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B.1 Decision problem, description of the technology and clinical
care pathway

B.1.1  Decision problem

Natalizumab (Tysabri®) — referred to throughout this submission as natalizumab-TYS —is
indicated as a single disease-modifying therapy (DMT) in adults with highly active relapsing—
remitting multiple sclerosis (RRMS) for the following patient groups:" 2

e Patients with highly active disease despite a full and adequate course of treatment
with 21 DMT

or

e Patients with rapidly evolving severe (RES) RRMS defined by two or more disabling
relapses in one year, and with one or more Gadolinium-enhancing (Gd+) lesions on
brain Magnetic Resonance Imaging (MRI) or a significant increase in T2 lesion load
as compared to a previous recent MRI

The submission focuses on patients with highly active RRMS, specifically patients with
highly active disease despite a full and adequate course of treatment with 21 DMT in
alignment with the final scope. While this population also includes those patients with rapidly
evolving severe highly active RRMS (RES RRMS), natalizumab-TYS is already
recommended as a treatment option by the National Institute for Health and Care Excellence
(NICE) for patients with RES RRMS (Technology Appraisal [TA]127). The RES RRMS
subpopulation is not in scope for this TA.

A summary of the decision problem is shown in Table 1.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

Ocrelizumab (if alemtuzumab
contraindicated or otherwise unsuitable)

Ofatumumab
Ponesimod

Autologous haematopoietic stem cell
transplantation

Population Adults with highly active relapsing—remitting Adults with highly active relapsing—remitting Not applicable
multiple sclerosis despite a full and adequate multiple sclerosis despite a full and adequate
course of treatment with at least 1 disease- course of treatment with at least 1 disease-
modifying therapy modifying therapy. The RES RRMS
subpopulation is not in scope for this
technology appraisal
Intervention Natalizumab (Tysabri®) As per final scope Not applicable
Natalizumab biosimilar (Tyruko®)
Comparator(s) Glatiramer acetate e Qcrelizumab Glatiramer acetate, interferon 3-1a
Interferon B-1a e Ofatumumab and mterferon B-1b are not
. considered relevant comparators to
Interferon B-1b  Ponesimod natalizumab-TYS. Although these
Alemtuzumab e Cladribine low/moderate efficacy DMTs have
Cladribine begn used hist.orically_ as t_reatmerﬁ
) ) options for patients with highly active
Fingolimod relapsing—remitting multiple

sclerosis they are now rarely used in
clinical practice due to the current
availability of high-efficacy DMTs
(UK clinical opinion)3-5

Fingolimod, alemtuzumab and
autologous haematopoietic stem cell
transplantation are not considered
relevant comparators to
natalizumab-TYS.
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Fingolimod use is expected to
decline further in the future due to
the requirement for CV and skin
lesion monitoring (UK clinical
opinion).3-5

Autologous haematopoietic stem cell
transplantation is used as a last-line
therapy when high-efficacy DMT
options have been exhausted (UK
clinical opinion).3-®

Autologous haematopoietic stem cell
transplantation is only available in a
small number of NHS centres and
very few people with multiple
sclerosis are accepted for
treatment.” 8

Alemtuzumab is also considered as
last-line therapy for the majority of
patients when other DMT options
have been exhausted (UK clinical
opinion).3:5

Alemtuzumab is associated with
serious adverse events, including
thyroid disorders, immune
thrombocytopenic purpura and
kidney disease.?

Outcomes ¢ Relapse rate

Scale [EDSS])

e Severity of relapse
¢ Disability (for example, Expanded Disability

e Disease progression
e Symptoms of multiple sclerosis

Relapse rate

Disability

Disease progression
Freedom of disease activity
Adverse effects of treatment
Mortality

Symptoms of multiple sclerosis were
not specified outcomes in the
systematic literature review/meta-
analyses of non-RCT data in
patients with highly active relapsing—
remitting multiple sclerosis despite a
full and adequate course of
treatment with 21 DMT (Section
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e Freedom of disease activity (for example
lesions on MRI scans)

e Mortality
Adverse effects of treatment
Health-related quality of life

e Adverse effects of treatment

B.2.1 and B.2.7 or the TOP study
(Section B.2.4.1).

Abbreviations: CV, cardiovascular; DMT, disease-modifying therapy; MRI, magnetic resonance imaging; Natalizumab-TYS, natalizumab (Tysabri®); NHS, National Health

Service; RES, rapidly evolving severe; TOP, Tysabri® Observational Program
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SUMMARY

Biogen have taken a pragmatic approach to this appraisal as agreed with the NICE
Technical Team. A summary dossier is provided, and Biogen is not submitting an
economic model.

Multiple sclerosis (MS) is a chronic, inflammatory disease of the central nervous
system (CNS) affecting the brain and spinal cord;° typically diagnosed between 20
to 40 years of age it is the leading cause of non-traumatic neurological disability in
young adults.'" 2

e MS results in neurological impairment and physical disability that becomes
irreversible over time, as the disease advances, symptoms progressively worsen
affecting social and family life, activities of daily living and the ability to work™

o Patients with RRMS experience disease activity of clinical relapses and MRI
activity, followed by periods of remission (total or partial recovery) between
relapses;'® and have frequent disease activity, resulting in a more aggressive
disease course'

The clinical and psychological burden of MS has a substantial negative impact on
the health-related quality of life (HRQoL) of patients and carers.'>""

e The chronic and progressive nature of MS and early age of diagnosis results in a
substantial economic and societal burden's 1. 18

There is increasing evidence including data from randomised controlled trials
(RCTs) demonstrating early intervention with high-efficacy DMTs leads to a greater
reduction in long-term disease progression.'®-2®

o DMTs are typically distinguished as either low/moderate-efficacy treatments (e.g.
glatiramer acetate [GA], interferon beta [B]-1a and interferon 3-1b) or high-efficacy
treatments (e.g. natalizumab-TYS, ocrelizumab, ofatumumab, ponesimod,
cladribine, fingolimod and alemtuzumab)

¢ In clinical practice for patients with highly active disease despite a full and
adequate course of treatment with 21 DMT, current high-efficacy DMT options
include ocrelizumab, ofatumumab, cladribine and ponesimod

[ ]
,% as such fingolimod is

not considered a comparator to natalizumab-TYS

e Autologous haematopoietic stem cell transplantation (AHSCT) and alemtuzumab
are considered as last-line therapies when other high-efficacy DMT options have
been exhausted (UK clinical opinion)®*® and are not considered relevant
comparators to natalizumab-TYS

o Low-moderate-efficacy DMTs (e.g. GA, interferon (3-1a and interferon B-1b) are
rarely used for patients with highly active RRMS due to the availability of high-
efficacy DMTs (UK clinical opinion)*-® and are not considered relevant comparators
to natalizumab-TYS

There remains a high unmet need for a range of effective and well-tolerated high-
efficacy DMTs for the subpopulation of patients with highly active disease despite a
full and adequate course of treatment with 21 DMT providing equitable access to
DMTs as the more severe subpopulation of patients with highly active RRMS (i.e.
RES RRMS).
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e Itis important that patients and healthcare professionals (HCPs) have access to
various DMTs to facilitate personalised treatment decisions, personalised
treatment is particularly relevant for patients with highly active RRMS, who have an
aggressive disease course

e Duration of washout and risk of return of disease activity are important factors for
HCPs to consider when individualising patient therapy

e There is a need for DMT options that can be used during pregnancy and
breastfeeding given the young age of diagnosis

e DMTs that do not impair vaccine responses and have a favourable safety profile
during vaccination schedules will help avoid delays in initiation of treatment

Natalizumab-TYS is a high-efficacy DMT (humanised monoclonal antibody).

e Natalizumab-TYS is licensed for the treatment of adults with highly active RRMS
for the following patient groups:' 2

o Patients with highly active disease despite a full and adequate course of
treatment with 21 DMT

or

o Patients with RES RRMS defined by two or more disabling relapses in one
year, and with one or more Gd+ lesions on brain MRI or a significant
increase in T2 lesion load as compared to a previous recent MRI

e The RES RRMS subpopulation is not in scope for this appraisal as natalizumab-
TYS is already recommended by NICE for patients with RES RRMS

¢ NHS England extended the use of natalizumab-TYS to patients with highly active
RRMS who initiated treatment during the COVID-19 pandemic, these patients
could remain on natalizumab-TYS treatment, as such natalizumab-TYS is currently
used in clinical practice for some patients with highly active RRMS with highly
active disease despite a full and adequate course of treatment with 21 DMT

e Natalizumab-TYS is available as an intravenous (IV) and subcutaneous (SC)
formulation, the SC formulation provides benefits to patients and the NHS (Section
B.2.6)

To manage progressive multifocal leukoencephalopathy (PML) risk Biogen provides
the StratifyJCV™ service free of charge.

e Stratify anti-JCV antibody assay test, cerebrospinal fluid [CSF] JCV
deoxyribonucleic acid [DNA] test and a PML risk stratification algorithm) for HCPs
who are treating or intending to treat patients with natalizumab-TYS (not for HCPs
who are treating or intending to treat patients with natalizumab biosimilar [Tyruko®]
referred to throughout this submission as natalizumab-TYR)

Extended interval dosing (EID) administering natalizumab-TYS IV or SC every 6
weeks (Q6W) or every 8 weeks (Q8W) instead of standard interval dosing (SID)
every 4 weeks (Q4W) is used in clinical practice (UK clinical opinion)* °® for some
patients (e.g. to reduce the risk of PML or during pregnancy).

e EID dosing provides cost savings to the NHS (drug costs and HCP time for drug
administration) and a reduction in travel and in-clinic time for patients and carers
for drug administration
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The UK consensus on pregnancy in MS Association of British Neurologists’ (ABN)
guidelines state that natalizumab-TYS can be used during pregnancy (up to 34
weeks).?*

Natalizumab-TYS is immunogenic and has a favourable safety profile regardless of
treatment length in patients with MS including patients with highly active disease.?

B.1.2 Description of the technology being appraised

The summary of product characteristics (SmPC) for the IV and SC formulations of
natalizumab-TYS and the UK Medicines and Healthcare products Regulatory Agency
(MHRA) public assessment report for the SC formulation are provided in Appendix C.

Table 2: Technology being appraised

UK approved name and
brand name

Natalizumab (Tysabri®)

Mechanism of action

Natalizumab-TYS is a humanised monoclonal antibody and is the
first-in-class selective adhesion-molecule inhibitor. Natalizumab-
TYS binds to the a 4-ubunit of human integrins, which is highly
expressed on the surface of all leukocytes, with the exception of
neutrophils. Specifically, natalizumab-TYS binds the a4p1
integrin, blocking its interaction with its cognate receptor, VCAM-
1, and ligands osteopontin and an alternatively spliced domain of
fibronectin, CS-1 (Figure 1). Natalizumab-TYS blocks the
interaction of a 437 integrin with the MadCAM-1. Disruption of
these molecular interactions prevents transmigration of
leukocytes across the endothelium into inflamed parenchymal
tissue. A further mechanism of action of natalizumab-TYS may
be to suppress ongoing inflammatory reactions in diseased
tissues by inhibiting the interaction of a 4-expressing leukocytes
with their ligands in the extracellular matrix and on parenchymal
cells. As such, natalizumab-TYS may act to suppress
inflammatory activity present at the disease site and inhibit
further recruitment of immune cells into inflamed tissues.

Marketing
authorisation/CE mark
status

e Natalizumab-TYS 300 mg IV was granted EMA marketing
authorisation on 27t June 2006

¢ Natalizumab-TYS 300 mg IV was granted MHRA marketing
authorisation on 1st January 2021

e Natalizumab-TYS 2 x 150 mg SC was granted MHRA
marketing authorisation on 1t April 2021

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

Natalizumab-TYS is indicated as a single DMT in adults with
highly active RRMS for the following patient groups:

¢ Patients with highly active disease despite a full and adequate
course of treatment with at least one DMT

or

¢ Patients with RES RRMS defined by two or more disabling
relapses in one year, and with one or more Gd-enhancing
lesions on brain MRI or a significant increase in T2 lesion load
as compared to a previous recent MRI

Method of administration
and dosage

Administration is to be performed by a healthcare professional:

Company evidence submission for multiple sclerosis (relapsing remitting, highly active) —
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e Natalizumab-TYS 300 mg is administered by IV infusion once
every 4 weeks

¢ Natalizumab-TYS 300 mg is administered as a SC injection
once every 4 weeks (as each pre-filled syringe contains 150
mg natalizumab-TYS, 2 pre-filled syringes need to be
administered)

Any switch in route of administration should be made 4 weeks
after the previous dose.

Extended interval dosing of natalizumab-TYS is included in the
SmPC (Section 5.1) and is used in clinical practice to reduce the
risk of PML and to reduce natalizumab-TYS exposure during
pregnancy. Therefore, the average number of doses used in
clinical practice should be used when calculating the medicines
acquisition cost (Section B.1.2.1).

Additional tests or
investigations

Anti-JCV testing:

e Testing for serum anti-JCV antibody prior to initiating therapy
or in patients receiving natalizumab-TYS with an unknown
antibody status is recommended

¢ Anti-JCV antibody negative patients may still be at risk of PML
for reasons such as a new JCV infection, fluctuating antibody
status or a false negative test result

e Re-testing of anti-JCV antibody negative patients every 6
months is recommended; retesting low index patients who
have no history of prior immunosuppressant use every 6
months once they reach the 2-year treatment point is
recommended

¢ Anti-JCV antibody testing is supplied by Biogen free of charge
exclusively for patients on/considering natalizumab-TYS (see
Section B.1.2.2 and Section B.2.6.2 for further details)

MRI:

o Before initiation of natalizumab-TYS a recent (usually within 3
months) MRI should be available as a reference and be
repeated on a yearly basis

List price and average
cost of a course of
treatment

e The list price of natalizumab-TYS 300 mg concentrate for
solution for infusion is £1,130 per vial

e The list price of natalizumab-TYS 150 mg solution for injection
in a pre-filled syringe is £1,130 (for 2 x 150 mg syringes)

e Total cost per patient/year based on standard interval dosing
of natalizumab-TYS IV or SC (every 4 weeks): £14,690.00 (13
doses)

e Total cost per patient/year based on extended mterval dosing
of natalizumab-TYS IV or SC :

Patient access scheme (if
applicable)

No patient access scheme is approved for natalizumab-TYS. F

Abbreviations: BNF, British National Formulary; CS-1, connecting segment-1; DMT, disease-modifying therapy; EMA,
European Medicines Agency; Gd, gadolinium; IV, intravenous; JCV, John Cunningham virus; MadCAM-1, mucosal
addressin cell adhesion molecule-1; MHRA, Medicines and Healthcare products Regulatory Agency; MRI, magnetic

resonance imaging; MS, multiple sclerosis; Natalizumab-TYS, natalizumab (Tysabri®); PML, progressive multifocal

leukoencephalopathy; RES RRMS, rapidly evolving severe relapsing—remitting multiple sclerosis; SC, subcutaneous;

SmPC, summary of product characteristics; VCAM-1, vascular cell adhesion molecule-1
Source: Natalizumab-TYS SmPC" 2; BNF online?”
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Figure 1: Natalizumab-TYS mechanism of action
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molecule-1

Source: BiogenLinc™ website?®

B.1.2.1 Extended interval dosing

EID, administering natalizumab-TYS IV or SC Q6W or Q8W instead of SID Q4W is used in
clinical practice for some patients (UK clinical opinion).* ® Although EID is not included in the

natalizumab-TYS licensed indication, EID (Q6W) is outlined in the natalizumab-TYS SmPC."
2

EID provides the following benefits:
1. Cost savings to the NHS (drug costs and HCP time for drug administration).
A reduction in natalizumab-TYS exposure during pregnancy.

A reduction in the risk of PML (Section B.2.5.3.1).

> w0 DN

A reduction in travel and in-clinic time for some patients and carers for drug
administration.

From an economic perspective natalizumab-TYS EID decreases the number of IV infusions
or SC injections required per patient/year, reducing the cost of natalizumab-TYS to the NHS.
In clinical practice [ doses of natalizumab-TYS are administered per patient/year i}

I ith EID, compared to SID (13 doses
per patient/year, NN A\ ditional

NHS savings are also achieved due to the reduction in HCP time needed for drug
administration.
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The UK consensus on pregnancy in MS ABN guidelines, state the frequency of natalizumab-
TYS doses can be lowered to Q8W to reduce natalizumab-TYS exposure throughout
pregnancy (see Section B.1.2.3 for further information on DMT use during pregnancy).?*

A number of DMTs are associated with an increased risk of developing PML including
fingolimod, ocrelizumab, alemtuzumab and natalizumab-TYS.%® Specific risk management
for PML in patients treated with natalizumab-TYS includes regularly monitoring throughout
treatment and instructions for patients and caregivers on the early signs and symptoms of
PML. A longer time between natalizumab-TYS doses may reduce the blood levels of
natalizumab-TYS to sufficiently allow some immune cells to pass into the brain and prevent
PML. Findings from a Phase 3b RCT (NOVA) suggest that most patients who receive a
stable dose of natalizumab-TYS (Q4W) can switch to natalizumab-TYS (Q6W) without any
meaningful loss of efficacy and safety (see Section B.2.5.3.1).%°

B.1.2.2 StratifyJCV™ service

To manage PML risk Biogen provides the StratifyJCV™ service free of charge (Stratify anti-
JCV antibody assay test, CSF JCV DNA test and a PML risk stratification algorithm).
StratifyJCV™ is for HCPs who are treating or intending to treat patients with natalizumab-
TYS and not for HCPs who are treating or intending to treat patients with the natalizumab
biosimilar (natalizumab-TYR).

The StratifyJCV™ PML risk stratification algorithm is based on a pooled patient cohort
comprised of approximately 37,000 natalizumab-TYS treated patients who participated in
natalizumab-TYS studies. The evidence for the risk stratification algorithm is specific to the
StratifyJCV™ tests. Further details on the StratifyJCV™ service are provided in Section
B.2.6.2.

B.1.2.3 Pregnancy

The risk-benefit profiles of DMTs during pregnancy vary, and for most DMTs it is generally
recommended that women stop treatment before conception and restart after breastfeeding.

The ABN guidelines do not recommend the use of fingolimod, cladribine, and alemtuzumab
during pregnancy.?* Although ponesimod is not mentioned in the guidelines, it is
contraindicated during pregnancy.®

Only three high-efficacy DMTs are recommended for use by ABN guidelines during
pregnancy (natalizumab-TYS, ocrelizumab and ofatumumab).?* 3! Natalizumab-TYS can be
used during pregnancy (up to 34 weeks).?* The SmPC for natalizumab-TYS states that a
risk-benefit evaluation on the use of natalizumab-TYS during pregnancy should take into
account the patient’s clinical condition and the possible return of disease activity after
stopping treatment." 2

B.1.2.4 Immunogenicity and safety

High-efficacy DMTs may increase the risk of infections and, where necessary, vaccinations
should be administered to mitigate this risk.2> Some vaccinations require multiple doses
administered at intervals (e.g. hepatitis B vaccination includes 3 or 4 doses with 6-month
intervals).?® The immunogenicity and safety of vaccinations in patients with highly active
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RRMS (e.g. hepatitis B, hepatitis C and COVID-19) can be compromised by some DMTs,
specifically anti-CD20 therapies (e.g. ocrelizumab and ofatumumab).?® Therefore, in clinical
practice these DMTs are usually delayed until vaccination schedules are complete.
Additionally, reports of disease worsening following vaccinations highlight concerns about
vaccination safety.?® Considering patients with highly active RRMS have a more aggressive
disease it is important to avoid treatment delays due to vaccination.

Natalizumab-TYS generates a unique immune response, reversibility of natalizumab-TYS
effects on peripheral immune cells return to normal levels within 16 to 20 weeks after the last
dose.?? Conversely cell depleting agents are not readily reversible and have a long-lasting
impact on the immune system. As a result, natalizumab-TYS appears to preserve immune
responses to both naive and recall antigens. The natalizumab-TYS SmPC states: “In a
randomised, open label study of 60 patients with relapsing MS there was no significant
difference in the humoral immune response to a recall antigen (tetanus toxoid) and only
slightly slower and reduced humoral immune response to a neoantigen (keyhole limpet
haemocyanin) was observed in patients who were treated with this medicinal product for 6
months compared to an untreated control group.”"2

Immunisation with inactivated vaccines (including hepatitis B, hepatitis C and COVID-19)
with natalizumab-TYS treatment is immunogenic and has a favourable safety profile
regardless of treatment length in patients with MS including patients with highly active
disease.?® As such, natalizumab-TYS provides a valuable treatment option for patients with
highly active RRMS who require vaccines, avoiding delays in DMT initiation.?

Furthermore, as immunisation with inactivated COVID-19 vaccines with natalizumab-TYS
treatment is immunogenic and has a favourable safety profile, NHS England expanded its
use for patients with highly active RRMS during the COVID-19 pandemic.

B.1.2.5 Secure, safe and environmentally sustainable supply chain

Biogen put an emphasis on excellent manufacturing processes and uninterrupted track of
supply record and have a secure and safe supply chain that is controlled end-to-end. We
follow strict regulations to ensure patient safety as it is our number one priority, and we take
the issue of counterfeit and falsified drugs very seriously. To ensure a resilient, long-term
supply flow, Biogen has various processes in place, such as regular risk assessments and
maintenance of healthy inventories across our end-to-end process. Biogen runs and
operates two world class manufacturing plants in the US and in Europe as well as managing
the supply chain globally (in regard to regulation, quality, clinical trials, product quality
monitoring in the supply chain etc.). The extensive manufacturing capacity and network of
qualified suppliers allows Biogen to manage and implement risk-based redundancies for
critical elements within the supply chain. To this day, there has not been any supply
shortage of natalizumab-TYS as Biogen strives for an excellent and reliable delivery service.

The Contract Manufacturing Organisation (CMO) responsible for the manufacturing and
packaging of natalizumab-TYS IV is committing to reduce the CO2 emissions by 50% in
2030 and be carbon-neutral by 2040. Our CMOs involved in the manufacturing and
packaging of natalizumab-TYS SC have equally ambitious emissions reduction policies and
targets - since 2021, all Vetter sites worldwide have been CO2-neutral. By realising
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efficiency measures, Vetter has saved more than 31 million KWh of energy over the past ten
years and expects to further reduce energy consumption by an additional 10% by 2029.

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

B.1.3.1 Disease overview

MS is a chronic, inflammatory disease of the CNS affecting the brain and spinal cord.' The
disease is typically diagnosed between 20 to 40 years of age and is the leading cause of
non-traumatic neurological disability in young adults.'" 2 It is estimated that over 150,000
people (1 in every 400 people) in the UK have MS and approximately 7,100 people are
newly diagnosed each year (2022 data).*® Prevalence of MS is higher in women than men
and 71% of people diagnosed with MS in the UK are women.33

MS results in neurological impairment and physical disability that becomes irreversible over
time. The disease course of MS is highly variable, and the timing of relapses or disability
progression are unpredictable. As the disease advances, symptoms progressively worsen
including fatigue, impaired mobility, visual disturbances, disability and cognitive decline;
which affects social and family life, activities of daily living and the ability to work."
Furthermore, MS negatively impacts emotional wellbeing and high levels of depression are
seen at key stages of disease progression.’ Approximately 50% of patients with MS
experience major depression at some point in their life, increasing the risk of suicidal
ideation and death by suicide.' ** As the disease progress individuals with MS will become
more dependent on carers who take on responsibilities that can be physically and
emotionally demanding impacting caregivers’ daily life and emotional wellbeing.3% %

The clinical and psychological burden of MS has a substantial negative impact on the
HRQoL of patients and carers. Patients with MS report a rapid decline in health status early
in the disease course, which continues to worsen with increasing disability. Mean (standard
deviation [SD]) EuroQoL-5 Dimension-3 Level (EQ-5D-3L) scores for patients with MS taken
from two large UK studies are presented in Table 3.

Table 3: EQ-5D-3L scores of patients with MS (UK population)

HRQoL measurement Heather et al. (2023)'® Thompson et al. (2017)"
N=14,385 N=799

Mean EQ-5D-3L score (SD) | 0.562 (0.308) 0.469 (0.3)

EDSS score 0 0.906 0.898

EDSS score 8 or 8.5 0.160 0.157*

Abbreviations: EDSS, Expanded Disability Status Scale; EQ-5D-3L, Euroqol-5 Dimension-3 Level; SD,
standard deviation

* EDSS score 8 only
Source: Heather et al. (2023)'%; Thompson et al. (2017)'®

In a UK cross-sectional observational study (n=200 caregivers of people with MS and 200
matched controls), caregivers reported significantly lower HRQoL, as measured by EQ-5D,
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compared to matched controls (p=0.003),"" highlighting the importance of considering the
HRQoL of caregivers in economic evaluations.

The chronic and progressive nature of MS and early age of diagnosis results in a substantial
economic and societal burden. In the UK, the cost of MS is estimated at £1.4 billion per
year.'® A literature review on societal costs of MS suggests that 55% of MS costs are
indirect, highlighting the cost of lost working capacity.’ In a UK cross-sectional retrospective
study of patients with MS (n=779); total mean costs of production loss increased with MS
disease severity (Figure 2). Mean costs of production loss equated to 38%, 45%, and 33% of
total mean costs for mild, moderate and severe disease, respectively.'®

Figure 2: Mean costs of production loss per patient/year
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Source: Thompson et al. (2017)'6

Despite the heterogenous nature of MS, the clinical course of MS falls into four main
subtypes; clinically isolated syndrome (CIS), RRMS, secondary progressive multiple
sclerosis (SPMS) and primary progressive multiple sclerosis (PPMS).'® Approximately 85%
of patients with MS will initially present with RRMS and around 50% of these patients will
transition to SPMS within 20 years without treatment.'® Patients with RRMS experience
disease activity of clinical relapses (new or worsening of symptoms) and MRI activity (Gd+
lesions or new or enlarging T2 lesions), followed by periods of remission (total or partial
recovery) between relapses.°

Patients with highly active RRMS have more frequent disease activity (clinical relapses and
MRI activity), resulting in a more aggressive disease course, i.e. rapid progression of
physical disability and neurological impairment, despite treatment.’™ For this submission
the highly active RRMS patient population is defined as patients with highly active
disease despite a full and adequate course of treatment with 21 DMT. While this
population also includes those patients with highly active RRMS (RES RRMS), natalizumab-
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TYS is already recommended as a treatment option by NICE for patients with RES RRMS
(TA127).

B.1.3.2 Current treatment pathway for patients with highly active RRMS with
highly active disease despite a full and adequate course of treatment
with 21 DMT

There is no cure for MS', the primary goals of treatment with DMTs are to reduce disease
activity, delay disability progression and improve HRQoL.

As the clinical course of RRMS is highly variable for each patient, a range of DMTs options
are needed to personalise treatment based on the individual needs of the patient. Choosing
the most appropriate DMT requires consideration of numerous factors including: the risk—
benefit profiles of DMTs, patient demographics (e.g. age, gender), clinical factors (e.g.
activity pattern, disability accrued, existing comorbidities), patient preference (e.g. route of
administration, dosing frequency) and lifestyle. Duration of washout and risk of return of
disease activity are important factors for HCPs to consider when individualising patient
therapy. Natalizumab-TYS has a shorter washout period allowing more flexibility compared
to CD20 therapies.": %8

DMTs are typically distinguished as either low/moderate-efficacy treatments (e.g. GA,
interferon beta B-1a and interferon B-1b) or high-efficacy treatments (e.g. natalizumab-TYS,
ocrelizumab, ofatumumab, ponesimod, cladribine, fingolimod and alemtuzumab). Currently
available high-efficacy DMTs differ with regard to licensed indications, formulations, and
NICE recommendations (Table 4).

In MS there is a narrow ‘window of opportunity’ to treat in the early stages of disease before
irreversible neurological damage occurs.® There is increasing evidence including data from
RCTs demonstrating early intervention with high-efficacy DMTs leads to a greater reduction
in long-term disease progression.’®2 A ‘hit hard and early’ strategy with high-efficacy DMTs
is increasingly preferred and is particularly important for patients with highly active disease.*

The updated ABN guidance for the use of DMTs in MS (2024) recommends that:*°

e Patients with active disease should be offered and have access to all DMTs for which
they are eligible as soon as possible

o High-efficacy therapy should be considered as first option in eligible patients

The NHS England treatment algorithm for MS DMTs (2023) provides a treatment pathway
for patients with disease activity despite initial treatment with a DMT (low/moderate-efficacy
and high-efficacy DMTs). After failure of a DMT, treatment options include high-efficacy
DMTs: ocrelizumab, ofatumumab, ponesimod, cladribine, fingolimod, alemtuzumab and
AHSCT.*! However, this algorithm adheres to NICE recommendations for DMTs, many of
which were published over decade ago and may not represent the perceptions of best
clinical practice today.*°

Company evidence submission for multiple sclerosis (relapsing remitting, highly active) —
natalizumab and Tyruko (natalizumab biosimilar) (after disease modifying therapy) [ID6369]

© Biogen (2024). All rights reserved. Page 20 of 89



B.1.3.2.1 Current treatment pathway for patients with highly active RRMS with highly
active disease despite a full and adequate course of treatment with 21 DMT

The current treatment pathway in clinical practice for patients with highly active RRMS who
have active disease despite a full and adequate course of treatment with =21 DMT is outlined
in Figure 3. For this patient population, high-efficacy DMT options include ocrelizumab,
ofatumumab, cladribine and ponesimod. If a patient becomes intolerant to or continues to
experience relapse with a particular DMT they will switch to an alternative DMT (typically
after 6 months).

Although fingolimod, alemtuzumab and AHSCT are listed as comparators in the final scope
for this appraisal, they are not considered relevant comparators to natalizumab-TYS for the
highly active RRMS population.

OO
I © 25 such fingolimod is not

considered a comparator to natalizumab-TYS. Fingolimod use is expected to decline further
in the future due to the requirement for CV and skin lesion monitoring (UK clinical opinion).3-5

AHSCT and alemtuzumab are considered as last-line therapies when other DMT options
have been exhausted (UK clinical opinion).3-5 AHSCT is only available in a small number of
NHS centres and very few people with MS are accepted for treatment.” 8 Alemtuzumab is
associated with possible serious adverse events (SAEs), including thyroid disorders,
immune thrombocytopenic purpura (ITP) and kidney disease.®

Low/moderate efficacy DMTs (e.g. GA, interferon $-1a and interferon p-1b) were
comparators in the natalizumab-TYS submission for patients with RES RRMS (TA127). At
the time of this appraisal (2007) treatment options were limited for patients with highly active
disease. However, they are now rarely used in clinical practice due to the current availability
of high-efficacy DMTs (UK clinical opinion)3-5 and are not considered relevant comparators
to natalizumab-TYS.
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Table 4: High-efficacy DMTs licensed indications and NICE recommendations specific to this submission

Drug Formulation Licensed indication (specific to NICE ID NICE recommendation (specific to the patient population
the patient population for this (date) for this submission)
submission)*

Ocrelizumab | IV infusion Adult patients with RMS with active | TA563 (25th | Ocrelizumab is recommended as an option for treating RRMS
disease defined by clinical or July 2018) in adults with active disease defined by clinical or imaging
imaging features, only if alemtuzumab is contraindicated or otherwise

unsuitable and the company provides ocrelizumab according
to the commercial arrangement.

Ofatumumab | Pre-filled pen TA699 (19th Ofatumumab is recommended as an option for treating RRMS

May 2021) in adults with active disease defined by clinical or imaging
features. This is only if the company provides ofatumumab
according to the commercial arrangement.

Ponesimod Film-coated tablet TA767 (2nd Ponesimod is recommended as an option for treating RRMS

February in adults with active disease defined by clinical or imaging
2022) features. This is only if the company provides ponesimod
according to the commercial arrangement.

Cladribine Tablet TA616 (19th Cladribine is recommended as an option for treating highly

December active MS in adults, only if the person has RRMS that has
2019; responded inadequately to treatment with DMT, defined as
updated 21st 1 relapse in the previous year and MRI evidence of disease
May 2024) activity.

Alemtuzumab | IV infusion Adults with highly active RRMS: TA312 (28th | Alemtuzumab is recommended as an option, within its
Patients with highly active disease May 2014; marketing authorisation, for treating highly active relapsing—
despite a full and adequate course | updated 21st | remitting multiple sclerosis in adults with highly active disease
of treatment with =1 DMT May 2024) despite a full and adequate course of treatment with =1 DMT.

Fingolimod | Capsule Adults and paediatric patients (10 | TA254 (25t | Fingolimod is recommended as an option for the treatment of
years and older) with highly active April 2012) highly active RRMS in adults, only if they have an unchanged
RRMS: Patients with highly active or increased relapse rate or ongoing severe relapses
disease despite a full and adequate compared with the previous year despite treatment with beta
course of treatment with =1 DMT interferon, and the manufacturer provides fingolimod with the

discount agreed as part of the patient access scheme.
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Abbreviations: DMT, disease-modifying therapy; ID, identification; IV, intravenous; NICE, National Institute of Health and Care Excellence; RMS, relapsing multiple sclerosis;
RRMS, relapsing—remitting multiple sclerosis; TA, technology appraisal

* Licensed indications and NICE recommendations are presented only for the population of interest for this submission, some DMTs have broader licensed indications and NICE
recommendations.

Source: NICE website and SmPCs
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Figure 3: UK treatment pathway for highly active RRMS with highly active disease
despite a full and adequate course of treatment with 21 DMT*

Patients with highly active RRMS with active disease despite 21 DMT
v

High-efficacy DMTs: Ocrelizumab, ofatumumab, cladribine, ponesimod

4

Meonitor in terms of response, disease progression and AEs

v

Intolerant, continue to relapse

v
{ Switch to another high-efficacy DMT not previously used and continue ]

switching if intolerant/continue to relapse until no further options

¥

Consider alemtuzumab or AHSCT as last-line therapies

Abbreviations: AEs, adverse events; AHSCT, autologous haematopoietic stem cell transplantation; DMT, disease-
modifying therapy; RES, rapidly evolving severe; RRMS, relapsing—remitting multiple sclerosis
* The patient pathway excludes patients with highly active RES RRMS.

B.1.3.3 Unmet need

There remains a high unmet need for a range of effective and well-tolerated high-efficacy
DMTs for the population of patients with highly active RRMS (i.e. with highly active disease
despite a full and adequate course of treatment with 21 DMT) thereby providing equitable
access to therapies as the more severe subpopulation of patients with rapidly evolving
severe RRMS (i.e. RES RRMS).

Zero tolerance to disease activity in MS is important and escalating early in the treatment
course to a DMT with strong and sustained efficacy helps preserve function and delay
disease progression.

Currently available high-efficacy DMTs differ with regard to their licensed indications,
methods of administration, monitoring requirements, AE profiles and NICE
recommendations. It is important that patients and HCPs have access to various DMTs to
facilitate personalised treatment decisions for patients with highly active RRMS.
Personalised treatment is particularly relevant for patients with highly active RRMS, who
have an aggressive disease course and is also identified as a priority in the NHS Long Term
Plan.*? Duration of washout and risk of return of disease activity are important factors for
HCPs to consider when individualising patient therapy.

Furthermore, given the young age at diagnosis, many women with highly active RRMS may
wish to continue or start a family. As such, there is a need for DMT options that can
potentially be used during pregnancy and breastfeeding.

The immunogenicity and safety of vaccinations in patients with highly active RRMS (e.g.
hepatitis B, hepatitis C and COVID-19) can be compromised by some DMTs, specifically
anti-CD20 therapies (e.g. ocrelizumab and ofatumumab).?® Therefore, in clinical practice
these DMTs are usually delayed until vaccination schedules are complete. As early
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intervention with high-efficacy DMTs is important for patients with highly active RRMS there
is a need for DMTs that do not impair vaccine responses and have a favourable safety
profile during vaccination schedules.

B.1.3.4 Proposed place of natalizumab-TYS in the treatment pathway

The proposed place of natalizumab-TYS is for the treatment of highly active RRMS in
patients with highly active disease despite a full and adequate course of treatment with 21
DMT. Natalizumab-TYS is already recommended as a treatment option by the NICE for
patients with RES RRMS (TA127). In clinical practice natalizumab-TYS can be used as an
alternative treatment to ocrelizumab, ofatumumab, cladribine and ponesimod and prior to
last line therapies, alemtuzumab and AHSCT (Figure 4).

Figure 4: Proposed place of natalizumab-TYS in the UK treatment pathway for highly
active RRMS with highly active disease despite a full and adequate course of treatment
with 21 DMT

[ Patients with highly active RRMS with active disease despite 21 DMT ]
v
[ High-efficacy DMTs: Ocrelizumab, ofatumumab, cladribine, ponesimod ] - [ Natalizumab-TYS ]
)
[ Monitor in terms of response, disease progression and AEs ]
v
[ Intolerant, continue to relapse ]
v
Switch to another high-efficacy DMT not previously used and continue - [ Natalizumab-TYS ]
switching if intolerant/continue to relapse until no further options
v
[ Consider alemtuzumab or AHSCT as last-line therapies ]

Abbreviations: AEs, adverse events; AHSCT, autologous haematopoietic stem cell transplantation; DMT, disease-
modifying therapy; natalizumab-TYS, natalizumab (Tysabri®); RRMS, relapsing—remitting multiple sclerosis

B.1.4 Equality considerations

No equality issues are anticipated for the appraisal of natalizumab-TYS for patients with
highly active RRMS with highly active disease despite a full and adequate course of
treatment with 21 DMT.

Company evidence submission for multiple sclerosis (relapsing remitting, highly active) —
natalizumab and Tyruko (natalizumab biosimilar) (after disease modifying therapy) [ID6369]

© Biogen (2024). All rights reserved. Page 25 of 89



B.2 Clinical effectiveness

SUMMARY

The efficacy and safety of natalizumab-TYS has been studied across randomised
controlled RCTs and real-world settings for >15 years; globally 269,687 patients (as
of 31 December 2023) have been treated with natalizumab-TYS IV and SC.*

e There are no RCTs that compare natalizumab-TYS monotherapy with other DMTs
for patients with highly active RRMS who have highly active disease despite a full
and adequate course of treatment with 21 DMT

The primary clinical and safety evidence in this submission is provided by (1) non-
RCT studies in patients with highly active RRMS, identified by a targeted literature
review in 2023,* (2) the Tysabri® Observational Program (TOP) the largest real-world
study of natalizumab-TYS*> %6 and (3) supportive studies.3 47-50

Results from the meta-analyses of the non-RCTs included in the literature review
demonstrate lower relapse rates, disease activity and radiological (MRI) outcomes
with natalizumab-TYS vs. platform DMTs and the high-efficacy DMT, fingolimod in
patients with highly active RRMS despite a full and adequate course of treatment
with >1 DMT and 21 relapse in the prior year.*

e Although fingolimod is not considered a comparator to natalizumab-TYS, due to its
limited use in routine clinical practice, the meta-analysis demonstrates the
effectiveness and safety of natalizumab-TYS vs. a high-efficacy DMT for the
treatment of patients with highly active RRMS

Results from the TOP 15-year analysis demonstrated long-term control of RRMS
disease activity in patients receiving natalizumab-TYS regardless of prior number of
DMTs.45 46

e Inthe TOP study, 72.4% and 92.6% of patients in the UK (n=134) and global
(n=6,321) populations had =1 prior DMT, baseline data suggests the UK
population had a more aggressive disease course than patients in the global
population?®: 46

¢ Inthe UK and global populations at 15 years significant annualised relapse rate
(ARR) reductions were observed with natalizumab-TYS treatment (93.2% and
91.0%, respectively [p<0.0001 for both] compared to the year prior to natalizumab
initiation)*®

e At 10.5 years the cumulative probability of CDW and CDI was 60.3% and 46.3%,
in the UK population, respectively and 40.7% and 35.2% in the global population,
respectively (UK sample size was low at 10.5 years)*

¢ In the global population at 15 years, the cumulative probability of CDW and CDI
were 42.9% and 39.6%, respectively (the number of patients at risk after 13 years
was low).*® At 13 years, the cumulative probabilities of CDW and CDI were 42.9%
and 35.9%, respectively

e There were no new safety signals identified over 15 years; the incidence of
opportunistic infections, PML, and malignancies was low*®

In a post-hoc subgroup analysis of the TOP study of patients who had received
prior treatment with 21 DMT and had experienced 1 relapse (n=]JJJli}) the mean ARR
decreased from |l pre-natalizumab-TYS to |l post-natalizumab-TYS treatment
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demonstrating that regardless of relapse in the prior year and prior DMT use
natalizumab-TYS reduced the risk of relapse.®’

The DELIVER and REFINE studies demonstrate the efficacy and safety of
natalizumab-TYS SC:4% %

e An analysis from the TOP study demonstrates that the efficacy and safety of
natalizumab-TYS is maintained when patients switch from natalizumab-TYS IV to
natalizumab-TYS SC52

53

The NOVA study (Part 1) and a recently published systematic literature (SLR) and
meta-analysis suggest that there are no significant differences in efficacy and
safety of natalizumab-TYS IV EID vs. SID:30 %

e The NOVA extension study (Part 2) demonstrates that the efficacy and safety of
natalizumab-TYS is maintained when switching from natalizumab-TYS IV EID to
natalizumab-TYS SC EID*

The availability of natalizumab-TYS SC provides benefits over natalizumab-TYR
(Tyruko®) which is only available as an IV infusion:

o Benefits to the NHS include reduced costs for HCP time, chair time, equipment
costs and increased infusion suite capacity, allowing more patients to be treated,
facilitating a reduction in waiting lists

¢ Benefits to patients include enhanced patient choice, convenience (reduced drug
administration, observation and travel time), and reduced personal expenditure
(travel costs)

A number of clinical (Phase 3b NOVA extension study) and prospective real-world
studies have reported high levels of patient preference for natalizumab-TYS SC.%-58

The efficacy and safety of natalizumab-TYS has been studied across RCTs and real-world
settings for >15 years; globally 269,687 patients (as of 31 December 2023) have been
treated with natalizumab-TYS IV and SC.*®

B.2.1 Identification and selection of relevant trials

There are no RCTs that compare natalizumab-TYS monotherapy with other DMTs for
patients with highly active RRMS who have highly active disease despite a full and adequate
course of treatment with 21 DMT.

To address the evidence gap, a targeted literature review was conducted in 2023 to identify
non-RCT studies assessing the efficacy and safety of natalizumab-TYS vs. ‘platform DMTSs’
(e.g. interferon B, dimethyl fumarate, GA, or teriflunomide) and high-efficacy DMTs (e.g.
alemtuzumab, ocrelizumab, cladribine or fingolimod) for the treatment of highly active
RRMS. .4

The patient population included in the literature review was adult patients (=18 years) with
RRMS who had:

e Unchanged or increased relapse rate compared with the previous year
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o Failed to respond to a full and adequate course of DMT
o At least one relapse in the previous year while on therapy

This patient population (referred to as the suboptimal therapy [SOT] population in the
Chappell et al. draft manuscript) is closely aligned with the patient population of interest for
this submission. The non-RCT data identified demonstrates the efficacy and safety of
natalizumab-TYS for the treatment of patients with highly active RRMS.

Further details on the methodology of the literature review are provided in Appendix D.

The 27 included studies (Appendix D) assessed natalizumab-TYS vs. platform DMTs and vs.
the high-efficacy DMT, fingolimod for the treatment of highly active RRMS. No non-RCTs
were identified for comparisons of natalizumab-TYS with ocrelizumab, alemtuzumab and
cladribine.** These DMTs received marketing authorisation later than natalizumab-TYS and
fingolimod, hence these treatments have limited published real-world data in terms of
sample size and follow-up for inclusion.

B.2.2 List of relevant clinical effectiveness evidence

The primary clinical and safety evidence supporting the use of natalizumab-TYS for the
treatment of patients with highly active RRMS with highly active disease despite a full and
adequate course of treatment with =21 DMT in this submission is provided by (1) the non-
RCT studies in patients with highly active RRMS included in the literature review, (2) the
TOP study 15-year final analysis and (3) supportive studies (Table 5).

The literature review included the 10-year interim analysis of the largest real-world study of
natalizumab-TYS evaluating the long-term safety and efficacy of natalizumab-TYS in
patients with RRMS (n=6,148) with follow-up to 15 years.®® The 5-year interim analysis of the
TOP study was the pivotal efficacy and safety evidence presented to the European
Medicines Agency (EMA) for the extension of the licensed indication of natalizumab-TYS
from patients with “high disease activity despite treatment with a beta interferon or GA” to
with “highly active disease despite a full and active course of treatment with =1 DMT”.%° The
15-year final analysis extends the 5-year data with a larger cohort of patients and a longer
duration of natalizumab-TYS treatment (Section B.2.5.1). In the UK and global populations,
most patients (72.4% and 92.6%) in the 15-year analysis had received 21 prior DMT,
respectively.* 46

The non-RCT efficacy and safety data for natalizumab-TYS in patients with highly active
RRMS included in the literature review are presented in the supplementary data tables (S1
to S13) in the Chappell et al. draft manuscript.*

Meta-analyses of the non-RCTs included in the literature review were performed to compare
the efficacy and safety of natalizumab-TYS with platform DMTs and fingolimod in patients
with highly active RRMS.** Results from the meta-analyses demonstrate lower relapse rates,
disease activity and radiological (MRI) outcomes with natalizumab-TYS vs. platform DMTs
and the high-efficacy DMT, fingolimod in patients with highly active RRMS (Section
B.2.7.1).4
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Although fingolimod is not considered a comparator to natalizumab-TYS (as it is rarely used
in clinical practice for patients with highly active RRMS), the meta-analysis demonstrates the

effectiveness and safety of natalizumab-TYS vs. a high-efficacy DMT for the treatment of
patients with highly active RRMS.
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Table 5: Studies included in the submission

Study name

Relevance to the submission

Pivotal evidence

Non-RCT studies (n=27) and meta-analyses of
comparative studies (n=16) and case series (n=11)*

The 27 identified non-RCTs assess the efficacy and safety of natalizumab-TYS in patients with
RRMS who had (1) unchanged or increased relapse rate compared with the previous year (2) failed
to respond to a full and adequate course of DMT and (3) at 21 relapse in the previous year while on
therapy (representative of patients with highly active RRMS).

Results of the meta-analyses of comparative studies (n=16) demonstrate the efficacy and safety of
natalizumab-TYS in the highly active RRMS population (lower relapse rates, disease activity and
radiological outcomes with natalizumab-TYS vs. platform DMTs and the high-efficacy DMT,
fingolimod).

TOP study (15-year final analysis, July 2007 to 1st
November 2022)45. 46

Largest real-world study of natalizumab-TYS 300 mg IV in patients with RRMS (including patients
who have had =1 prior DMT). The 5-year interim analysis of the TOP study was the pivotal efficacy
and safety evidence presented to the European Medicines Agency for the extension of the licensed
indication of natalizumab-TYS from patients with “high disease activity despite treatment with a beta
interferon or GA” to “highly active disease despite a full and adequate course of treatment with =1
DMT”.60

The final 15-year analysis of the TOP study is provided for both the global and UK populations (the
UK population was representative of patients with a more aggressive disease course than the global
population) reinforcing the effectiveness and safety of natalizumab-TYS over 15 years.

Supportive evidence

AFFIRM study4”-48

Demonstrates the efficacy and safety of natalizumab-TYS 300 mg IV for treating patients with
RRMS (including patients with highly active RRMS, representative of the RES population)

DELIVER study#®

Demonstrates that the PD and PK parameters and safety profile of natalizumab-TYS 300 mg SC
are comparable to those of natalizumab-TYS 300 mg IV

REFINE study>°

Demonstrates that the PD and PK parameters and efficacy and safety profiles of natalizumab-TYS
300 mg SC are comparable to those of natalizumab-TYS 300 mg SC has comparable efficacy (ARR
and MRI lesions) to natalizumab-TYS 300 mg IV
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NOVA study3® Demonstrates that patients who are stable on natalizumab-TYS 300 mg IV Q4W can switch to

natalizumab-TYS 300 mg IV Q6W without any clinically meaningful loss of efficacy with comparable
safety outcomes

Abbreviations: ARR, annual relapse rate; DMT, disease-modifying treatment; IV, intravenous; MRI, magnetic resonance imaging; Natalizumab-TYS, natalizumab (Tysabri®); PD,
pharmacodynamics; PK, pharmacokinetics; Q4W, every 4 weeks; Q6W, every 6 weeks; RES, rapidly evolving severe; RRMS; relapsing—remitting multiple sclerosis; SC,
subcutaneous

Source: Foley et al. (2022)%; Chappell et al. (draft manuscript)**; Trojano et al. (2023)*%; Nicholas et al. (2023)*¢; Plavina et al. (2016)*°; Trojano et al. (2021)%°; Polman et al. (2006)*";
Hutchinson et al. (2009)*®

B.2.3 Summary of methodology of the relevant clinical effectiveness evidence
The methodology of the TOP study and the natalizumab-TYS supportive studies included in the submission is provided in Table 6.
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Table 6: Overview and methodology of natalizumab-TYS studies included in the submission

1Study name Design Location Population | Intervention/comparators | Key inclusion criteria Outcomes or objectives
(status) (n=)
Pivotal evidence
TOP study (15- 15-years, Argentina, RRMS Natalizumab-TYS 300 mg | e Diagnosis of RRMS Primary outcome:
year final multinational, | Australia, Belgium, (n=6,321 v . : Lona-t fetv (inci
analysis )4 46 multicentre, Canada, Czech global * E:I.t\iliurrngdg;fs of * agggtysggfsg :Eys)(mmdence
open-label, Republic, Finland, population; natalizurr?ab-TYS _
prospective France, Germany, | n=134 UK Secondary outcomes:
observational | Great Britain, population) o Disease activity measured
(complete) Greece, ltaly, by annualised relapse rate
Mexico, o Probability of 24-week
Netherlands, confirmed disability
Norway, Portugal worsening and disability
Slovakia, Spain improvement measured by
EDSS*
Supportive evidence
AFFIRM study*” | Phase 3, 2- Europe (including RRMS ¢ Natalizumab-TYS 300 e Male/female age 18 to | Primary outcome:
8 year, the UK), North (n=942) mg IV (n=627; n=148 50 with diagnosis of « ARR at year 1
multinational, | America, Australia with high disease RRMS Disabili ) )
multicentre, and New Zealand ivi ¢ Uisabllity progression a
randomised, ET“V'Z’) a5 ne e EDSS score 0.0 to 5.0 year 2
double-blind, * .?;i. oh(g._ = * 1relapse within prior | Secondary outcomes:
placebo- with high disease year to randomisation
act|v|ty) ¢ ARR at year 2
controlled ¢ MRI scan P i  rel ;
(complete) demonstrating lesions * ;%Zﬁisloarl oe;er ?paS:d r2ee
consistent with MS P y
¢ Number of new or enlarging
T2 lesions at year 1 and 2
e Number of Gd+ lesions at
year 1 and 2
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mg SC Q12W (n=38)

documented clinical
relapses or 1 relapse
and =21 Gd+ lesion
during 12 months prior

DELI\4/9ER Phase 1b, us RRMS or RRMS (n=24): Male/female age 18 to | Primary objective:>°
study 32-week, SPMS o Natalizumab-TYS 300 65 with diagnosis of | o PK/PD comparison of
m“'é'ce’.‘”eé (n=76) mg IV (n=12) RRMS or SPMS natalizumab-TYS 300 mg
ran olm;)sel ’ e Natalizumab-TYS 300 Natalizumab-TYS over 8 weeks after a single
ggf:”-j g?éup mg SC-PFS (n=12) naive IV, IM or SC administration
(complete) SPMS (n=52): BMI 18 to 25 kg/m? Secondary objective:*°
e Natalizumab-TYS 300 EDSS score 0.0t0 6.5 |  PK, PD, safety, tolerability
mg IV (n=16) (patients with RRMS) and immunogenicity over 24
. weeks with repeated dosing
* Nateélgumzb ‘;TYS 300 5 gsaic? %oge(saettivgﬁtesn every 4 weeks and efficacy
mg SC (n=14) with SPMS) measures (EDSS, MSFC,
* Natalizumab-TYS 300 relapse rates, Gd+ lesions)
mg IM (n=15)
¢ Natalizumab-TYS 300
mg RTC (n=7)
REFINE study® | Phase 2, 72- | Belgium, France, RRMS « Natalizumab-TYS 300 Male/female age 18 to | Primary outcome:
weet (60- germany, ltaly and | (n=290) mg IV Q4W (n=54) 55 diagnosis of e Cumulative number of
e ed | T « Natalizumab-TYS 300 clinically stable RRMS | combined unique active
(rjaonseo;wgiz mg SC Q4W (n=45) Free of MS relapse for lesions on MRI
weeks open- e Natalizumab-TYS 300 12 months prior to Exploratory outcomes:
label), mg IV Q12W (n=52) randomisation « ARR at week 60
multinational, * Natalizumab-TYS 300 Previously treated with | ¢ Proportion of patients
multicentre, mg SC Q12W (n=54) natalizumab-TYS 300 relapsed by week 60
randomised . mg IV 211 months : . :
) ' ¢ Natalizumab-TYS 150 during 12 . e Proportion of patients with
blinded uring 12 months prior
oy mg IV Q12W (n=47) ¢ domnisati 12-week CDW
dose-ranging Natal CTYS 150 0 randomisation « Change in EDSS score from
e Natalizumab- :
(complete) Experienced 22 baseline score to week 60

Other assessments:

e PK/PD assessments
baseline to week 60 and
safety at week 60
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to initiating
natalizumab-TYS

Phase 3b,
72-week,
multinational,
multicentre,
randomised,
controlled,
open-label
rater-blinded

(complete)

NOVA study3°

Americas, Europe
(including UK),
Western Pacific

RRMS
(n=499)

Natalizumab-TYS 300
mg IV Q4W (n=248)

Natalizumab-TYS 300
mg IV Q6W (n=251)

Male/female age 18 to
60 diagnosis of RRMS

EDSS score <5.0 at
screening

No relapses in the 12
months before
randomisation

Received =211 doses
of natalizumab-TYS
300 mg IV Q4W) for
=12 months before
randomisation with no
missed doses in the
previous 3 months

Primary outcome:

Number of new or newly
enlarging T2 hyperintense
lesions at week 72

Secondary outcomes:

Time to first relapse
ARR at week 72
Time to 24-week CDI

Number of new Gd+ and T1
hypointense lesions at week
24,38 and 72

Number of new ore
enlarging T2 lesions at
week 24 and 48

Safety

Exploratory outcome:

Proportion of participants
with no evidence of disease
activity at week 72

Abbreviations: ARR, annualised relapse rate; BMI, body mass index; CDI, confirmed disability improvement; CDW, confirmed disability worsening; EDSS, Expanded Disability Status
Scale; Gd+, gadolinium-enhancing; IM, intramuscular; IV, intravenous; MRI, magnetic resonance imaging; MSFC, Multiple Sclerosis Functional Composite; Natalizumab-TYS,
natalizumab (Tysabri®); PD, pharmacodynamics; PFS, prefilled syringe; PK, pharmacokinetics; RRMS; relapsing—remitting multiple sclerosis; Q4W every 4 weeks; Q6W, every 6
weeks; Q12W, every 12 weeks; SC, subcutaneous; RTC, reference treatment control; SPMS, secondary progressive multiple sclerosis; UK, United Kingdom; United States

" Higher scores = higher disability

Source: Foley et al. (2022)%; Trojano et al. (2023)*°; Nicholas et al. (2023)*5; Plavina et al. (2016)*°; Trojano et al. (2021)%; Polman et al. (2006)*"; Hutchinson et al. (2009)*,

Butzkueven et al. (2020)%°
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B.2.4 Statistical analysis and definition of study groups in the relevant
clinical effectiveness evidence

B.2.41 TOP study

The population in the effectiveness and safety 15-year final analysis included patients who
had received =1 dose of natalizumab-TYS, met study inclusion criteria and had provided
informed consent.*®

A post-hoc subgroup analysis of the TOP study of patients who had received prior treatment
with 21 DMT and had experienced 1 relapse (n=|JJili)) was also conducted to determine the
mean ARR pre- and post-natalizumab-TYS treatment (Section B.2.5.2).>" The patient
population in the subgroup analysis is the population most closely aligned to the population
of interest for this appraisal (i.e. patients with highly active disease despite a full and
adequate course of treatment with 21 DMT).

B.2.5 Clinical effectiveness results of the relevant trials
B.2.5.1 TOP study: 15-year final analysis (global and UK populations)

B.2.5.1.1 Patient disposition

A summary of patient disposition data for the TOP 15-year final analysis for the UK and
global populations is provided in Table 7. As of November 2022, 134 of the 6,321 patients
who were enrolled globally in the TOP study were from the UK (Table 7).4

A total of 83 patients (JJJll%) and 3,993 patients (63.2%) discontinued natalizumab-TYS in
the UK and global populations, respectively (Table 7).4> 6! The most common reason for
treatment discontinuation was

and (1,932 patients, 30.6%) in the UK and global populations, respectively.*5 ¢!

Table 7: Patient disposition: 15-year final analysis, UK and global populations

Patients disposition UK population Global populations
Enrolled, n 134* 6,321*

Discontinued natalizumab-TYS, n (%) | | KKKGczN 3,993 (63.2)
Discontinued natalizumab-TYS but ] 1,272 (20.1)
remained in TOP, n (%)

Withdrew from TOP, n (%) ] 2,721 (43.0)

Abbreviations: n, number; natalizumab-TYS, natalizumab (Tysabri®); TOP, Tysabri Observational Program
* As of 1 November 2022
Source: Trojano et al. (2023)*%; Nicholas et al. (2023)*%; Biogen Data on File®'

B.2.5.1.2 Baseline demographics and clinical characteristics

A summary of baseline demographics and clinical characteristics for the 15-year analysis is
provided in Table 8.
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At baseline, there was a higher proportion of patients with EDSS score 23.0 (79.0% vs.
63.7%), a shorter median disease duration (6.0 vs. 8.0 years), and a shorter duration of prior
DMT use (median 1.0 vs. 2.6 years) in the UK population vs. the global population,
respectively (Table 8).4¢ This data suggests that the UK population had a more aggressive
disease course than patients in the global population.*¢ Furthermore, 72.4% of the UK
population had 21 prior DMT.*¢ In the global population, 92.6% of patients had =1 prior

DMT.#

Table 8: Baseline demographics and clinical characteristics: 15-year final analysis,

UK and global populations

Characteristic

UK population
N=134

Global population
N=6,321

Age at baseline, mean (SD), years 39.6 (8.9) 37.6 (9.8)
Female, n (%) 108 (80.6) 4,563 (72.2)
Relapses in year prior to natalizumab-TYS 2.2 (1.1) 2.0 (1.0)
initiation, mean (SD)

Baseline EDSS score, mean (SD) 4.3 (1.7)* 3.5(1.6)t
<3.0, n (%) 26 (21.0) 2,252 (36.3)
23.0, n (%) 98 (79.0) 3,947 (63.7)

Disease duration at baseline, median (range),
years

6.0 (1.0 to 27.0)

8.0 (1.0 to 44.0)

Patients with DMT use prior to natalizumab-TYS, | 97 (72.4) 5,854 (92.6)
n (%)

Prior DMTs, n (%)

0 [ 467 (7.4)

1 [ 2,490 (39.4)
>2 [ 3,364 (53.2)

DMT duration prior to natalizumab-TYS initiation, years

Median (range)

[ 1.0(0t0 11.3)

| 2.6 (00 39.0)¢

Abbreviations: DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; JCV, John
Cunningham virus; Natalizumab-TYS, natalizumab (Tysabri®); n, number; SD, standard deviation

* n=124, baseline EDSS data were missing for 10 patients
tn=6,199, baseline EDSS data were missing for 122 patients
¥ Maximum value represents 1 patient who received chronic systemic corticosteroids from 1977 to 2016

Source: Trojano et al. (2023)*5; Nicholas et al. (2023)*5; Biogen Data on File5’

B.2.5.1.3 Relapses

In the TOP study, ARRs were analysed using a Poisson model with robust variance error.*®

Clinical relapses were defined as new or recurrent neurological symptoms not associated
with fever lasting for 224 hours and followed by 30 days of stability or improvement.*®
Relapses were recorded up to 84 days after the last dose of natalizumab-TYS.% New or
recurrent neurological symptoms that occurred <30 days after the onset of a protocol-
defined relapse were considered part of the same relapse.*®
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Results from the 15-year final analysis were consistent with the 10-year interim analysis
reinforcing the effectiveness of natalizumab-TYS over 15 years.

In the UK and global populations at 15 years significant annualised relapse rate (ARR)
reductions were observed with natalizumab-TYS treatment (93.2% and 91.0%, respectively
[p<0.0001 for both]) compared to the year prior to natalizumab initiation (Figure 5).¢ In the
UK population the mean ARR decreased from 2.21 in the year prior to natalizumab-TYS
treatment to 0.15 on natalizumab-TYS consistent with a decrease from 2.00 to 0.18 in the
global population (Figure 5).46

Figure 5: Annualised relapse rate in the year before starting natalizumab-TYS treatment
and after* natalizumab-TYS treatment: 15-year final analysis (UK and global populations)

[l Year prior to starting natalizumab

3.0 5 93.2% reduction 91.0% reduction M After starting natalizumab
P<0.0001 P<0.0001
2.5 -

ARR (95% Cl)
= =N
[==] w [==]

(=
wa
1

0.15 0.18
0.0 -
n=134 N=6321
UK TOP Global TOP

Abbreviations: ARR, annualised relapse rate; Cl, confidence interval; natalizumab-TYS, natalizumab (Tysabri®); n,
number; TOP, Tysabri Observational Program

* Median (range follow-up: UK population, 11.2 (0.1 to 13.5 years); global population, 9.7 (0.0 to 16.7) years.
ARR reductions based on a comparison of the mean ARR across patients before and after initiation.

P values based on a repeated Poisson model accounting for in-person differences.

Source: Nicholas et al. (2023)#6

In the global population, significant ARR reductions were observed, with on-natalizumab-
TYS treatment regardless of baseline age, baseline EDSS score, number of relapses in the
year prior to natalizumab-TYS, number of prior DMTs and type of prior DMT.*® The on-
treatment ARR reductions ranged from 86.8% to 93.7% (Figure 6).4°

During treatment with natalizumab-TYS most patients in the global population were relapse-
free (n=3,719; 58.8%).*° The estimated cumulative probability of remaining relapse-free over
15 years was 42.5%.4°

In the UK population, significant ARR reductions were also observed regardless of EDSS
score and prior number of DMTs. The ARR decreased by 95.0% and 93.4% for patients with
baseline EDSS score <3.0 and 23.0, respectively (p<0.0001 for both).*® The ARR decreased
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by 93.2%, 93.4% and 94.7% in patients with no prior DMT, 1 prior DMT and =2 prior DMTs,
respectively (p<0.0001 for all).*®
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Figure 6: Annualised relapse rate in the year before starting natalizumab-TYS treatment and after natalizumab-TYS treatment by (A) age
at baseline, (B) EDSS score at baseline, (C) number of relapses in the year prior, (D) number of prior DMTs and (E) type of prior DMT: 15-
year final analysis (global population)

A. ARR by median age at baseline B. ARR by EDSS score group at baseline C. ARR by number of relapses in the year prior
91.5% 90.9% 93.3% 92.1%: 89.0% 90.6% 87.0% 92.1%
25— decrease decrease 25 = decrease decrease decrease decrease 3. decrease decrease
1 1 1 1 1 1 1 1

2.0 -
S S 5 7T
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-2 a -8
& 1.0- -] -3 2.509
< = < 1 -
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0.180 0.170 0-977 . 0108
0.0 = |
n= 3231 3090 n= 334 2850 1078 737 n= 2117 4204
=37 =37 =15 2035 40-55 =6 =1 =1
Age at baseline EDSS score at baseline Relapses in year prior to natalizumab initiation
D. ARR by number of prior DMTs E. ARR by type of prior DMT
25 m 93.7% 92.4% 89.9% 25 - 90.9% 86.8% 93.7%
: decrease decrease decrease - decrease decrease decrease

— 1 [ —

20-

[l Year prior to starting natalizumab

15 [l After starting natalizumab

ARR (95% CI)
ARR (95% CI)

10—

0.5 m

0.0 =
n= 467 2420 3364 = 5504 E 487
o 1 =2 BRACE* Oral** Mone
Number of DMTs used prior to natalizumab initiation Type of DMTs used prior to natalizumab initiation

Abbreviations: ARR, annualised relapse rate; Cl, confidence interval; DMT, disease-modifying therapy; EDSS Expanded Disability Status Scale; natalizumab-TYS, natalizumab
(Tysabri®)

* BRACE=Betaseron®, Rebif®, Avonex®, Copaxone®, Extavia®

** Oral=fingolimod, teriflunomide, tecfidera. A patient could have >1 DMT.

Source: Trojano et al. (2023)*
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B.2.5.1.4 TOP study: Disability progression

The Kaplan-Meier method was used to estimate the cumulative probabilities of CDW often
referred to as confirmed disability progression (CDP) and the cumulative probabilities of
CDL.*®

In the TOP study CDW was defined as an increase, confirmed 24 weeks later, of 20.5 point
from a baseline EDSS score of 26.0, 21.0 point from a baseline EDSS score of 21.0 to <6.0
or 21.5 points from a baseline EDSS score of 0.0.%° CDI was defined as a decrease,
confirmed 24 week later, of 21.0 point from a baseline EDSS score of 22.0.%° Confirmation of
24-week CDW or CDI could occur up to 84 days after the last dose of natalizumab-TYS.%®

In the global population at 15 years, the cumulative probability of CDW and CDI were 42.9%
and 39.6%, respectively (the number of patients at risk after 13 years was low).** At 13
years, the cumulative probabilities of CDW and CDI were 42.9% and 35.9%, respectively
(Figure 7).4

At 10.5 years the cumulative probability of CDW and CDI was 60.3% and 46.3% in the UK

population, respectively and 40.7% and 35.2% in the global population, respectively (Figure
8).46

Figure 7: Estimated cumulative probability of 24-week CDW and 24-week CDI at 13
years in the global population: 15-year final analysis

100 =
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£ 60" 42.9%
3
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D- | | ] 1 1 1 | | 1 1 1 1 1 1 1

0 1 2 3 4 5 6 7 8 ] 10 1" 12 13
Years

AtRisk 5348 4248 2023 2000 1536 1145 010 708 520 456 218 123 80 15

Abbreviations: CDI, confirmed disability improvement; CDW, confirmed disability worsening; EDSS, Expanded
Disability Status Score

Eligibility for CDW: Patients had to have non-missing baseline EDSS and 2 follow-up EDSS assessments
Eligibility for CDI: Patients had to have a baseline EDSS score 22 plus at least 2 follow-up EDSS assessments
Source: Nicholas et al. (2023)#6
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Figure 8: Estimated cumulative probability of 24-week CDW and 24-week CDI at 10.5
years in the (A) UK and (B) global population: 15-year final analysis
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Eligibility for confirmed disability improvement: Patients had to have non-missing baseline EDSS, 2 follow-up
EDSS assessments, and baseline EDSS score =2

Source: Nicholas et al. (2023)#6

B.2.5.2 Subgroup analysis

A post-hoc subgroup analysis of the TOP study of patients who had received prior treatment
with =1 DMT and had experienced 1 relapse (n=]JJl)) was conducted to determine the
mean ARR pre- and post-natalizumab-TYS treatment.5' The patient population in the
subgroup analysis is the population most closely aligned to the population of interest for this
appraisal (i.e. patients with highly active disease despite a full and adequate course of
treatment with 21 DMT).

The mean ARR decreased from ] pre-natalizumab-TYS to [l post-natalizumab-TYS
treatment (Table 9) demonstrating that regardless of 1 relapse in the prior year and prior
DMT use, natalizumab-TYS reduces the risk of relapse.®

Table 9: Summary of mean ARR pre- and post-natalizumab-TYS treatment in the
subgroup of patients who have had 21 prior DMT and have experienced a relapse in the
TOP study

Pre-natalizumab-TYS (n=1,854) | Post-natalizumab-TYS (n=1,854)

Patients with relapse, n (%)

Total relapses, n

Mean ARR (95% CI)

Abbreviations: ARR, annualised relapse rate; Cl, confidence interval; DMT, disease-modifying therapy; n, number;
natalizumab-TYS, natalizumab (Tysabri®); TOP, Tysabri® Observational Program
Source: Biogen Data on File®’

DMT use prior to natalizumab-TYS treatment for the [JJJili] patients included in the post-hoc
subgroup analysis of the TOP study is provided in Table 10.
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Table 10: DMT use in the subgroup of patients from the TOP study prior to natalizumab-
TYS treatment

DMT Ever used
Treatment for MS — DMT n/N (%)

Alemtuzumab (Lemtrada), n (%)

Daclizumab, n (%)

Dimethyl fumarate, n (%)

Fingolimod (Gilenya), n (%)

Glatiramer acetate (Copaxone), n (%)

Interferon, n (%)

Interferon Alpha, n (%)

Interferon beta-1a (Avonex), n (%)

Interferon beta-1a (Rebif), n (%)

Interferon beta-1b (Betaferon/Betaseron/Extavia), n (%)
Natalizumab-TYS, n (%)

Ocrelizumab, n (%)

Rituximab (Rituxan), n (%)

Teriflunomide, n (%)

Abbreviations: DMT, disease-modifying therapy; MS, multiple sclerosis, n, number; natalizumab-TYS, natalizumab
(Tysabri®); TOP, Tysabri® Observational Program
Source: Biogen Data on File®’

B.2.5.3 Supportive studies

B.2.5.3.1 Efficacy and safety of natalizumab-TYS in patients with RRMS

Efficacy and safety of natalizumab-TYS IV in patients with RRMS
AFFIRM study*” 8

e The pivotal phase 3, double-blind RCT (AFFIRM) demonstrated the efficacy and
safety of natalizumab-TYS vs. placebo over 2 years in patients with RRMS

¢ Natalizumab-TYS significantly reduced clinical relapses, disability progression and
the formation of lesions (visualised by MRI) over 2 years vs. placebo in the overall
population

¢ In the subgroup of patients with high disease activity (equivalent to RES patients)
natalizumab-TYS significantly reduced clinical relapses and disability progression
vs. placebo

e Natalizumab-TYS had an excellent safety and tolerability profile

AFFIRM study (IV formulation, RRMS [including highly active] population)

The AFFIRM study was a Phase 3, 2-year, double-blind, randomised, study of patients with
RRMS who had experienced 21 relapse during the year prior to entry.*” 48 Patients received
either natalizumab-TYS 300 mg IV (n=627; n=148 with high disease activity [equivalent to
RES patients]) or placebo (n=315; n=61 with high disease activity [equivalent to RES
patients]) every 4 weeks.*" 48
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Relapses

Natalizumab-TYS patients had a 68% relative reduction in the ARR after 2 years vs. placebo
(p<0.001).%" In addition, over 2 years, natalizumab-TYS reduced the risk of relapse by 59%
(p<0.001).#” The proportion of relapse-free patients was significantly higher with
natalizumab-TYS vs. placebo at year 1 (77% vs. 56%, p<0.001, respectively) and 2 years
(67% vs. 41%, p<0.001).4

In a post hoc subgroup analysis natalizumab-TYS patients with high disease activity
(equivalent to RES patients) had higher baseline activity as compared to the overall
population; these patients had a reduction in ARR by 81% compared with placebo (0.28 vs
1.46, respectively, p<0.001).4®

Disability progression

Natalizumab-TYS was associated with a 42% reduction in the risk of EDSS disability
progression sustained for 3 months over 2 years vs. placebo (p<0.001).4” When disability
progression sustained for 6 months was considered, there was a 54% reduction in the risk of
progression of disability with natalizumab-TYS vs. placebo (p<0.001).4” In addition, 83% of
natalizumab-TYS patients had no sustained disability progression at 2 years vs. 71% of
placebo patients (p<0.001).4’

The mean 2-year cumulative probability of disability progression sustained over 3 months
was also reduced in the subgroup of patients with high disease activity (equivalent to RES
patients), by 53% compared with placebo (14% vs 29%, respectively; p=0.029).** When
disability progression sustained over 6 months was considered, the risk was reduced by
64% vs. placebo (p=0.008).4

T2 lesions and gadolinium-enhanced lesions

Natalizumab-TYS significantly reduced patients’ brain and CNS lesion burden in AFFIRM.
Compared with placebo after 2 years:

¢ An 83% reduction in the mean number of new or enlarging T2 hyperintense lesions
(1.9 vs. 11.0, respectively; p<0.001)*

¢ No new or enlarging T2 hyperintense lesions were seen in 57% of patients in the
natalizumab-TYS group vs. 15% of patients in the placebo group (p<0.001)*"

e A 76% decrease in new T1-hypointense lesions (1.1 vs. 4.6; p<0.001)" 2

e A 92% reduction in the mean number Gd+ lesions vs. placebo (0.1 vs. 1.2; p<0.001)*"

Safety

The incidence of common adverse events (AEs) was similar between the natalizumab-TYS
group and the placebo group. The most common AEs for natalizumab-TYS and placebo
patients, respectively, were headache (38% vs 33%), fatigue (27% vs 21%), urinary tract
infection (20% vs 17%), arthralgia (19% vs 14%), and depression (19% vs 16%).%” AEs that
were significantly more common in the natalizumab-TYS group were fatigue and allergic
reaction.*” Common AEs were generally mild and resolved with continued therapy.
Natalizumab-TYS was associated with a low rate of discontinuation due to AEs (6% for
natalizumab-TYS vs 4% for placebo).*’
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SAEs occurred at a similar rate between groups; 19% for natalizumab-TYS, 24% for placebo
(p=0.06).4" The most frequent SAEs with natalizumab-TYS (vs placebo) were multiple
sclerosis relapses (6% vs 13%, p<0.001), cholelithiasis (<1% for both) and the need for
rehabilitation therapy (<1% for both).4”

B.2.5.3.2 Pharmacokinetic/pharmacodynamic parameters, efficacy and safety of
natalizumab-TYS SC

Pharmacokinetic (PK)/pharmacodynamic (PD) parameters, efficacy and safety of
natalizumab-TYS SC

DELIVER and REFINE studies*® %°

e The DELIVER study demonstrated the PK and PD parameters of natalizumab-TYS
SC route of administration are comparable to those of the 1V route

e The REFINE study demonstrated comparable efficacy (MRI and relapses)
between natalizumab-TYS SC and natalizumab-TYS IV

e Opverall, the safety profile of natalizumab-TYS SC in both studies was consistent
with the well-established safety profile of natalizumab-TYS IV

DELIVER study (subcutaneous formulation natalizumab-TYS naive population)

DELIVER was a Phase 1b, 32-week randomised, open-label parallel group study in patients
with RRMS (n=24) and SPMS (n=52) and who were natalizumab-TYS naive. Patients
received natalizumab-TYS 300 mg IV, natalizumab-TYS 300 mg SC or natalizumab-TYS
300 mg intramuscular (IM). PK and PD were evaluated over 8 weeks after the first
natalizumab-TYS treatment (Part 1) and over 24 weeks with repeated dosing every 4 weeks,
beginning at week 8 (Part 2).4°

Pharmacokinetic and pharmacodynamic

No apparent differences were observed in PK parameters between patients with SPMS and
RRMS; therefore, the SPMS and RRMS groups were combined for each route of
administration. The impact on PK was observed via the mean serum concentration of
natalizumab-TYS over time for the combined IV and SC group. The PK parameters (Cmax
and Tmax) differed between SC and IV administration routes after the first dose but were
similar between groups after repeated dosing.*® Natalizumab-TYS 300 mg SC Q4W resulted
in a4-integrin saturation comparable to natalizumab-TYS 300 mg IV Q4W.*° Due to the
exploratory nature of the study, no formal efficacy evaluations were made.*°

Safety

There were no meaningful differences in the incidence of AEs, SAEs, administration site
reactions, hypersensitivity reactions or anti-natalizumab-TYS antibodies between the
administration groups.*®

REFINE study (subcutaneous formulation, pre-treated with natalizumab-TYS IV for 212
months population)

REFINE was a Phase 2, 72-week (60-weeks randomised dose and 12 weeks open-label),
multinational, multicentre, randomised, blinded, dose-ranging study in patients with RRMS
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(n=290).%° Patients received either natalizumab-TYS 300 mg IV or SC Q4W, natalizumab-
TYS 300 mg IV or SC Q12W or natalizumab-TYS 150 mg IV or SC Q12W.5°

Pharmacokinetic and pharmacodynamic

The impact on PK was observed via the mean trough serum natalizumab-TYS concentration
over time for the individual groups. Natalizumab-TYS 300 mg SC Q4W treatment group
showed comparable trough concentrations compared with the 300 mg IV Q4W treatment
group.® Natalizumab-TYS 300 mg SC Q4W resulted in a4-integrin saturation comparable to
natalizumab-TYS 300 mg IV Q4W.*°

Efficacy

In terms of efficacy, natalizumab-TYS 300 mg IV and natalizumab-TYS 300 mg SC were
comparable. The mean cumulative number of combined unique active MRI lesions was 0.23
and 0.02 for the natalizumab-TYS 300 mg IV Q4W treatment group and the natalizumab-
TYS 300 mg SC Q4W treatment group, respectively.*® ARRs were 0.07 and 0.08 in the
natalizumab-TYS 300 mg IV Q4W and natalizumab-TYS 300 mg SC Q4W groups,
respectively.>

Safety

Incidence of the most common treatment-related AEs and SAEs were consistently low in the
natalizumab-TYS 300 mg IV Q4W and the natalizumab-TYS 300 mg SC Q4W groups.®® No
evidence for immunogenicity was observed in either group.®® One case of PML was reported
in the natalizumab-TYS 300 mg IV Q4W treatment group (in the context of long-term
administration of natalizumab-TYS prior to study entry).*°

B.2.5.3.3 Efficacy and safety of switching from natalizumab-TYS IV to natalizumab-
TYS SC

Efficacy and safety of switching from natalizumab-TYS IV to natalizumab-TYS SC
Analysis of the TOP study®

e Based on an analysis of the TOP study efficacy and safety appear to be
maintained in patients switching from natalizumab-TYS IV to natalizumab-TYS SC

Retrospective cohort study®
-

Analysis of the TOP study

Based on an analysis of the TOP study, efficacy and safety appear to be maintained in
patients switching from natalizumab-TYS IV to natalizumab-TYS SC.52 A total of 474 patients
switched from natalizumab-TYS |V to natalizumab-TYS SC and remained on the SC
regimen for 212 months.®? Post switch the differences in the ARR pre-natalizumab-TYS SC
and post-natalizumab-TYS SC (Figure 9), were not statistically significant (p=0.579).%?
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Furthermore, the differences in the EDSS increase were not statistically significant between
pre-natalizumab-TYS SC (0.026) and post-natalizumab-TYS SC (0.069); p=0.196.52

A total of 14 SAEs occurred post-switch were identified from 13 patients (2.7%), none of the
SAEs were related to natalizumab-TYS SC or MS relapse.*

Figure 9: ARR pre- and post-natalizumab-TYS SC
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Abbreviations: ARR, annualised relapse rate; Cl, confidence interval; natalizumab-TYS, natalizumab (Tysabri®);
SC, subcutaneous
Source: Kappos et al. (2024)%

Retrospective cohort study

B.2.5.3.1 Efficacy and safety of natalizumab-TYS IV SID vs. natalizumab-TYS IV EID

Efficacy and safety of natalizumab-TYS IV SID vs. natalizumab-TYS IV EID
NOVA study*

e The NOVA phase 3b study (Part 1) demonstrated that patients who receive
natalizumab-TYS IV SID (Q4W) can switch to natalizumab-TYS IV EID (Q6W)
without any meaningful loss of efficacy and safety

SLR and meta-analysis®*

e A recently published meta-analysis supports the results from the NOVA phase 3b
study (Part 1) reporting no significant differences in efficacy and safety between
natalizumab-TYS SID and natalizumab-TYS EID
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TOUCH programme safety database

In the updated analysis of the Tysabri® Outreach: Unified Commitment to Health (TOUCH)
programme safety database (as of 30" June 2023) in the United States (US) natalizumab-
TYS EID (Q6W) was associated with a significantly lower risk of PML vs. natalizumab-TYS
SID (Q4W) over the entire study period:®3

e Primary analysis: 87% (hazard ratio [HR] 95% CI=0.134 [0.064 to 0.279]; p<0.0001)
e Secondary analysis: 81% (HR [95% CI] 0.189 [0.106 to 0.337]; p<0.0001)
e Tertiary analysis: 96% (HR [95% CI] 0.035 [0.006 to 0.195]; p=0.0001)

NOVA study (Part 1)

Efficacy and safety of natalizumab-TYS 300 mg IV EID (Q6W) vs. natalizumab-TYS 300 mg
IV SID (Q4W) was evaluated in the NOVA Phase 3b, 72-week, prospective, randomised
open-label clinical study. In Part 1 of the study patients with RRMS received natalizumab-
TYS 300 mg IV Q6W (n=251) or natalizumab-TYS 300 mg IV Q4W (n=248).%°

Efficacy

Mean number of new or newly enlarging T2 hyperintense lesions at Week 72 were 0.20
(95% confidence interval [Cl]: 0.07 to 0.63) and 0.05 (95% CI: 0.01 to 0.22) in the Q6W and
Q4W groups, respectively.®® The proportion of participants who developed new or newly
enlarging T2 lesions, T1-hypotense lesions and Gd+ lesions were similar in both groups
(4.3% vs. 4.1%), (1.2% vs. 0.8%), (0.4% vs. 0.4%), respectively.®* There were no significant
differences in ARR (p=0.63), time to first relapse (p=0.64), the proportion of participants free
of 24-week CDW (p=0.40), and participants with no evidence of disease activity (NEDA),
(p=0.52) at 72 weeks between the Q6W and Q4W groups.*°

Safety

Safety findings were consistent with the known safety profile of natalizumab-TYS 300 mg IV
Q4W.* The proportions of patients with AEs and SAEs were similar in the natalizumab-TYS
300 mg IV Q6W and the natalizumab-TYS IV Q4W groups.*°

SLR and meta-analysis

A recently published SLR and meta-analysis (2024) assessing the efficacy and safety of
natalizumab-TYS EID vs. SID, also found no significant differences in efficacy (clinical
relapses, new or newly enlarging T2 hyperintense lesions, change in EDSS score), and
safety (PML) between natalizumab-TYS EID (Q5W to Q8W) and natalizumab-TYS SID.%
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B.2.5.3.1 Efficacy and safety of natalizumab-TYS SC EID

Efficacy and safety of natalizumab-TYS SC EID
NOVA study (Part 2)%°

o Disease activity was low during the crossover period when patients on
natalizumab-TYS EID switched between the SC and |V formulations

e The incidence of AEs and SAEs were similar between the natalizumab-TYS SC
and IV formulations and there were events of PML

Analysis of the TOP study®?

o Efficacy and safety of natalizumab-TYS appears to be maintained in patients
switching from natalizumab-TYS IV to natalizumab-TYS SC regardless of SID or
EID dosing

NOVA study Part 2

Although Part 1 of the NOVA study was conducted in patients receiving natalizumab-TYS
300 mg IV EID there is no reason to expect that efficacy and safety of natalizumab-TYS SC
EID would differ given the comparable PD and PK parameters, and efficacy and safety
findings of natalizumab-TYS 300 mg SC and natalizumab-TYS 300 mg IV in the DELIVER
and REFINE studies. Patients who completed Part 1 of the NOVA study were eligible to
enter the NOVA extension study (Part 2).%° In addition to these patients, enrolment was open
to new patients.%®

In Part 2, patients received natalizumab-TYS 300 mg IV Q6W for 36 weeks and were
randomised to 48 weeks of crossover treatment comprising 24 weeks of natalizumab-TYS
300 mg SC Q6W and 24 weeks of natalizumab-TYS 300 mg IV Q6W, or vice-versa.*®
Secondary endpoints included number of new relapses, number of new or newly enlarged
T2 lesions, number of new T1 lesions, number of Gd+ lesions and AEs.*®

In total 153 patients were randomised in Part 2 including 86 new patients.> Of these, 141
patients were dosed (75 patients 1V/SC and 66 patients SC/IV).5®

Eight patients relapsed during NOVA Part 2 (5 patients IV/SC; 3 patients SC/IV), 7 patients
relapsed in the 36-week run-in period but were not associated with MRI disease activity; 5 of
7 patients remained in the study without further disease activity.>® A high percentage of
patients were relapse-free 93.3% IV/SC and 95.5% SC/IV.% During the crossover period:%®

¢ One patient missed a dose while on natalizumab-TYS SC Q6W and subsequently
experienced a relapse and a new/newly enlarged T2 lesion

o The number of new/newly enlarged T2 lesions and T1 lesions were low, T2 lesions
were observed in 2 patients after 24 weeks of SC Q6W dosing and 1 patient after IV
Q6W dosing. One patient experienced a T1 lesion receiving IV Q6W dosing from
baseline to 24 weeks

¢ No Gd+ lesions were observed
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The incidence of AEs (62.1%; 57.4%) and related SAEs (0.8%; 0.0%) were similar between
IV Q6W and SC Q6W groups.*®

There were no events of PML, no development of anti-drug antibodies, no immunogenicity
events and no deaths.>® On switching to natalizumab-TYS SC, the incidence of injection site
reactions was consistent with previous studies (DELIVER and REFINE).%®

Analysis of the TOP study

In an analysis of the TOP study, efficacy and safety of natalizumab-TYS appears to be
maintained in patients switching from natalizumab-TYS IV to natalizumab-TYS SC
regardless of SID (<Q5W) or EID (Q6W) dosing.%?

In the SID (n=234) and EID (n=204) cohorts, differences in the ARR in the year prior and the
year after the switch from natalizumab-TYS IV to natalizumab-TYS SC were not statistically
significant (Figure 10).%2

There were no statistically significant differences in EDSS score pre-SC and post-SC in the
SID (p=0.240) and EID (p=0.411) cohorts.>?> Fewer SAEs were reported in patients post-
natalizumab-TYS SC switch who were treated with EID vs. SID.%2

Figure 10: Pre- and post-natalizumab-TYS SC ARR in the SID and EID cohorts
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Abbreviations: ARR, annualised relapse rate; Cl, confidence interval; EID, extended interval dosing;
natalizumab-TYS, natalizumab (Tysabri®); SC, subcutaneous, SID, standard interval dosing
Source: Kappos et al. (2024)%
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B.2.6 Benefits of natalizumab-TYS (Tysabri®) vs. natalizumab
(Tyruko®)

Natalizumab-TYS is available as both an IV formulation and SC formulation, in
contrast to natalizumab-TYR the SC formulation provides benefits to patients and
the NHS

e The SC formulation of natalizumab-TYS allows for administration closer to home,
in primary care centres, HCP offices, and other similar settings

—

e Moving care closer to home, will help to address health inequalities a key priority
outlined in the NHS Long Term Plan*?

e The range of benefits provided by the natalizumab-TYS SC formulation compared
with the IV formulation of natalizumab-TYS and natalizumab-TYR include:

o Cost savings to the NHS (reduction in HCP time, chair time equipment
costs [infusion sets])

o Increased infusion suite capacity allowing more MS patients to be treated
reducing waiting lists

o Enhanced patient choice, convenience (reduced drug administration,
observation and travel time), reduced personal expenditure (travel costs)

¢ A number of clinical (Phase 3b NOVA extension study) and prospective real-world

studies have reported high levels of patient preference for natalizumab-TYS SC®°*-
58

e To manage PML risk Biogen provides the StratifyJCV™ service free of charge

B.2.6.1 SC formulation

Natalizumab-TYS is available as both an IV formulation and SC formulation, in contrast to
natalizumab-TYR which is only available as an IV formulation.

The IV formulation for natalizumab-TYS and natalizumab-TYR are administrated over a 1-
hour infusion, typically in a tertiary infusion centre which can often be over an hour away
from home, incurring time off work for those in employment and personal expenditure (travel
costs). A 1-hour post-infusion observation is required for the first 12 infusions. After the first
12 infusions, if patients have not experienced any infusion reactions, the post dose
observation time may be reduced or removed according to clinical judgement (SmPC
Section 4.2).1:2

A prospective, observational study (n=113) nested in the Trajectories of Outcome on
Neurological Conditions (TONiIC-MS) multicentre UK study, reported 39.8% of patients with
MS travelled between 1 to 2 hours, 8% travelled 2 to 4 hours and 3.5% travelled over 4
hours for MS treatment administration.%®

The SC formulation of natalizumab-TYS currently allows for administration closer to home, in
primary care centres, HCP offices, and other similar settings.” ? The SC formulation consists
of two prefilled syringes administered consecutively within 30 minutes (expected to take less
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than 5 minutes) and has a 1-hour post-injection observation time which may be reduced or
removed according to clinical judgement after the first 6 doses.

National policy such as the Five Year Forward View® and the supporting New Care Models
Programme (one of the first steps toward delivering the Five Year Forward View) have
encouraged efforts to deliver more healthcare closer to home (from hospitals to
primary/community care), with the aim of providing better healthcare for patients and
reducing net costs. Moving care closer to home, will also help in addressing health
inequalities a key priority outlined in the NHS Long Term Plan.*?

The range of benefits provided by the natalizumab-TYS SC formulation compared with the
IV formulation of natalizumab-TYS and natalizumab-TYR are outlined in Table 11.

Table 11: Range of benefits provided by the SC formulation of natalizumab-TYS

Benefit

Patients/carers ¢ Enhanced patient choice

¢ Convenience (reduced administration, observation and travel time)
¢ Reduces personal expenditure (travel costs)

e Addresses poor venous access

¢ Alleviates the need to access infusion centre

HCPs ¢ Reduces preparation, administration and observation time
e Supports routine patient management

NHS e Reduces NHS costs (HCPs, chair time, equipment costs [infusion
sets])

¢ Increased infusion suite capacity allowing more MS patients to be
treated reducing waiting lists

National policy ¢ Brings care closer to home

Environment  Potential for reduced waste for incineration™: 2. 66

e Zero electricity requirement for administration vs. infusion pumps™
2,67

o Potential for reduced CO2 emissions due to reduced travel time if
SC is administered in a setting closer to home': 2. 68-70

Abbreviations: COz2, carbon dioxide; HCPs, healthcare professionals; MS, multiple sclerosis; NHS, National
Health Service; natalizumab-TYS, natalizumab (Tysabri®); SC, subcutaneous

Time, resource and cost saving

An Excel® spreadsheet costing model was developed to calculate the time, resource and
cost savings associated with switching patients from natalizumab-TYS IV to natalizumab-
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TYS SC. Switching 500 patients from natalizumab-TYS IV to SC results in hospital chair time
savings of ||, nurse/pharmacy time savings of |l and total cost savings

of NN (Table 14).”

The drug administration assumptions and input costs for this scenario are provided in Table
12 and Table 13.

Table 12: Drug administration assumptions for natalizumab-TYS IV and SC

Dosing and observation Natalizumab-TYS IV Natalizumab-TYS SC
Average number of doses (per year)

Number of doses before observation can
be reduced

Number of doses where reduced
observation is possible in the first year of
treatment

% of naive patients eligible for reduced
observation

% of experienced patients eligible for
reduced observation

Administration time (minutes)

Observation time — naive patients
(minutes)

Observation time — experienced patients

Staffing and preparation Natalizumab-TYS IV Natalizumab-TYS SC
Number of patients per nurse*

Drug preparation time (nurse or
pharmacy)
Abbreviations: IV, intravenous; natalizumab-TYS, natalizumab (Tysabri®); SC, subcutaneous

* The number of patients a nurse can manage at one time
Source: Biogen Data on File”!; Natalizumab-TYS SmPC" 2

Table 13: Drug acquisition, nursing/pharmacy and equipment costs per
natalizumab-TYS IV and SC administration

Nursing/Pharmacy costs Natalizumab-TYS IV Natalizumab-TYS SC
Hourly rate* [ ] [
Equipment costs (per administration)) Natalizumab-TYS IV Natalizumab-TYS SC
0.9% normal saline 100 ml IV bag for [ ] [ ]
flushing post-natalizumab-TYS

IV cannula ] ]
Posiflush (pre-filled saline syringe) [ ] [ ]
Needlefree extension [ ] [

Gauze 5x 5 [ ] [ ]
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IV giving set compatible with IV infusion
pump
Single use tourniquets

2% chlorhexidine/70% alcohol applicator

IV dressing

20 ml syringe for drawing up natalizumab-
TYS IV

Hypodermic needle for drawing up
natalizumab-TYS IV

TOTAL

Abbreviations: 1V, intravenous; natalizumab-TYS, natalizumab (Tysabri®); SC, subcutaneous
* All rates have been based on the first pay point for each band (NHS hourly pay 2021/2022)
Source: Biogen Data on File”" 72; NHS Pay”®
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Table 14: Time, resource and cost saving calculations, natalizumab-TYS IV vs natalizumab-TYS SC

Current situation

Future scenario

Variance

Natalizumab-

Natalizumab-
TYS SC

Total

Natalizumab-
TYS IV (n=0)

Natalizumab-
TYS SC

(n=0) (n=500)

Total

Natalizumab-
TYS IV

Natalizumab-
TYS SC

Total

Timelyear, hours

Administration
time/year, hours

Observation
time/year, hours

TOTAL

Nurse timelyear, hours

Patients/nurse, n

Administration
time/year, hours

Observation
time/year, hours

TOTAL

Nurse or pharmacy timel/year, hours

Preparation time |

Costs

Administration
costs

Drug preparation
costs

Equipment costs

TOTAL COSTS

Abbreviations: 1V, intravenous; Natalizumab-TYS, natalizumab (Tysabri®); n, number; SC, subcutaneous
Source: Biogen data on file”!
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Time and motion studies

The time, resource and cost saving calculations are realised in clinical practice. A recent
(2023) audit was conducted in the Brooke Treatment Unit (Salford), an outpatient
department for the tertiary neurology service in Greater Manchester which provides DMT
treatment for patients with MS.” One of the objectives of the audit was to evaluate the
existing service provision for natalizumab-TYS and identify potential time savings associated
with switching patients from natalizumab-TYS IV to natalizumab-TYS SC.”* Natalizumab-
TYS data was collected by direct observation of a statistically powered sample of 45 patients
receiving natalizumab-TYS IV and 4 patients receiving natalizumab-TYS SC. Data was
collected for the time spent from arrival at the unit for treatment until discharge. Results
showed that natalizumab-TYS SC presents a viable option for reducing workload and
increasing staff and chair time. Total time savings were 1 hour and 32 minutes for the
natalizumab-TYS SC group vs. the natalizumab-TYS IV group.”™

Patient preference

A number of studies have reported on patient preference for natalizumab-TYS SC vs.
natalizumab-TYS IV.

The Phase 3b Nova extension study (Part 2) assessed patient preference for natalizumab-
TYS SC vs. natalizumab-TYS IV.% Participants who completed the NOVA study (Part 1)
were eligible for entry into Part 2 (n=67), in addition to new patients.>® Patient preference
questionnaires were administered during Weeks 138 and 150.%5 75 At Week 138, 84.6% of
participants preferred the SC route and at the end of the crossover period (Week 150) 87.8%
of patients preferred the SC route (Figure 11).%5% 7%

Figure 11: Proportion of participants indicating preference for natalizumab-TYS SC at the
end of the NOVA 3b extension study (Part 2)
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Abbreviations: |V, intravenous; SC, subcutaneous
Source: Wiendl et al. (2023)% Wiend! et al. (2024)75
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Patient preference questionnaires were administered prospectively in an observational
study, nested in the Trajectories of Outcome on Neurological Conditions (TONiIC-MS)
multicentre UK study.®® Of the 25 participants who switched to natalizumab-TYS SC, all
except one patient expressed either a ‘fairly strong’ or ‘very strong’ preference over V.
Majority of reasons for switching were time savings.%®

The ongoing observational, prospective SISTER study in Germany assessed patients’ with
RRMS preference for natalizumab-TYS SC vs. natalizumab-TYS IV.% In the interim analysis
(up to February 2022), 90.5% (n=114) of patients chose natalizumab-TYS SC and 98.4%
(n=121) patients stated they were satisfied with their choice.%” The most frequent reason for
preference of the SC route of administration were shorter duration of administration and
convenience.®’

In a questionnaire-based study conducted in Sweden (n=83) in patients with RRMS, 88% of
patients preferred natalizumab-TYS SC vs. natalizumab-TYS IV from a time saving
perspective.®® In addition 75% of patients preferred to receive natalizumab-TYS SC in a
primary care vs. hospital setting.5® Natalizumab-TYS SC administration in primary care
resulted in less interruption to work, 60% of patients indicated no impact on their work vs.
35% of patients who received natalizumab-TYS SC in a hospital setting.®® Furthermore, 73%
of patients on natalizumab-TYS SC spent less than 2 hours away work from work for
treatment administration vs. 43% of patients on natalizumab-TYS IV.%8

B.2.6.2 StratifyJCV™ service

To manage PML risk Biogen provides the StratifyJCV™ service free of charge (Stratify anti-
JCV antibody assay test, CSF JCV DNA test and a PML risk stratification algorithm).
StratifyJCV™ is for HCPs who are treating or intending to treat patients with natalizumab-
TYS and not for HCPs who are treating or intending to treat patients with the natalizumab
biosimilar (natalizumab-TYR).

The StratifyJCV™ PML risk stratification algorithm is based on a pooled patient cohort
comprised of approximately 37,000 natalizumab-TYS treated patients who participated in
natalizumab-TYS studies. The evidence for the risk stratification algorithm is specific to the
StratifyJCV™ tests.

The provider of the tests in over 75 countries, including the UK, is Unilabs a leading
company in diagnostics over 30 years. Unilabs’ laboratories are accredited to the
internationally recognised International Organization for Standardization (ISO) 15189
Medical Laboratories: Requirements for Quality and Competence standard. StratifyJCV™ is
performed using a validated enzyme-linked immunosorbent assay (ELISA) and provides a
numerical index which indicates the level of antibody in the patient. StratifyJCV™ has been
shown to be consistent, sensitive, specific, and precise in a multi-site validation study and
has a low false-negative rate of 2.2% to 3.0%.® Testing began in March 2011 and more than
one million StratifyJCV™ tests have been conducted globally.””

The website https://stratifyjcv.unilabsweb.com/ is intended for HCPs registered for
StratifyJCV™ and CSF JCV DNA testing. The website provides detailed information on how
to order StratifyJCV™ kits, book courier pick-ups of blood samples, and view test results. The
website is available for HCPs to register their patients for StratifyJCV™ or CSF tests.
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With the implementation of risk estimates and patient management guidelines for HCPs, the
incidence of PML among Tysabri®-treated patients has been stable with a downward trend
since mid-2016. The global overall incidence of PML in natalizumab-TYS treated patients is
3.43 per 1,000 patients (95% confidence interval [Cl]: 3.22 to 3.66 per 1, 000 patients), data
cut-off date February 2024.78

B.2.7 Meta-analysis

B.2.7.1 Chappell et al. Literature review and meta-analyses of non-RCTs in
patients with highly active RRMS

Full details of the methodology and results of the Chappell et al. meta-analyses of non-RCTs
are provided in the Chappell et al. draft manuscript and Appendix D.*

The meta-analyses of the comparative studies included in the literature review (n=16)

demonstrated statistically significant differences in favour of natalizumab-TYS vs. platform
DMTs and the high-efficacy DMT, fingolimod.** Tabulated results of the meta-analyses are
provided in the draft manuscript (Table 4 vs. platform DMTs and Table 5 vs. fingolimod).*

Specifically compared with fingolimod:*

¢ A significantly higher proportion of patients receiving natalizumab-TYS were relapse-
free rate at 24-, 36- and 48-month follow-up (p<0.05)

¢ ARR was significantly lower for natalizumab-TY S-treated patients at 12 and 24
months (p<0.001)

¢ Natalizumab-TYS-treated patients had a significantly lower rate of 6-month CDP at 48
months follow-up (p<0.001)

¢ Natalizumab-TYS-treated patients had significantly higher rates of CDI for 3-, 6- and
12-month confirmation at 24 and 36 months (p<0.01)

¢ Rates of freedom from disease activity were significantly lower for patients receiving
natalizumab-TYS at all time points (p<0.0001)

¢ Freedom from clinical and radiological disease activity was significantly more frequent
for patients receiving natalizumab-TYS at 12-, 24-, and 48 months (p<0.001)

e Freedom from new Gd+ lesions and new T2 lesions was significantly greater for
natalizumab-TYS-treated patients at 12 months (p=0.01)

There was a non-significant increase in the rate of treatment discontinuations at 24 months
compared with fingolimod (p=0.13) and no significant differences in the rate of AEs for
natalizumab-TYS compared to fingolimod.**

Additionally, in the case series (n=11) natalizumab-TYS was associated with high rates of
freedom from relapse, clinical/radiological disease activity, reductions in ARR and disability
progression.**
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B.2.8 Adverse reactions

B.2.8.1 TOP study: 15-year final analysis (global population)

In the 15-year final analysis (UK and global population) there were no new safety signals
and the incidence of opportunistic infections, PML and malignancies was low.*

B.2.8.1.1 Serious adverse events

In the UK population, |l () patients experienced 21 SAE, of these [ (IR

patients had 21 treatment-related SAE.®"

The most frequently reported SAEs by system organ class and MedRA preferred term were
nervous system disorders ||l () patients; neoplasms benign, malignant and

unspecified ||l () patients including malignancy incidence of ||l (N

patients; pregnancy, puerperium and perinatal conditions ||l () patients; infections

and infestations ||l () patients including PML incidence of | (IR

patients.®!

In the global population, 17.8% (1,122 of 6,321) patients experienced 21 SAE, of these 4.7%
(299 of 6,321) patients had 21 treatment-related SAE.*°

The most frequently reported SAEs were PML and immune-reconstitution inflammatory
syndrome (IRIS) each with an incidence of 0.9% (Table 15). The most frequently reported
opportunistic infection and malignancy were PML and uterine leiomyoma, respectively.*®

B.2.8.1.2 Deaths

There were [} () and 49 (0.8%) deaths in the UK and global populations,
respectively.*® ¢

Table 15: Incidence of SAEs: 15-year final analysis (global population)

Event, n (%) | N=6,321
SAEs by MedDRA preferred term reported in 210 patients*®

PML, confirmed 53 (0.9)
IRIS 56 (0.9)
Abortion, spontaneous 49 (0.8)
Fall 29 (0.5)
Pneumonia 29 (0.5)
Multiple sclerosis relapse 27 (0.4)
Hypersensitivity 26 (0.4)
Urinary tract infection 23 (0.4)
Epilepsy 22 (0.3)
Herpes zoster 21 (0.3)
Depression 20 (0.3)
Appendicitis 16 (0.3)
Intervertebral disc protrusion 16 (0.3)
Uterine leiomyoma 15(0.2)
Breast cancer 14 (0.2)
Cholelithiasis 14 (0.2)
Escherichia urinary tract infection 14 (0.2)
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Pulmonary embolism 13 (0.2)
Back pain 12 (0.2)
Caesarean Section 11(0.2)
Pyelonephritis 11(0.2)
Suicide attempt 11(0.2)

Abbreviations: IRIS, immune-reconstitution inflammatory syndrome; MedDRA, Medical Dictionary for Regulatory
Activities; PML, progressive multifocal leukoencephalopathy, SAE, serious adverse event

* Each patient was only counted once within each preferred term. Multiple sclerosis was also reported as an SAE in
22 patients

Source: Trojano et al. (2023)*

B.2.9 Ongoing studies

There are no further ongoing studies for natalizumab-TYS for the treatment of patients with
highly active RRMS beyond those described in prior sections.
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B.3 Cost effectiveness

As agreed with NICE, Biogen are not submitting an economic model for this appraisal.
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Appendix C: Summary of product characteristics (SmPC) and UK
public assessment report

CA SmPC

Tysabri SmPC.pdf

C.2 UK public assessment report

Tysabri PAR.pdf
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Appendix D: Identification, selection and synthesis of clinical
evidence

D.1 Identification and selection of relevant studies

D.1.1  Search strategy

A targeted literature review was conducted in six key electronic databases in January 2023.
The review was conducted outside of the NICE process. In the absence of RCTs for the
highly active RRMS population the review was performed to address the evidence gap by
identifying non-RCT evidence in the highly active RRMS patient population. The strategies
comprised two concepts:

o RRMS (search lines 1 to 6)
e Natalizumab-TYS (search lines 7 to 11)

A MEDLINE (OvidSP) search strategy was designed to identify studies of natalizumab-TYS
in RRMS. The final MEDLINE strategy is presented below (Source 1).

The strategy was devised using a combination of subject indexing terms and free text search
terms in the Title, Abstract, Keyword Heading Word, Registry Number, Name of Substance
and Original Title fields.

The search strategy was designed to retrieve studies reporting on the eligible RRMS
population. To do this, the population terms in the strategy were designed to retrieve
database records that referred to either non-specific MS or specific RRMS.

The database searches were conducted in the resources shown below (Sources 1 to 6). The
selection of resources reflected the targeted literature review context.

Reflecting the eligibility criteria, Conference Proceedings Citation Index — Science (CPCI-S)
search results and records indexed in Embase as conference abstracts were restricted to
those published from 2020 to date. Reflecting the eligibility criteria, records indexed as
preprints were excluded from the Embase search results.

Searches were conducted in each database, translating the agreed Ovid MEDLINE strategy
appropriately. Translation included consideration of differences in database interfaces and
functionality, in addition to variation in indexing languages and thesauri.

Translation reflected the targeted literature review context. A pragmatic approach was taken
to two elements of the Embase translation. The Emtree subject heading for natalizumab was
searched as a major descriptor. In addition, the natalizumab textword terms were not
searched for in the CAS Registry Numbers field or the Drug Index Terms Word field. The
pragmatic search approach was designed to reduce retrieved record numbers.

The final translated database strategies were peer-reviewed by a second Information
Specialist. Peer review considered the appropriateness of the translation for the database
being searched, errors in syntax and line combinations, and application of exclusions.

Source 1: MEDLINE ALL
Interface / URL: OvidSP
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Database coverage dates: 1946 to 13 January 2023
Search date: 16 January 2023

Retrieved records: 2146

Search strategy:

A WN -

© 00N O O

10
11
12
13
14
15

Multiple Sclerosis/ 61244
Multiple Sclerosis, Relapsing-Remitting/ 7917

multiple scleros*.ti,ab,kf. 89016
(disseminated scleros™ or sclerosis multiplex or insular scleros* or encephalomyelitis
disseminata or chariot disease).ti,ab,kf. 784

(ms or rms or rrms).ti,ab,kf. 424233

or/1-5 471352

Natalizumab/ 1891

natalizumab*.ti,ab,kf,rn,nm,ot. 3082

(an100226*2 or an-100226*2 or an100226m*2 or an-100226m*2 or antegran*2 or
antegren*2 or bg0002*2 or bg-0002*2 or dst356a1*2 or dst-356a1*2 or pb006*2 or pb-
006*2 or tysabri*2).ti,ab,kf,rn,nm,ot. 218

(189261-10-7 or 3jb47n2g2p).ti,ab,kf,rn,nm,ot. 1

or/7-10 3126

6 and 112579

exp animals/ not humans/ 5082768

(news or editorial or case reports).pt. or case report.ti. 3205196

12 not (13 or 14) 2146

Source 2: Embase

Interface / URL: OvidSP

Database coverage dates: 1974 to 13 January 2023
Search date: 16 January 2023

Retrieved records: 4151

Search strategy:

1
2

w

o N A

multiple sclerosis/ 151991

multiple scleros*.ti,ab,kf,dq. 139071

(disseminated scleros® or sclerosis multiplex or insular scleros* or encephalomyelitis
disseminata or chariot disease).ti,ab,kf,dgq. = 532

(ms or rms or rrms).ti,ab,kf,dq. 582349

or/1-4 658447

*natalizumab/ 3537

natalizumab®.ti,ab,kf,dq,tn,ot. 6826

(an100226*2 or an-100226*2 or an100226m*2 or an-100226m*2 or antegran*2 or
antegren*2 or bg0002*2 or bg-0002*2 or dst356a1*2 or dst-356a1*2 or pb006*2 or pb-
006*2 or tysabri*2).ti,ab,kf,dq,tn,ot. 2049

(189261-10-7 or 3jb47n2qg2p).ti,ab,kf,dq,tn,ot. O
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10 or/6-9 8219

11 5and 107049

12  editorial.pt. or case report.ti. 1112425

13 (animal/ or animal experiment/ or animal model/ or animal tissue/ or nonhuman/) not exp
human/ 6622486

14  preprint.pt. 49698

15  0or/12-14 7746910

16 11 not15 6790

17  conference abstract.pt. 4656030

18 16 and 17 3291

19  limit 18 to yr="2020 -Current" 652

20 16 not 17 3499

21 19 o0r 20 4151

Source 3: Cochrane Database of Systematic Reviews (CDSR)

Interface / URL: Cochrane Library / Wiley

Database coverage dates: Information not found. Issue searched: Issue 1 of 12, January 2023
Search date: 16 January 2023

Retrieved records: 11

Search strategy:

#1  [mh Mmultiple sclerosis"] 3220

#2  [mh Mmultiple sclerosis, relapsing-remitting"] 994

#3  multiple next scleros*:ti,ab,kw 11745

#4  (disseminated next scleros* or sclerosis next multiplex or insular next scleros* or
encephalomyelitis next disseminata or chariot next disease):ti,ab,kw13

#5 (msorrmsor rrms):tiabkw 23379

#6  #1 or#2 or #3 or #4 or #5 27347

#7  [mh A"natalizumab"] 98

#8 natalizumab*:ti,ab,kw 453

#9  (an100226* or an-100226* or an100226m* or an-100226m* or antegran* or antegren*
or bg0002* or bg-0002* or dst356a1* or dst-356a1* or pb006* or pb-006* or

tysabri*):ti,ab,kw 71
#10 ("189261-10-7" or 3jb47n2q2p):ti,ab,kw 10
#11 #7 or#8 or#9 or#10 465
#12 #6 and #11 in Cochrane Reviews, Cochrane Protocols 11

Source 4: Cochrane Central Register of Controlled Trials (CENTRAL)

Interface / URL: Cochrane Library / Wiley

Database coverage dates: Information not found. Issue searched: Issue 1 of 12, January 2023
Search date: 17 January 2023

Retrieved records: 368

Search strategy:
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#1  [mh AMmultiple sclerosis"] 3220

#2  [mh Mmultiple sclerosis, relapsing-remitting"] 994

#3  multiple next scleros* 12243

#4  (disseminated next scleros* or sclerosis next multiplex or insular next scleros* or
encephalomyelitis next disseminata or chariot next disease) 17

#5 (ms orrms or rrms) 50847

#6 #1or#2or#3 or#4 or #5 53396

#7  [mh A"natalizumab"] 98

#8 natalizumab* 493

#9  (an100226* or an next 100226* or an100226m* or an next 100226m* or antegran* or
antegren* or bg0002* or bg next 0002* or dst356a1* or dst next 356a1 or pb006* or pb
next 006* or tysabri*) 116

#10 ("189261-10-7" or 3jb47n2g2p)10

#11 #7 or#8or#9or#10 535

#12 #6 and #11in Trials 368

Source 5: HTA

Interface / URL.: https://database.inahta.org/
Database coverage dates: Information not found
Search date: 17 January 2023

Retrieved records: 18

Search strategy:

Search terms were entered as below in the search box at the URL above. Line combinations
were performed using the check boxes on the search history page.

1 multiple sclerosisimh] 160

2 multiple sclerosis, relapsing-remitting[mh] 59

3 multiple sclerosis OR "multiple scleroses" 180

4 ("disseminated sclerosis" OR "disseminated scleroses" OR "sclerosis multiplex" OR
"insular sclerosis" OR "insular scleroses" OR "encephalomyelitis disseminata" OR
"chariot disease") 0

5 (ms OR rms OR rrms) 21

6 #5 OR #4 OR #3 OR #2 OR #1183

7 natalizumab[mh] 6

8 natalizumab* 22

9 (an100226 OR an-100226 OR "an 100226" OR an100226m OR an-100226m OR "an

100226m" OR antegran* OR antegren* OR bg0002 OR bg-0002 OR "bg 0002" OR
dst356a1 OR dst-356a1 OR "dst 356a1" OR pb006 OR pb-006 OR "pb 006" OR tysabri*)
18
10 (189261-10-7 OR "189261 10 7" OR 3jb47n2g2p) O
11 #10 OR#9 OR #8 OR #7 36
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12 #11AND#6 18

Source 6: Conference Proceedings Citation Index — Science (CPCI-S)

Interface / URL: Web of Science

Database coverage dates: 1990 to present
Search date: 17 January 2023

Retrieved records: 70

Search strategy:

Search were performed with "exact search" activated. The final line below was restricted by
publication date to those published between "2020-01-01" and "2023-12-31" to reflect the
eligibility criteria for conference abstracts.

1 TS="multiple scleros*" 26,830

2 TS=("disseminated scleros*™ OR "sclerosis multiplex" OR "insular scleros*™ OR
"encephalomyelitis disseminata" OR "chariot disease") 8

3 TS=(ms OR rms OR rrms) 79,672

4 #3 OR #2 OR #1 103,401

5 TS=natalizumab* 1,365

6 TS=(an100226* OR an-100226* OR an100226m* OR an-100226m* OR antegran* OR
antegren* OR bg0002* OR bg-0002* OR dst356a1* OR dst-356a1* OR pb006* OR pb-006*
OR tysabri*) 83

7 TS=(189261-10-7 OR 3jb47n2g2p) O

8 #5 OR #6 OR #7 1,384

9 #4 AND #8 843

10 #4 AND #8 70

D.1.2 Eligibility criteria
The inclusion and exclusion criteria for the literature review are provided in Table 16.

Table 16: Eligibility criteria for the literature review

Inclusion criteria Exclusion criteria

S.tudies _in adults (= 18 years)_with a cqnfirmed e Healthy volunteers.

diagnosis of RRMS and meeting criteria }

consistent with sub-optimally treated HA * Patients < 18 years of

RRMS: age.

e Patients with SPMS,
PPMS and PRMS.

. ¢ Unchanged or increased relapse rate
Population compared with the previous year.

o Failed to respond to a full and adequate
course of disease modifying therapy (DMT).

o At least one relapse in the previous year
while on therapy.

Intervention | Natalizumab (Tysabri®). Other interventions.
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Any comparator (including placebo or best No excluded comparators.
Comparators .
supportive care) or no comparator.
Efficacy outcomes: e Pharmacokinetics
o Mortality. studies.
e ARR. e Studies assessing
e Proportion of patients with relapse/relapse outcomes not relevant to
free. the review.
o Time to first relapse.
e Proportion of patients with confirmed
disability progression or improvement (3, 6 or
12-month confirmed).
o Time to confirmed disability progression or
improvement.
e Change in disease-specific clinical scores:
e.g. Expanded Disability Status Scale
(EDSS).
¢ HRQoL: e.g. SF-36, EQ-5D.
Outcomes ¢ MRI-ascertained lesion burden (T2 and Gd-
enhanced lesions).
Discontinuation outcomes:
¢ Discontinuations due to any cause.
¢ Discontinuation due to treatment failure.
o Discontinuations due to AEs.
¢ Discontinuation due to treatment success.
o Time to discontinuations.
Safety outcomes:
e Proportion of patients with any AEs.
e Proportion of patients with any SAEs.
e Proportion of patients with a specific AE
occurring in = 5% of patients in at least one
treatment arm.
e Non-RCTs. )
: . . e Reviews.
Study design | e Single arm trials.
. . , e Case reports.
o Retrospective and observational studies.
e Conference abstracts
¢ No restriction on language. published before 2020.
Limits ¢ No restriction on country. o Letters, preprints, news
¢ No limit on date for full-text publications. items, commentaries and
editorials.

Abbreviations: AE, adverse event; ARR, annualised relapse rate; DMT, disease-modifying therapy; EDSS;
Expanded Disability Status Scale; EQ-5D, EuroQol-5 Dimensions; Gd, gadolinium; HA RRMS; highly active
relapsing—remitting multiple sclerosis; HRQoL, health-related quality of life; MRI, magnetic resonance
imaging; PPMS, primary progressive multiple sclerosis; PRMS, progressive relapsing multiple sclerosis;
RCT, randomised controlled trial; SAE, serious adverse events; SF-36, Short Form-36; SPMS, secondary
progressive multiple sclerosis

Source: Chappell et al. (draft manuscript)**
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D.1.3 Data extraction

One reviewer assessed the titles, abstracts and full texts for relevance against the eligibility
criteria. A second reviewer checked 10% of studies excluded at each stage and all included

studies. Data extraction (into a Microsoft Excel template) was conducted by one reviewer,
and every data point was checked by a second reviewer.

D.2

Results

The searches identified 4,509 unique records. Following the screening of titles and
abstracts, 447 records were assessed at full-text screening. Of these, 417 were excluded
and 27 studies (in 30 publications) were included in the review (one non-RCT, 15 cohort
studies and 11 case series [in 14 publications]). The PRISMA diagram is provided in Figure

12.

Figure 12: PRISMA diagram depicting the flow of studies
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D.3

Complete reference lists for included studies

The characteristics of the 27 non-RCT studies included in the literature review are provided in Table 17.

Table 17: Included studies in the literature review

Study Design | Relapse Intervention/ N Duration Previous | EDSS score | Treatment prior to Duration of
criteria Comparator of disease year mean natalizumab-TYS | natalizumab-
(years) relapse | (SD)/median TYS
Mean (SD) | rate Mean (range) treatment
(SD)
Mazdeh Non- 22 relapses | Natalizumab-TYS | 20 9.1(4.79) |NR NR IFN-beta 12 months
201878 RCT  |inlastyear ['\EN peta 30 |877(25) |NR NR IFN-beta in prior 12 months
year al
Bergvall Cohort | 21 relapse Natalizumab-TYS 185 NR 1.52 NR Any DMT: 100% 360 days
201480 study (0.85) including:
GA: 41%
IFN: 67%
Fingolimod 185 NR 1.56 NR Any DMT: 100% 360 days
(0.93) including:
GA: 47%
IFN: 57%
Guerra Cohort | 21 relapse Natalizumab-TYS | 87 10.97 1.17 Median 4.0 IFN-beta or GA >4 years
202181 study in last year (6.87) (0.73) (1.5t0 7.5)
Fingolimod 87 11.08 1.14 Median 3.5 IFN-beta or GA >4 years
(7.41) (0.82) (1.510 8.0)
Jamroz- Cohort | 22 relapses | Natalizumab-TYS 101 9.8 (4.7) 2.1 (0.6) 3.2(1.4) Overall (not shown >1 year
Wisniewska study in last year Fingoli by treatment group):
golimod 180 11.2(5.7) | 2.0(0.7) 3.3(1.3) >1 year
202182 IFN-beta: 82%
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With GA: 16%
Other drugs: 2%
Kalincik Cohort | 21 relapse Natalizumab-TYS | 311 9.4 (6.2) 1.53 3.4 (1.5) IFN-beta or GA Mean (SD):
20158 study in last 6 (1.04) 12 (7)
months months
Fingolimod 121 9.5 (8.0) 1.29 3.1(1.7) IFN-beta or GA Mean (SD):
(0.86) 12 (7)
months
Kapica- Cohort | =2 relapses | Natalizumab-TYS | 358 NR NR Median 3.5 NR Up to 4 years
Topczewska® | study
Fingolimod 682 NR Median 3.0 NR Up to 4 years
Lanzillo Cohort | 21 relapse Natalizumab-TYS | 50 NR 1.66 Median 4 Rebif 22: 10% 12 months in
2013% study (1.21) (1.5t07) Rebif 44: 38% 72% patients
Avonex: 18% and 24
Betaferon 22% months in
Copaxone 12% 28% patients
Prior DMTs 50 NR 1.26 Median 2.5 NA Mean (SD):
(0.88) (0 to 5.5) 4.4 (2.8)
years
Lorscheider Cohort | =21 relapse Natalizumab-TYS 179 7.4 (6.6) 2.8 (2.0) Median 3.0 IFN-beta 1a Up to 3 years
201886 study (IQR: 2.0to | (intramuscular): 26%
3.5) IFN-beta 1a
(subcutaneous):
33%
IFN-beta 1b
(subcutaneous):
22%
GA: 19%
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Fingolimod 179 8.0 (6.3) 2.7 (3.1) Median 2.5 IFN-beta 1a Up to 3 years
(IQR:2.0to | (intramuscular): 25%
3.5) IFN-beta 1a
(subcutaneous):
38%
IFN-beta 1b
(subcutaneous):
18%
GA: 20%
Meca-Lallana | Cohort | NR Natalizumab-TYS 130 7.01(5.17) | 1.56 3.08 (1.56) NR Up to 48
20208 study (0.77) months
Fingolimod 184 7.06 (5.56) | 1.64 2.65(1.42) NR Up to 48
(0.91) months
Prosperini Cohort | 22 relapses | Natalizumab-TYS | 106 8.7 (5.3) 1.80 28(1.1) Low-dose IFN-beta: | 24 months
201288 study or 21 (escalation group) (0.71) 15.1%
relapse with High-dose IFN-beta:
sustained 78.3%
worsening GA: 6.6%
disability Switch among 161 8.9 (6.2) 1.61 25(1.1) Prior to switching 24 months
immunomodulators (0.65) immunomodulators:
(switching group) Low-dose IFN-beta:
73.9%
High-dose IFN-beta:
22.4%
GA: 3.7%
Prosperini Cohort | 22 relapses | Natalizumab-TYS 110 8.5 (5.8) 1.4 (0.5) 27(1.1) NR 24 months
201789 study or 21 . .
relapse with Fingolimod 110 7.8 (5.8) 1.4 (0.6) 2.6 (1.1) NR 24 months
a EDSS Alternative self- 110 8.5 (6.3) 1.4 (0.5) 2.7 (1.3) NR 24 months
score of 2 | injectable DMD
in the past (from IFN-beta or
year GA, or vice versa)
Puz 2016% Cohort | 22 relapses | Natalizumab-TYS 14 NR Across Median 4.0 Across treatment Across both
study treatment | (range 1.0 to | arms: arms, mean
groups 6.0) IFN-beta-1b: 34.1%
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Fingolimod 30 NR 213 Median 4.0 IFN-beta-1a (SD): 16.3
(0.87) (range 1.0 to | (subcutaneous):
6.0) 13.6% (6.36)
IFN-beta-1a months
(intramuscular):
18.2%
GA: 34.1%
Sempere Cohort | NR Natalizumab-TYS | 9 10.4 (NR) 1.67 2.67 (1.56) NR 12t0 15
20139 study (0.71) months
Fingolimod 8 11.1(NR) | 0.13 2.88 (1.87) Natalizumab-TYS: 410 12
(0.35) 100% months
Spelman Cohort | 21 relapse Natalizumab-TYS | 869 Median 6.8 | 1.6 (0.7) Median: 3 Betaferon, Mean (SD):
20159%2 study in the past (IQR: 3.4 (IQR: 2 to 4) | Betaseron, Rebif, 1.95 (1.23)
12 months to 12.0) Avonex, Copaxone, | years
or Extavia: 100%
IFN-beta/GA 869 Median: 1.6 (0.9) Median: 3 Betaferon, Mean (SD):
(BRACE) 6.2 (IQR: (IQR: 2 to 4) | Betaseron, Rebif, 2.24 (2.47)
3.0to Avonex, Copaxone, | years
11.6) or Extavia: 100%
Spelman Cohort | 21 relapse Natalizumab-TYS | 897 Median 7.7 | 1.5(0.7) Median: 2.5 | IFN-based Mean (SD):
2022% study in the past (IQR 3.6 to (IQR: 1.5t0 | therapies, GA, 2.56 (1.71)
year before 12.7) 4.0) dimethyl fumarate, years
switching or teriflunomide
treatment Betaferon: 10.5%
Rebif: 31.9%
Avonex: 20%
Copaxone: 25.1%
Extavia: 10.5%
Aubagio: 0.3%
Tefidera: 1.8%
Fingolimod 897 Median 7.8 | 1.5(0.7) Median: 2.5 | IFN-based Mean (SD):
(IQR: 3.8 (IQR: 1.5t0 | therapies, GA, 2.05(1.27)
to 13.9) 4.0) dimethyl fumarate, years
or teriflunomide
Betaferon: 9.8%
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Rebif: 34.6%
Avonex: 18.1%
Copaxone: 24.4%
Extavia: 9.8%
Aubagio: 1.1%
Tefidera: 2.2%
Switch to another 897 Median 7.7 | 1.5(0.7) Median 2.5 IFN-based Mean (SD):
first-line therapy (IQR: 3.5 (IQR: 1.5t0 | therapies, GA, 1.99 (1.52)
(IFN-based to 12.6) 4.0) dimethyl fumarate, years
therapies, GA, or teriflunomide
dimethyl fumarate, Betaferon: 8.5%
and teriflunomide) Rebif: 35.9%
Avonex: 29%
Copaxone: 15.8%
Extavia: 8.5%
Aubagio: 1%
Tefidera: 1.2%
Wiebenga Cohort | 21 relapse Natalizumab-TYS | 22 8.3 (6.2) NR Median 3.0 IFN-beta or GA 12 months
2016 study (range 1.5 to
6.5)
IFN-beta or GA 17 9.1 (5.2) NR Median: 2.5 | IFN-beta or GA 12 months
(range1.0 to
6.5)
Belachew Case 21 relapse Natalizumab-TYS | 45 Median 7.0 | 1.87 3.5(1.3) GA in the previous 44 weeks
201195 series in the past (range 1to | (0.73) year: 27%
year 24) IFN-beta in the
previous year: 73%
Butzkueven Case NR Natalizumab-TYS | 2,897 | Median 7.8 | 2.0 (1.0) 3.5(1.6) NR Median 3.3
2020% series (range 0 to (range 0 to
48) 11.6) years
Calabrese Case NR Natalizumab-TYS | 39 NR NR Median 2.0 Treatment preceding | Mean (SD):
2017% series (range 1.0 to | natalizumab-TYS: 28.3 (5.3)
3.5) IFN-betata: 46.2% months
IFN-beta1b: 12.8%
GA: 28.2%
Fingolimod: 15.4%
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Immunosuppressive
therapy
(cyclophosphamide):
17.9%
Fernandez- Case NR Natalizumab-TYS 30 Median 9 Median 2 Median 3to | NR NR
Megia 201197 | series (range 14 (range 1 3.5 (range 1
to 41) to >3) to >5)
Fragoso Case NR Natalizumab-TYS 103 NR NR NR IFN-beta or GA: NR
2013% series 100%
Magraner Case 22 relapses | Natalizumab-TYS 18 7.2 (5.7) 2.0(1.1) 3.1 (0.9) IFN-beta (Rebif, 18 months
2012% series in the past Avonex or
year or 21 Betaferon): 50%
relapse with Rebif +
MRI scan Azathioprine: 5.6%
identifying Rebif +
lesions methylprednisolone:
5.6%
Betaferon +
methylprednisolone:
5.6%
GA (Copaxone):
16.7%
Mitoxantrone: 1
5.6%
Fingolimod: 0%
Daclizumab: 11.1%
Oliveira Case 21 relapse Natalizumab-TYS | 75 11.84 245 415 (1.72) IFN and GA: 66.7% | 12 months
2015100 series (7.39) (1.86) IFN or GA: 30.7%
Neither: 2.7%
Oturai Case 22 relapses | Natalizumab-TYS | 175 Median 8 2.71 (95% | Median 4.0 DMT (no further Median
2009101 series or sustained (range0to | Cl: 2.46to | (range 0 to information) (range) 10.0
increase of 36) 2.97) 7.5) (3.0-21.5)
2 EDSS months
points on
DMT
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Popova Case 21 relapse Natalizumab-TYS | 69 NR 1.81 (NR) | 3.73 (1.12) Colpaxone: 24.2% 12 months
2014102 series Betaferon: 20.0%

Refib: 12.6%

Refib-22: 3.1%

Ronbetal: 11.6%

Extavia: 9.5%

Avonex: 6.3%

Genfaxon: 6.3%

No DMTs: 6.3%
Putzki Case =1 relapse Natalizumab-TYS | 31 7.83(4.58) | 2.1 (1.4) 3.4(1.1) IFN-beta: 74.2% 12 months
2009103 series GA: 25.8%
Rinaldi Case NR Natalizumab-TYS | 35 9.1 (6.8) 2.2(1.0) 3.2(1.1) IFN-beta and/or GA: | 12 months
2011104 series 100%

Abbreviations: DMT, disease-modifying therapy, EDSS, Expanded Disability Status Scale; GA, glatiramer acetate; IFN, interferon; MRI, magnetic resonance imaging; NA, not

applicable; Natalizumab-TYS, natalizumab (Tysabri®); NR, not reported; SD, standard deviation

Source: Chappell et al. (draft manuscript)*
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Appendix E: Subgroup analysis

Not applicable.
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Appendix F: Adverse reactions

Not applicable.
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Appendix G: Published cost-effectiveness studies

Not applicable.
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Appendix H: Health-related quality-of-life studies

Not applicable.
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Appendix I: Costs and healthcare resource use identification,
measurement and valuation

Not applicable.

Company evidence submission for multiple sclerosis (relapsing remitting, highly active) —
natalizumab and Tyruko (natalizumab biosimilar) (after disease modifying therapy) [ID6369]

© Biogen (2024). All rights reserved. Page 87 of 89



Appendix J: Clinical outcomes and disaggregated results from the
model

Not applicable.
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Appendix K: Price details of treatments included in the submission

Not applicable.
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Abbreviations

Abbreviation

Definition

ABN Association of British Neurologists

BMI Body mass index

BNF British National Formulary

DMT Disease modifying therapy

Cl Credible interval

ECTRIMS European Committee for Treatment and Research in Multiple
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EID Extended interval dosing
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Executive Summary

e There is clear patient and clinical value in expanding the National Institute for Health and
Care Excellence (NICE) recommendation for natalizumab to include treatment of the
‘highly active’ relapsing remitting multiple sclerosis (HA RRMS) population and hence
allow use of natalizumab in its full licensed population.

e The use of natalizumab across its full licensed indications is supported by clinical guideline
recommendations from the Association of British Neurologists (ABN) and European
Committee for Treatment and Research in Multiple Sclerosis (ECTRIMS), as well as real-
world evidence.! 2

o As a ‘high-efficacy’ disease-modifying therapy (DMT), the most relevant comparators to
natalizumab represent the other high efficacy DMTs that are used in United Kingdom (UK)
clinical practice: ocrelizumab and ofatumumab. A published systematic literature review
and network meta-analysis (NMA) supports comparable efficacy of natalizumab and these
comparators.® Although this NMA was conducted in the whole RRMS population and not
restricted to HA RRMS patients only, there is precedent from the NICE appraisal of
ofatumumab for considering whole trial evidence generalisable to HA RRMS when
assessing comparative effectiveness.*

e Biosimilar natalizumab (Tyruko) has demonstrated bioequivalence with the originator
natalizumab (Tysabri).> Expanding the NICE recommendation for natalizumab to
encompass its full licensed population will not only provide an important additional clinical
option for healthcare professionals and patients, but it will also enable use of a DMT for
which there is a biosimilar option available, supporting the National Health Service’s (NHS)
medicines optimisation goals and helping to drive cost savings.®® Prices in markets where
biologic and biosimilars compete — as here — are dynamic, mediated through competitive
tenders, and tend to fall over time for the biosimilar and originator. This contrasts with new,
on-patent medicines for which pricing is usually stable for the period of exclusivity.!
Biosimilar competition is important for creating the environment for these beneficial pricing
dynamics.

e A simple cost comparison based on drug acquisition and administration costs finds the
modelled treatments (biosimilar natalizumab intravenous [IV; Tyruko], originator
natalizumab IV [Tysabri], originator natalizumab subcutaneous [SC; Tysabri], ofatumumab
and ocrelizumab) to be associated with similar costs over a 3 year time horizon when
considered at list price. The potential for extended interval dosing (EID) with IV
natalizumab reduces the costs associated with originator natalizumab (Tysabri) and
biosimilar natalizumab (Tyruko).

1 Unless price changes are triggered by other factors, for example by entry of the medicine into a new
indication at which a different price is required for cost-effectiveness
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Company Submission

A.1 Health condition

Multiple sclerosis (MS) is a complex and fundamentally unpredictable condition. RRMS is
characterised by defined episodes of new or increasing neurologic symptoms (relapses),
followed by periods of partial or complete recovery (remission), where symptoms may either
disappear entirely or some symptoms persist long term.® The symptoms experienced by
individuals with RRMS vary from patient to patient, and symptoms can affect any part of the
body. Common symptoms may include, for example: difficulty walking, numbness or tingling
in the face, arms or legs, problems with vision, fatigue, vertigo and dizziness, cognitive and
emotional changes, depression, pain and itching, weakness, bladder and bowel dysfunction,
sexual dysfunction, and spasticity, including muscle stiffness and involuntary contractions.°
MS is a progressive disease, meaning that over time the disease worsens and the flare-ups
can become more frequent and more debilitating, ultimately leading to a higher burden of
disability. In more progressed stages of the disease this can pose a considerable health
burden on the patient and also lead to the need for significant support from carers, such as
family members.

Given the complex nature of the condition, the choice of treatment is highly dependent on
each patient and their individual circumstances. Sandoz therefore welcomes this appraisal to
consider the extension of the NICE recommendation for natalizumab to include the HA
RRMS population in order to make this treatment option available to patients.

Sandoz understands that any NICE recommendation would need to be within the licensed
indication of natalizumab. Hence, a focus of this appraisal on the HA RRMS subgroup is
appropriate as it is consistent with the part of natalizumab’s licence wording that is not
currently recommended by NICE. However, it is important that the assessment takes into
account the context surrounding the definition of “highly active” in RRMS as this has
important implications for the evidence that should be used to inform the appraisal.

In clinical practice, different forms of MS are often not clearly defined and are instead
considered to be part of a wider disease spectrum. As such, ‘highly active’ disease is not
constrained by a strict definition in clinical practice. This can be seen by the fact that varying
definitions of the ‘highly active’ subgroup have been used across the marketing authorisation
wording and NICE appraisals of DMTs. For example, previous appraisals in this indication
have utilised varied criteria relating to previous relapses and lesions on magnetic resonance
imaging (MRI). In clinical practice, Sandoz understands the preference among clinicians is to
maintain a broad definition of highly active disease, enabling clinician discretion to determine
whether a patient classifies as ‘highly active’ or ‘active’. This is reflected in the discussion at
Committee meetings of prior NICE appraisals in MS. This is important to note because it
demonstrates that the highly active subgroup of RRMS is a variably defined subgroup based
on historical licensing considerations specific to each DMT. These considerations aimed to
consider unmet need and appropriate populations for balancing benefit and risk of the
specific new DMT being licensed, and also in relation to available clinical trial data
supporting the regulatory application.* HA RRMS does not represent a clearly defined
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patient subpopulation in practice and does not represent a clinical subgroup for which there
is clear evidence for differential treatment effect compared to the full RRMS population.

It is important that during this multiple technology appraisal the HA RRMS subgroup is
viewed through this lens as this has important implications for how available evidence is
considered. Reflecting the origins and nature of the HA RRMS subgroup, many of the DMTs
that are licensed and reimbursed in RRMS do not possess robust evidence in the specific
subgroup of patients with HA RRMS. This is highlighted by the NICE appraisal of
ofatumumab for RRMS (TA699), in which the Evidence Review Group highlighted a paucity
of comparative effectiveness data for the highly active subgroup and therefore agreed with
the manufacturer’s approach to utilise the full trial data to inform the NMA used to assess
relative treatment effects for this subgroup.*

In this context, Sandoz strongly advocates that the clinical case for expanding natalizumab
use into the full licensed population should not be based solely on consideration of subgroup
data specific to the HA RRMS population. A lack of robust subgroup-specific data for the
highly active subgroup has not precluded a positive recommendation for other DMTs in the
whole RRMS population (and therefore by definition also the highly active subgroup within
that), with precedent for assuming that whole trial evidence provides an estimation of
treatment effect in the highly active subgroup. It is because of the licence wording that the
decision problem for this appraisal needs to focus on the HA RRMS subgroup as defined in
the natalizumab licence. It is important that the evidence assessment takes into account the
above context, otherwise there is a risk that natalizumab is held to a different standard of
evidence demonstration than has been applied for other DMTs. Furthermore, an assessment
of comparative effectiveness based on highly active subgroup-specific data will be naturally
limited by data availability to inform robust comparison.

A.2 Clinical pathway of care
The role of DMTs, including natalizumab

DMTs are a vital part of the MS treatment paradigm, representing the mainstay of treatment
for patients with RRMS. Whilst there are a number of DMTs licensed and reimbursed for the
treatment of HA RRMS, these have varying levels of efficacy and side-effects and
consequently different benefit-risk profiles. As such, the choice of treatment is highly
dependent on each patient and their individual circumstances, and different DMTs would be
best suited to different contexts. Availability of a range of DMTs is therefore important in
providing clinicians and their patients with the ability to tailor treatment choice, whilst taking
into account patient characteristics and the balance of benefit and risk that is suitable for the
patient.

Natalizumab is a monoclonal antibody DMT classed as a drug of ‘high efficacy’ as per ABN
guidelines, corresponding to an average relapse reduction substantially more than 50%.*
Natalizumab would therefore be used in patients for whom a high-efficacy biologic treatment
is considered the most appropriate treatment approach on the balance of benefit and risk in
the context of the patient need. This is reflected in ABN guidelines, which state that
“alemtuzumab and natalizumab are appropriate where individuals and their multiple sclerosis
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specialist neurologists are most concerned to achieve high efficacy, despite the more
complex safety profile compared to Category 1 drugs”.!

Currently, natalizumab is not available as an option for patients with HA RRMS in England
due to the restricted NICE guidance from TA127. This leaves this patient group with a more
restricted set of treatment options, and particularly with regard to options for treatment with a
high efficacy. This represents an important unmet need; a consensus statement published in
2022 highlights the clinical importance to patients of timely access to high-efficacy DMTs.12
13 Furthermore, the reason that the HA RRMS subgroup was explicitly defined in the
natalizumab marketing authorisation was because this was identified as a group of
particularly high unmet medical need and for which natalizumab would represent a viable
treatment option taking into account its benefit-risk profile.t

In contrast to this NICE recommendation, natalizumab is recommended by the ABN for
treatment in its full licensed population, including both HA RRMS and rapidly evolving severe
RRMS. ABN categorise DMTs based on efficacy, with Category 1 defined as moderate
efficacy and Category 2 drugs, including natalizumab, defined as high efficacy. Category 1
treatments are recommended for the first-line treatment of RRMS, and Category 2
treatments are recommended in patients with ‘more active’ RRMS, in which the frequency of
MRI activity and/or clinical relapse is still high after either Category 1 or no treatment.* The
ECTRIMS guidelines also reflect this, recommending more efficacious treatments such as
natalizumab in cases where patients previously treated with moderate DMTs continue to
show further disease activity.? Therefore, leading MS guideline organisations at the UK and
European level both recognise the clinical value of natalizumab in its full licensed population,
including HA RRMS.

Since the original NICE appraisal of natalizumab, there have been real-world studies
demonstrating the efficacy of natalizumab, including in the HA RRMS group. Studies also
support that early (within 2 years from disease onset) use of high efficacy DMTs, including
natalizumab, results in improved long-term outcomes for people with MS. This further
supports the need to make a high-efficacy DMT, such as natalizumab, available so that
patients can realise the benefits that early treatment with higher efficacy biologics can
provide. In addition, Sandoz is able to point to a number of patient case studies that are
illustrative of the types of patients that are currently denied access to natalizumab, either due
to the NHS England algorithm or because of variations in interpretation of the criteria, but
whom we feel have evidence-based reasons to benefit from this treatment. Sandoz has
previously articulated these evidence sources and case studies in a proposal document to
NHS England, which is attached as a supplement to this submission.*

In summary, there is a clear clinical rationale for natalizumab to be available to patients with
HA RRMS and this would be important in addressing a need for more high-efficacy DMT
options for these patients. The clinical value that natalizumab can provide for patients with
HA RRMS in the UK was highlighted during the COVID-19 pandemic. During this period,
NHS England took the decision to expand use of natalizumab to include all patients within its
licence.'® This was likely due to the favourable profile of natalizumab in comparison to anti-
CD20 antibodies, including other high-efficacy drugs ofatumumab and ocrelizumab, with
regard to immunosuppression. As a result of this decision, a 46.9% increase in initiation of
natalizumab was seen in 2020 relative to 2019, supporting a clear clinical role for
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natalizumab within its broader licensed population i.e. beyond the original, optimised NICE
guidance.®

Relevant comparators to natalizumab

Alternative licensed high-efficacy biologic treatments other than natalizumab are
ocrelizumab, ofatumumab and alemtuzumab. Ocrelizumab and ofatumumab were licensed
after the 2015 ABN guidelines were published and therefore are not included in the ‘high
efficacy’ classification in these guidelines. However, these two therapies are generally
considered to be ‘high efficacy’ alongside natalizumab and alemtuzumab. This is consistent
with the MS Decision Aid published by the MS Trust, which categorises DMTs into
‘moderately effective’, ‘more effective’ and ‘highly effective’ based on broad categories
recommended in guidelines from the ABN: natalizumab, ocrelizumab and ofatumumab (as
well as alemtuzumab) are the only DMTs categorised as ‘highly effective’.

Whilst alemtuzumab is classed as a high-efficacy/highly effective DMT alongside
natalizumab, alemtuzumab is associated with a specific and complex safety profile that has
restricted its use in UK clinical practice, and Sandoz understands that alemtuzumab has

limited usage in practice as a treatment option among patients with ‘highly active’ RRMS.*"
18

As such, ofatumumab and ocrelizumab represent the most relevant comparators to
natalizumab for patients with highly active disease after at least one DMT, as these are the
other treatment options that are available for contexts where the patient requires a high
efficacy DMT.

Biosimilar natalizumab —the role of biosimilars in the NHS

Biological medicines are currently the largest cost and cost growth areas in the NHS
medicines budget;® as such, “using best value biologic medicines in line with NHS England
commissioning recommendations" is one of NHS England’s sixteen national medicines
optimisation opportunities for the NHS in 2023/2024.° Biosimilar natalizumab offers an
opportunity to support the potential identified by the NHS to deliver savings of up to £300m
each year through use of biosimilars, enabling more patients to have access to other life-
saving and life-enhancing treatments.® Reports from the NHS Long-Term Plan have
demonstrated the value that driving uptake of biosimilars can provide in terms of cost-
savings and opportunities for reinvestment.” A further report on the impact of biosimilar
competition in Europe in 2023 notes that biosimilar uptake is a key contributor to savings
and provides uptake metrics (Exhibit 8 in the report) that indicate high uptake of a number of
biosimilars in the UK, supporting the value that biosimilars in general are offering to the UK
healthcare system.*®

Therefore, expanding the NICE recommendation for natalizumab to encompass its full
licensed population will not only provide an important additional clinical option for healthcare
professionals and patients, as outlined above, but it will also enable use of a DMT for which
there is a biosimilar option available, supporting the NHS’ medicines optimisation goals and
helping to drive cost savings.
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A3 Equality considerations
Not applicable.
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A4 The technology

Table 1: Technology being evaluated

UK approved name and Biosimilar natalizumab (Tyruko)
brand name
Mechanism of action Natalizumab is a humanised monoclonal antibody that binds to the a4-subunit of a431 (also known as very late

antigen-4 or VLA-4) and a4(37 integrins, which are adhesion molecules expressed on the surface of all leucocytes
except neutrophils. Binding to integrins inhibits the a4-mediated adhesion of leukocytes to their receptor(s).
Disruption of these molecular interactions prevents transmigration of leukocytes across the endothelium into
inflamed parenchymal tissue. This blocking of leukocyte migration from the blood vessels to the central nervous
system prevents them from exerting pro-inflammatory responses thereby reducing inflammation.

Marketing authorisation/CE | Tyruko holds a marketing authorisation with the Medicines and Healthcare Products Regulatory Agency (MHRA)
mark status and the European Medicines Agency (EMA)

Indications and any Tyruko is indicated in the same populations as the originator natalizumab (Tysabri).

restriction(s) as described
in the summary of product | Tyruko is indicated as a single disease modifying therapy (DMT) in adults with highly active relapsing-remitting

characteristics multiple sclerosis (HA RRMS) for the following patient groups:
e Patients with highly active disease despite a full and adequate course of treatment with at least one DMT, or

e Patients with rapidly evolving severe RRMS defined by 2 or more disabling relapses in one year, and with 1
or more Gadolinium enhancing lesions on brain Magnetic Resonance Imaging (MRI) or a significant
increase in T2 lesion load as compared to a previous recent MRI.

The population relevant to this NICE appraisal is the former, relating to patients with highly active disease.
Natalizumab (and therefore biosimilar natalizumab) is already recommended by NICE in the population of patients
with rapidly evolving severe RRMS.
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Method of administration
and dosage

Biosimilar natalizumab (Tyruko) is administered by intravenous infusion at a dose of 300 mg once every 4 weeks.

Additional tests or
investigations

No additional tests or investigations are required to determine that a patient meets the criteria for highly active
disease as per the marketing authorisation. As noted in our submission, in clinical practice different forms of MS
are often not clearly defined and are instead considered to be part of a wider disease spectrum. As such,
‘highly active’ disease is not constrained by a strict definition in clinical practice. However, clinicians make the
judgement as to when natalizumab can be used within the terms of its marketing authorisation (i.e. when
natalizumab is appropriate for the level of disease activity and the patient has previously received a full and
adequate course of a prior DMT) — there is no specific diagnostic test or investigation required to determine
eligibility for highly active disease as per the marketing authorisation.

List price and average cost
of a course of treatment

The list price of biosimilar natalizumab (Tyruko) is £1,017.00 per 300 mg vial.

Patient access scheme (if
applicable)

Biosimilar natalizumab (Tyruko) has a confidential commercial price as a result of a competitive tendering process.
The current confidential price of biosimilar natalizumab (Tyruko) is £j il per 300 mg vial. This corresponds to
a [l discount on the current list price of Tysabri.

It should be noted that in markets where biosimilars and originator biologics compete — as is the case here — prices
are dynamic and mediated through competitive tenders, and tend to fall over time. For example, Sandoz observes
that the prevailing prices for adalimumab, etanercept and infliximab are lower in 2024 than they were when
TA715 was published in 2021.2° The adapted MTA methodology applied to this appraisal and TA715 uses
framework tender prices, which are inherently dynamic. Although Sandoz can neither commit to future
discounts for biosimilar natalizumab (Tyruko) nor predict the pricing strategy of originator natalizumab
(Tysabri), past experience demonstrates that there is potential for higher discounts over a much shorter time
frame than the price reductions that tend to be seen for the new medicines that NICE typically assesses
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Intravenously-administered versus subcutaneously-administered formulations
of natalizumab

As noted in the final scope for this appraisal, originator natalizumab (Tysabri®) has a
marketing authorisation for IV and SC administration, whereas biosimilar natalizumab
(Tyruko®) has a licence for IV administration only.

In UK clinical practice, patients and clinicians value choice in route of natalizumab
administration, with different advantages associated with each formulation. Sandoz
emphasises that, while patients may be switched from one formulation onto the other after
careful consideration based on a clear rationale, subcutaneously administered and
intravenously administered natalizumab should not be considered as interchangeable and it
is important to note the factors that support the benefit of availability of the 1V formulation of
natalizumab for patients with HA RRMS.

e The volume and quality of evidence for the efficacy of the IV formulation is significantly
greater than that for the SC formulation. The SC formulation of natalizumab was granted
marketing authorisation by the European Medicines Agency (EMA) in April 2021 on the
basis of two studies (DELIVER and REFINE).?"® DELIVER was a study in patients who
were naive to prior natalizumab IV but had a primary objective to compare
pharmacokinetics and pharmacodynamics and was not powered to detect changes in
efficacy outcomes across groups.?? For REFINE, the study included patients who had
been previously treated with natalizumab IV for at least 12 months (i.e. does not provide
evidence for patients who initiate natalizumab SC as their first experience of
natalizumab) and the EMA noted that the exploratory nature of the study meant that no
formal efficacy comparisons were made.?> 2 Therefore, to date, the vast majority of high-
quality evidence for the efficacy and safety of natalizumab continues to be for the IV
formulation.?*2% Published and ongoing studies for SC natalizumab are frequently limited
by their small sample sizes among natalizumab SC arms and focus on pharmacokinetic
and pharmacodynamic primary outcomes.?’*° Furthermore, it should be noted that in the
United States the Food and Drug Administration (FDA) were unable to approve the filing
for the SC formulation of originator natalizumab (Tysabri).3!

e As noted in the EMA’s assessment report for the SC formulation of natalizumab, there is
evidence that mean natalizumab trough levels are “slightly, but consistently reduced” with
the SC administration compared with 1V administration.®? Findings from the NEXT trial
demonstrate that natalizumab trough drug levels are on average 55% lower for SC
administration than IV administration.® In the study, only 15 participants were switched to
SC administration, and of these three required a shorter treatment interval compared to
their previous IV regimen, as trough levels on SC fell below 2ug/mL. Therefore, it was
indicated that patients with low trough levels of natalizumab during IV dosing, those on
extended intervals or those with high body mass index (BMI) may experience
subtherapeutic natalizumab concentrations when switched to SC, which has the potential
to lead to rebound disease activity.** A study published in 2024 comparing single serum
trough concentrations between four-weekly SC and IV administration in matched cohorts
also found lower trough concentrations with SC (n=25) compared with 1V administration
(n=25), although concentrations remained largely within the therapeutic range.** In an
exploratory analysis in a group of 11 patients receiving six-weekly EID with natalizumab

Summary of company evidence submission template for biosimilar natalizumab (Tyruko)
© Sandoz (2024). All rights reserved 12 of 34



SC, the median trough concentration was even lower, potentially limiting EID as an option
with SC natalizumab.?* As for the REFINE study, it should be noted that the evidence
provided by these two studies is only in patients who have previously received natalizumab
infusions and not in patients newly initiating on natalizumab SC.

o A key differentiation of IV natalizumab compared to SC natalizumab is the ability to have
EID with IV natalizumab. EID lowers drug exposure as the dosing interval is extended to
an average of six weeks rather than four weeks; this may help to mitigate the risk of
natalizumab-associated adverse events. For example, the EMA marketing authorisation
for Tyruko notes that in anti-JCV antibody positive patients (the presence of which
represents a risk factor for progressive multifocal leukoencephalopathy [PML]), EID is
suggested to be associated with a lower risk of PML compared to the standard four-
weekly dosing. The NOVA study provided a prospective, randomised controlled study of
patients who switched to IV dosing every six weeks after at least one year of IV
treatment every four weeks compared to those who remained on IV treatment every four
weeks, and found similar results in terms of clinical efficacy on a number of outcomes
related to development of new lesions, annualized relapse rate and EDSS worsening.® A
growing further body of evidence demonstrates that patients with RRMS can be switched
from treatment with IV natalizumab every four weeks to every six weeks, without any
meaningful efficacy loss.>*8 In contrast, the Summary of Product Characteristics
(SmPC) for natalizumab SC states that “no clinical data are available on either the safety
or efficacy of this extended interval dosing with the subcutaneous route of
administration”.?! Indeed, the considerations regarding trough levels with the SC
formulation may mean that EID with SC natalizumab would be less feasible due to the
risk of reaching subtherapeutic natalizumab concentrations between doses (as per the
earlier discussion). In summary, the potential for EID with SC natalizumab remains to be
supported to the degree that has been done for IV natalizumab.

e Anecdotally, Sandoz understands that, for some patients, the community aspect of
receiving treatment via IV administration, involving time spent in hospital alongside
others facing similar challenges, presents an added advantage.

A5 Decision problem and NICE reference case

The submission focuses on part of the technology’s marketing authorisation relating to
patients with HA RRMS that meets the criterion of “highly active disease despite a full and
adequate course of treatment with at least one disease modifying therapy (DMT)”. The focus
of the submission is narrower than the marketing authorisation because this represents the
part of the marketing authorisation in which NICE does not currently already recommend
natalizumab.

The company submission differs from the final NICE scope and the NICE reference case in
the areas detailed in Table 2 below.
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Table 2: The decision problem

Final scope issued by
NICE/reference case

Decision problem addressed in
the company submission

Rationale if different from the final
NICE scope

Population

Adults with highly active relapsing
remitting multiple sclerosis despite a
full and adequate course of treatment
with at least one disease modifying
therapy

Adults with highly active relapsing
remitting multiple sclerosis despite a
full and adequate course of
treatment with at least one disease
modifying therapy

N/A

Intervention

e Natalizumab (Tysabri)

e Natalizumab biosimilar (Tyruko)

Biosimilar natalizumab (Tyruko)

Sandoz is the manufacturer of
biosimilar natalizumab (Tyruko) so this
is the intervention of focus for the
Sandoz company submission.

Comparator(s)

Standard care without natalizumab or
natalizumab biosimilar, including but
not limited to:

e For people with disease activity
after 1 disease modifying therapy
(DMT):

o glatiramer acetate
o interferon beta 1a
o interferon beta 1b
o alemtuzumab

o cladribine tablets

o fingolimod

e Originator natalizumab (Tysabri)
e Ofatumumab

e Ocrelizumab

Please see preceding discussion in
Section A.2 . The comparators included
in this submission are the originator
version of natalizumab (Tysabri) as well
as the other ‘high efficacy’ biologics
that are used in UK clinical practice as
these represent the most relevant
treatments that might be considered for
treating a patient alternatively to
biosimilar natalizumab (Tyruko).
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o ocrelizumab (if
alemtuzumab
contraindicated or
otherwise unsuitable)

o ofatumumab
o ponesimod

o autologous haematopoietic
stem cell transplantation

Outcomes

The outcome measures to be
considered include:

e relapse rate

e severity of relapse

o disability (for example, expanded
disability status scale [EDSS])

e (disease progression

e symptoms of multiple sclerosis
(such as fatigue, cognition, and
visual disturbance)

o freedom of disease activity (for
example lesions on MRI scans)

e mortality
e adverse effects of treatment

e health-related quality of life

In contrast to new medicines, where
extensive clinical data is essential
for approval, biosimilars are
developed and approved based on
the principle of totality of evidence.
This principle is based on analytical
and functional comparison of the
reference biologic and a biosimilar
and the similarity is then verified in a
smaller clinical study.

Biosimilar natalizumab (Tyruko) has
demonstrated equivalence to the
originator natalizumab (Tysabri),
leading to granting of the marketing
authorisation.

As such, clinical outcomes for
biosimilar natalizumab are not
presented in this submission — the
clinical outcomes can be assumed

See explanation in the preceding
column.
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equivalent to those of originator
natalizumab (Tysabri). A short
summary of the ANTELOPE study
that demonstrated that biosimilar
natalizumab matched originator
natalizumab in terms of efficacy,
safety and immunogenicity is
provided in Section A.6 and A.7 .

Economic
analysis

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

Cost comparison analysis based on
drug acquisition and administration
costs

The economic analysis presented in
this submission is a simplified analysis
consisting of a cost comparison. This is
on the basis of equivalent efficacy
between biosimilar natalizumab
(Tyruko) and originator natalizumab
(Tysabri) and an assumption of
comparable efficacy of natalizumab
with ofatumumab and ocrelizumab.
Sandoz considers this represents a
proportionate approach to the
economic analysis given the scope of
the appraisal and Sandoz’s position as
a biosimilar manufacturer.

outcomes

patients or, when relevant, carers

Subgroups to be | None None N/A
considered
Perspective for All direct health effects, whether for None Cost comparison analysis is based on

costs only
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Perspective for
costs

NHS and personal social services

NHS and personal social services

N/A

preference data
for valuation of
changes in

population

Time horizon Long enough to reflect all important 3 years Time horizon selected to reflect the
differences in costs or outcomes assumed average treatment duration in
between the technologies being order to capture the total costs over the
compared period of use of the modelled therapies.

The reported average (median)
treatment duration with natalizumab
was 3.3 years in a long-term real-world
observational study.?®

Synthesis of Based on systematic review N/A QALYs are not relevant to the cost

evidence on comparison analysis

health effects

Measuring and Health effects should be expressed in | N/A QALYs are not relevant to the cost

valuing health QALYs. The EQ-5D is the preferred comparison analysis

effects measure of health-related quality of
life in adults

Source of data for | Reported directly by patients or N/A QALYs are not relevant to the cost

measurement of carers, or both comparison analysis

health-related

quality of life

Source of Representative sample of the UK N/A QALYSs are not relevant to the cost

comparison analysis
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health-related
quality of life

Equity
considerations

An additional QALY has the same
weight regardless of the other
characteristics of the individuals
receiving the health benefit, expect in
specific circumstances

N/A

QALYs are not relevant to the cost
comparison analysis

and health effects (currently 3.5%)

Evidence on Costs should relate to NHS and PSS | Costs sourced from sources N/A
resource use and | resources and should be valued reflecting prices relevant to the NHS
costs using the prices relevant to the NHS | and PSS (British National Formulary,
and PSS NHS Reference Costs, Unit Costs of
Health and Social Care)
Discounting The same annual rate for both costs | 3.5% for costs N/A
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A.6 Clinical effectiveness evidence

In contrast to new medicines, where extensive clinical data is essential for approval,
biosimilars are developed and approved based on the principle of totality of evidence. This
principle is based on analytical and functional comparison of the reference biologic and a
biosimilar and the similarity is then verified in a smaller clinical study.

The ANTELOPE trial was a Phase 3 randomised study conducted to evaluate the efficacy,
safety and immunogenicity of biosimilar natalizumab compared to reference natalizumab in
patients with RRMS. A total of 264 participants were treated intravenously with either
biosimilar natalizumab (n=131) or reference natalizumab (n=133) for a total of 44 weeks,
with 30 patients receiving reference natalizumab switched to the biosimilar at week 24.

A7 Key results of the clinical effectiveness evidence

The endpoints of the trial assessed the cumulative number of new active lesions on MRI
imaging as well as other MRI parameters, Expanded Disability Status Scale (EDSS) score,
and annualised relapse rate. The results indicated a mean difference in new lesions over 24
weeks between the two treatment arms of 0.17. As the 90% and 95% confidence intervals
around this point estimate were within the prespecified upper and lower margins based on
the equivalence design of the study, the primary endpoint of the study was met and
equivalent efficacy was supported. Furthermore, there were no reported significant
differences in secondary endpoints, safety or immunogenicity. The study concluded that the
biosimilar natalizumab matched reference natalizumab in terms of efficacy, safety and
immunogenicity.?®

A8 Evidence synthesis

As noted in Section A.2 , the most relevant comparators for biosimilar natalizumab (Tyruko)
are originator natalizumab (Tysabri), ofatumumab and ocrelizumab.

The comparable efficacy of natalizumab, ocrelizumab and ofatumumab is supported by a
comprehensive systematic literature review and NMA of DMTs in relapsing multiple
sclerosis, published in 2023.2 This study demonstrated comparable efficacy of natalizumab,
ocrelizumab and ofatumumab on outcomes of annualised relapse rate and six month
confirmed disability progression (Table 3). This NMA was based on the full trial populations
rather than subgroup data for the highly active subgroup specifically; however, as noted in
Section A.1 Sandoz consider this to be an appropriate framework for considering the relative
efficacy of DMTs in this appraisal.

Table 3: Outcomes of published network meta-analysis supporting comparable efficacy

Natalizumab Ofatumumab Ocrelizumab

Annualised relapse
rate (median rate ratio
with 95% CI) versus
placebo

0.32 (0.23, 0.42) 0.30 (0.22, 0.41) 0.34 (0.25, 0.45)

Predefined 6-month
confirmed disability 0.46 (0.30, 0.68) 0.53 (0.33, 0.87) 0.46 (0.25, 0.90)

progression (median
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hazard ratio with 95%
Cl) versus placebo

EDSS-aligned 6-
month confirmed
disability progression
(median hazard ratio
with 95% CI) versus
placebo

0.46 (0.31, 0.69) 0.48 (0.29, 0.79) 0.48 (0.27, 0.89)

Abbreviations: Cl, credible interval; EDSS, Expanded Disability Status Scale.

Based on the expected comparable effectiveness of natalizumab, ocrelizumab and
ofatumumab in RRMS — and by extension ‘highly active’ RRMS — Sandoz consider that a
cost comparison would represent a proportionate approach to this evaluation and have
provided a simple cost comparison analysis based on drug acquisition and administration
costs within this submission (see Section A.10).

A.9 Key clinical issues

Not applicable.

A.10  Economic analysis: cost comparison

As discussed above, Sandoz considers that an appropriate and proportionate analytic
framework for considering natalizumab in HA RRMS would be a cost comparison model
comparing natalizumab (originator and biosimilar) against the other high-efficacy biologics
that are used in clinical practice for HA RRMS patients: ocrelizumab and ofatumumab.

A cost comparison framework for this comparison is supported by a comprehensive
systematic literature review and NMA of DMTs in relapsing multiple sclerosis published in
2023, which demonstrated comparable efficacy of natalizumab, ocrelizumab and
ofatumumab on outcomes of annualised relapse rate and six month confirmed disability
progression.®

The NICE positive guidance on ocrelizumab and ofatumumab is contingent on the
companies providing these medicines according to simple discount patient access schemes
(PAS). For on-patent molecules, stability in (discounted) pricing tends to be seen over much
of the patent-protected period of the lifecycle of products subject to a NICE appraisal; hence
NICE appraisals appropriately adopt list and (if relevant) PAS prices as the drug acquisition
cost inputs to inform economic modelling. After loss of exclusivity and the introduction of
biosimilar competition, prices become dynamic, mediated through competitive tenders, and
tend to fall over time. For example, Sandoz observes that the prevailing prices for
adalimumab, etanercept and infliximab are lower in 2024 than they were when TA715 was
published in 2021.%° The adapted MTA methodology applied to this appraisal and TA715
uses framework tender prices, which are inherently dynamic. Although Sandoz can neither
commit to future discounts nor predict the pricing strategy of originator natalizumab
(Tysabri), past experience demonstrates that there is potential for higher discounts over a
much shorter time frame than the price reductions that tend to be seen for the new
medicines that NICE typically assesses. Sandoz would urge NICE to consider results of any
economic analyses in the context of biosimilar competition and competitive tendering for the
natalizumab molecule.
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Cost comparison analysis: methods

A cost comparison analysis was conducted to compare total drug acquisition and
administration costs for the following therapies:

e Biosimilar natalizumab (Tyruko)

e Originator natalizumab (Tysabri) — IV formulation
e Originator natalizumab (Tysabri) — SC formulation
e Ofatumumab

e Ocrelizumab

The cost comparison analysis represented a simple analysis that considered drug
acquisition and administration costs only. This was on the basis that, under an assumption of
equal efficacy whereby costs associated with disease progression are not relevant to include
in the comparison, the drug acquisition costs represent the most important sources of
differential cost between treatments. Drug administration costs were included on the basis
that there are different routes of administration and dosing schedules across the included
treatments.

The cost comparison calculated average per patient costs over a time horizon of 3 years.
This was on the basis that average (median) treatment duration with natalizumab was found
to be 3.3 years in a long-term real-world observational study.?®> Applying a longer or shorter
time horizon would not change the direction of the results, only the magnitude of cost
differences between modelled interventions. Key features of the analysis are outlined in
Table 4.

Table 4: Cost comparison analysis features

Time horizon 3 years Based on median (mean not
reported) treatment duration
with natalizumab in the
Tysabri Observational

Program?>
Discount rate 3.5% As per NICE reference case
Perspective NHS and social services As per NICE reference case

Only drug acquisition and
administration costs were
included, as noted above.

Abbreviations: NHS, National Health Service; NICE, National Institute for Health and Care Excellence.

Drug acquisition costs

The drug acquisition costs were sourced from the British National Formulary (BNF) with
dosing regimens based on those in the SmPC of the respective treatments. Drug acquisition
costs were calculated as an annual cost for Year 1 and then an annual cost for each
subsequent year, reflecting that some treatments have a different dosing schedule in the first
year of treatment.

The drug acquisition costs were calculated as per Table 5 to Table 7 below.
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Drug administration costs

The drug administration costs were sourced from the 2022/2023 National Schedule of NHS
Costs, where applicable. For IV administered drugs, the cost code ‘AA30F — Medical care of
patients with multiple sclerosis, with CC score 0-1, day case’ was used, consistent with the
cost code used in NICE TA533 but sourced from the latest iteration of the National Schedule
of Costs (cost of £474 per administration).

For SC ofatumumab, this was assumed to be self-administered by the patient and hence
require no healthcare resource use, with the exception of the requirement for an initial nurse-
led training on self-administration technique. This assumption is consistent with the NICE
appraisal of ofatumumab (TA699). The cost assumption for this nurse-led training session
was not presented in TA699; consistent with another more recent NICE appraisal in MS
(TA706), this training was assumed to require three hours of Band 7 nurse time, sourced
from the latest Unit Costs of Health and Social Care manual (2023) from the Personal Social
Services Research Unit (total cost of 3 hours x £62 per hour = £186).

SC-administered natalizumab cannot be self-injected by the patient as it is not supplied in an
auto-injector and requires administration by a healthcare professional. Therefore, for SC
natalizumab it was assumed that healthcare resource use would be required for each
administration. SC administration is less time-consuming IV infusion and therefore may be
expected to be associated with some cost savings per administration. The cost comparison
analysis therefore tried to take this into account. The NHS Schedule of Costs does not
present another code for medical care of patients with MS that represents a lower use of
resource than that described above for modelling IV administration, i.e. an appropriate code
from the NHS Schedule of Costs that could be used directly to represent a more simple
administration could not be identified. As a simplifying assumption the cost of SC
administration was therefore assumed to be the same as the cost of training a patient to self-
inject that was used for ofatumumab, but this cost was applied at each administration due to
the fact that patients cannot self-inject SC natalizumab and require nurse administration
each time.

The resultant calculated drug administration costs are outlined in Table 8 below.
Extended interval dosing

As described earlier, some patients receiving IV natalizumab (originator or biosimilar) may
use EID, whereby they receive six-weekly administrations of natalizumab rather than the
standard four-weekly dose. Based on clinical opinion sought by Sandoz, in one centre in the
UK approximately 25% of patients received EID dosing, reflecting those who are JCV high
titre positive. Consistent with the summary of the EID in the natalizumab SmPC, clinical
feedback to Sandoz indicated that EID is used after a patient has had 12—-18 months on
standard interval dosing.

EID was modelled for both originator natalizumab (Tysabri) IV and biosimilar natalizumab
(Tyruko) IV. EID was modelled as standard (four-weekly) dosing for the first year, followed
by six-weekly dosing in subsequent years. These EID IV natalizumabs were modelled as
interventions in their own right, in order to transparently calculate the cost of these
approaches as distinct from the standard dosing. In addition, “weighted average”
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natalizumab IV interventions were modelled, based on the assumption that 25% of patients
receive EID and 75% receive standard interval dosing.
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Table 5: Drug acquisition costs — pack details and costs

. o : . Cost per pack
Treatment Concentration Unit (vial) size (m Units per pack
(vial) (mg) perp (from BNF)
Originator natalizumab (Tysabri) - intravenous 20 mg/ml 300 1 £1,130
Originator natalizumab (Tysabri) - subcutaneous 150 mg/ml 150 2 £1,130
Biosimilar natalizumab (Tyruko) 20 mg/ml 300 1 £1,017
Ofatumumab 50 mg/ml 20 1 £1,493
Ocrelizumab 30 mg/ml 300 1 £4,790
Abbreviations: BNF, British National Formulary.
Table 6: Calculated drug acquisition costs —year 1
Treatment Dosing redimen Units per Administrations Units required (first Cost (first
greg administration (first year) year) year)
Originator natalizumab (Tysabri) 300 mg once every 4 1 13 13 £14,690.00
weeks
300 mg once every 4
weeks in Year 1
Originator natalizumab (Tysabri) — EID followed by 300 mg 1 13 13 £14,690.00
once every 6 weeks in
subsequent years
Originator natalizumab (Tysabri) — 300 mg once every 4 5 13 26 £14.690.00
subcutaneous weeks
Biosimilar natalizumab (Tyruko) 300 mg once every 4 1 13 13 £13,221.00
weeks
300 mg once every 4
weeks in Year 1
Biosimilar natalizumab (Tyruko) — EID followed by 300 mg 1 13 13 £13,221.00
once every 6 weeks in
subsequent years
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20 mg at weeks 0, 1
and 2 followed by
subsequent monthly 1
dosing, starting at week
4

Ofatumumab 15 15 £22,387.50

Initial 300 mg dose
followed by a second
300 mg dose 2 weeks

later. Subsequent doses
administered as a single
600 mg infusion every 6
months. The first
subsequent dose should

be administered 6
months after the first

infusion of the initial

dose.

lor2
(depending on 3 4
dose)

Ocrelizumab £19,160.00

Abbreviations: EID, extended interval dosing.

Table 7: Calculated drug acquisition costs — each subsequent year

Administrations Units required

Units per Cost (each

Treatment

Dosing Regimen

Administration

(each
subsequent year)

(each subsequent
year)

subsequent year)

Originator natalizumab (Tysabri)

300 mg once every 4
weeks

13

13

£14,690.00

300 mg once every 4
weeks in Year 1 followed
by 300 mg once every 6

weeks in subsequent years

Originator natalizumab (Tysabri) —

EID 8.67

1 8.67 £9,793.33

Originator natalizumab (Tysabri) -
subcutaneous

300 mg once every 4

£14,690.00
weeks

300 mg once every 4

£13,221.00
weeks

Biosimilar natalizumab (Tyruko)

Biosimilar natalizumab (Tyruko) —

300 mg once every 4 1
EID

weeks in Year 1 followed 8.67

8.67 £8,814.00
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by 300 mg once every 6
weeks in subsequent years

20 mg at weeks 0, 1 and 2
followed by subsequent
monthly dosing, starting at
week 4

Ofatumumab

£17,910.00

Initial 300 mg dose followed
by a second 300 mg dose 2
weeks later. Subsequent
doses administered as a
single 600 mg infusion
every 6 months. The first
subsequent dose should be
administered 6 months
after the first infusion of the
initial dose.

Ocrelizumab

£19,160.00

Abbreviations: EID, extended interval dosing.

Table 8: Calculated drug administration costs — first year and each subsequent year

Administrat
ROL.HE.’ oi Administration lon cost Administrations Admlnlstr_atlo
administra value (per . n cost (first
] cost source - . (first year)
tion administrati year)
on)

Dosing

Treatment ]
Regimen

Administrat

ions (each

subsequent
year)

Administrati
on cost
(each
subsequent
year)

AA30F. Medical
care of patients
with multiple

Originator 300 mg SC|eroélé, with

natalizumab once every | Intravenous £474 13 £6,162.00

(Tysabl’i) 4 weeks score 0-1. Day
case as per

TA533, updated
to 2022/23
reference costs

13

£6,162.00
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300 mg AA30F. Medical
once every care of patients
4 weeks in with multiple
Originator Year 1 sclerosis, with
?T"J‘;z!fb‘:?fb fog‘(’)‘gerggby Intravenous | %Cl Day £474 13 £6,162.00 8.67 £4,108.00
EID once every case as per
6 weeks in TA533, updated
subsequent to 2022/23
years reference costs
Originator 3 hours of Band 7
natalizumab 300 mg Subcutaneo | nurse time from
. once every £186 13 £2,418.00 13 £2,418.00
(Tysabri) - 4 weeks us latest PSSRU
subcutaneous (2023)
AA30F. Medical
care of patients
with multiple
Biosimilar 300 mg scleros's, with
natalizumab once every | Intravenous £474 13 £6,162.00 13 £6,162.00
score 0-1. Day
(Tyruko) 4 weeks
case as per
TA533, updated
to 2022/23
reference costs
300 mg AA30F. Medical
once every care of patients
4 weeks in with multiple
o Year 1 sclerosis, with
Biosimilar followed by CcC
natalizumab 300 m Intravenous score 0-1. Da £474 13 £6,162.00 8.67 £4,108.00
(Tyruko) — EID 9 - Day
once every case as per
6 weeks in TA533, updated
subsequent to 2022/23
years reference costs
20 mg at 3 hours of Band 7
Ofatumumab Weeksgo, 1 S“bcjéa”eo nurse time from £186 15 £186.00 12 £0.00
and 2 latest PSSRU
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followed by

subsequent
monthly
dosing,

starting at
week 4

(2023), in
alignment with
approach taken
in NICE TA706

Ocrelizumab

Initial 300
mg dose
followed by
a second
300 mg
dose 2
weeks
later.
Subsequen
t doses
administere
dasa
single 600
mg infusion
every 6
months.
The first
subsequent
dose
should be
administere
d 6 months
after the
first
infusion of
the initial
dose.

Intravenous

AA30F. Medical
care of patients
with multiple
sclerosis, with
CC score 0-1.
Day case as per
TA533, updated
to 2022/23
reference costs

£474

£1,422.00

£948.00

Abbreviations: EID, extended interval dosing; NICE, National Institute for Health and Care Excellence; PSSRU, Personal Social Services Research Unit.
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Cost comparison analysis: base case results

A summary of the total costs in the first year and each subsequent year for each modelled intervention is provided in Table 9.

Table 9: Summary of annual costs —first year and each subsequent year

Treatment Year 1 Each Subsequent Year
Total drug Total drug Total costs Total drug Total drug Total costs
acquisition administration acquisition administration
costs costs costs costs
Originator natalizumab IV £14,690.00 £6,162 £20,852 £14,690.00 £6,162 £20,852
(Tysabri)
Originator natalizumab IV £14,690.00 £6,162 £20,852 £9,793.33 £4,108 £13,901
(Tysabri) — EID
Originator natalizumab IV £14,690.00 £6.162 £20,852 £13,465.83 £5.649 £19.114
(Tysabri) — weighted average
Originator natalizumab £14,690.00 £2,418 £17,108 £14,690.00 £2,418 £17,108
(Tysabri) - subcutaneous
Biosimilar natalizumab IV £13,221.00 £6,162 £19,383 £13,221.00 £6,162 £19,383
(Tyruko)
Biosimilar natalizumab IV
£13,221.00 £6,162 £19,383 £8,814.00 £4,108 £12,922
(Tyruko) — EID
Biosimilar natalizumab IV
. £13,221.00 £6,162 £19,383 £12,119.25 £5,649 £17,768
(Tyruko) — weighted average
Ofatumumab £22,387.50 £186 £22,574 £17,910.00 £0 £17,910
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Ocrelizumab £19,160.00 £1,422 £20,582 £19,160.00 £948 £20,108

Abbreviations: EID, extended interval dosing; IV, intravenous.

The results of the cost comparison analysis over the 3 year time horizon and applying a 3.5% annual discount rate as per the NICE reference case
are outlined in Table 10. All treatments are included at list price as per the price listed on the BNF.

Table 10: Base case results — list price

Treatment Total drug acquisition costs Total drug administration costs Total costs

Originator natalizumab IV (Tysabri) £41,156 £17,264 £58,420

Originator natallleEJIrBab IV (Tysabri) — £32.168 £13.494 £45.662

Originator na_ltallzumab IV (Tysabri) — £38.909 £16.321 £55.230
weighted average

Originator natalizumab (Tysabri) - £41.156 £6.774 £47.930

subcutaneous

Biosimilar natalizumab IV (Tyruko) £37,040 £17,264 £54,304

Biosimilar natathuIrSab IV (Tyruko) — £28,952 £13.494 £42,445

Biosimilar natahzumab IV (Tyruko) — £35.018 £16.321 £51.339
weighted average

Ofatumumab £54,503 £180 £54,683

Ocrelizumab £53,679 £3,114 £56,793

Abbreviations: EID, extended interval dosing; IV, intravenous.
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Table 11: Base case results — discounted price

Treatment Total drug acquisition costs Total drug administration costs Total costs
Originator natalizumab IV (Tysabri) £41,156 £17,264 £58,420
Originator natahzglnl;ab IV (Tysabri) — £32.168 £13.494 £45.662
Originator natalizumab IV (Tysabri) —
weighted average £38,909 £16,321 £55,230
Originator natalizumab (Tysabri) - £41.156 £6.774 £47.930
subcutaneous
Biosimilar natalizumab IV (Tyruko) I I I
Biosimilar natalizumab IV (Tyruko) —
Lmab IV (Tyruke) I I I
Biosimilar natalizumab 1V (Tyruko) —
weighted average I I I
Ofatumumab £54,503 £180 £54,683
Ocrelizumab £53,679 £3,114 £56,793

Abbreviations: EID, extended interval dosing;

IV, intravenous.
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Cost comparison analysis: summary of findings

The modelled treatments are associated with similar total costs in this simple cost
comparison analysis based on drug acquisition and administration costs. The analysis finds
that when considering the potential for EID, at list price IV biosimilar natalizumab is
associated with slightly lower total costs than all other comparators.

It is also important to maintain awareness that prices in markets where biologic and
biosimilars compete tend to fall over time. This contrasts with the commercial context for
new, on-patent only medicines that are more commonly appraised by NICE. Results of
economic analyses should be considered in this context, including in relation to considering
the cost comparison of biosimilar natalizumab IV and originator natalizumab SC, given that
the acquisition prices of both Tyruko and Tysabri are inherently more dynamic due to the
competitive tendering environment.

When factoring the confidential discount for biosimilar natalizumab, the total costs are lowest
with biosimilar natalizumab; however, this analysis is unable to incorporate any discounts
that may be available for comparator products.

Overall, this simple analysis based on an assumption of equivalent efficacy versus the
relevant comparators in highly active disease supports the economic case for recommending
biosimilar natalizumab in this population.
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Summary of Information for Patients (SIP):

The pharmaceutical company perspective

SECTION 1: Submission summary

1a) Name of the medicine (generic and brand name):

Response:
Generic name: Biosimilar natalizumab

Brand name: Tyruko

1b) Population this treatment will be used by. Please outline the main patient population
that is being appraised by NICE:

Response:

The population that this treatment is being appraised for is patients with relapsing-
remitting multiple sclerosis who have highly active disease despite a full and adequate
course of treatment with at least one disease modifying therapy.

Relapsing-remitting multiple sclerosis is the most common form of multiple sclerosis and is
characterised by periods of flare-ups (relapse), between which there are periods of
recovery (remission). This appraisal relates specifically to patients who have a highly
active form of the disease, which is defined by the patient still suffering from the condition
despite having tried a full and adequate course of at least one previous therapy that had
the potential to treat the disease by reducing flare-ups and slowing progression.

1c) Authorisation: Please provide marketing authorisation information, date of approval and
link to the regulatory agency approval. If the marketing authorisation is pending, please state
this, and reference the section of the company submission with the anticipated dates for
approval.

Response:

Tyruko has a marketing authorisation from the Medicines and Healthcare products
Regulatory Agency (MHRA) for the treatment of two groups of patients with relapsing-
remitting multiple sclerosis:




e Patients with highly active disease despite a full and adequate course of treatment
with at least one disease modifying therapy (DMT) — this is the part of the
marketing authorisation that is being considered in this appraisal

e Patients with rapidly evolving severe RRMS defined by 2 or more disabling
relapses in one year, and with 1 or more Gadolinium enhancing lesions on brain
Magnetic Resonance Imaging (MRI) or a significant increase in T2 lesion load as
compared to a previous recent MRI — natalizumab is already recommended by
NICE in this part of the marketing authorisation, so this is not relevant to the
current appraisal

Details of the regulatory approval for Tyruko can be found here

1d) Disclosures. Please be transparent about any existing collaborations (or broader
conflicts of interest) between the pharmaceutical company and patient groups relevant to the
medicine. Please outline the reason and purpose for the engagement/activity and any
financial support provided:

Response:
Corporate supporter of the Neurological Alliance

SECTION 2: Current landscape

2a) The condition — clinical presentation and impact

Please provide a few sentences to describe the condition that is being assessed by NICE and the
number of people who are currently living with this condition in England.

Please outline in general terms how the condition affects the quality of life of patients and their
families/caregivers. Please highlight any mortality/morbidity data relating to the condition if
available. If the company is making a case for the impact of the treatment on carers this should be
clearly stated and explained.

Response:

The symptoms of multiple sclerosis vary from patient to patient and each individual may
experience some or none of them. They may include, for example: walking problems,
numbness in the face, arms or legs, problems with vision, tiredness, lack of balance,
difficulty thinking and concentrating, depression, pain, stiffness and muscle spasms.

Where symptoms flare up this is called a relapse and the patient may notice their
symptoms suddenly, within a few hours, or progressing slowly over the course of several
days.

Symptoms then usually gradually improve for a period (known as a period of remission)
before the next flare-up.

Multiple sclerosis is a progressive disease, meaning that over time the disease worsens
and the flare-ups can become more frequent and more debilitating, ultimately leading to a
higher burden of disability. In more progressed stages of the disease this can pose a
considerable health burden on the patient and also lead to the need for significant support
from carers, such as family members.



https://mhraproducts4853.blob.core.windows.net/docs/e0731720bd674b564111909d04ecf9bdf4175e25

2b) Diagnosis of the condition (in relation to the medicine being evaluated)

Please briefly explain how the condition is currently diagnosed and how this impacts patients. Are
there any additional diagnostic tests required with the new treatment?

Response: Diagnosis of relapsing-remitting multiple sclerosis is based on identification of
a pattern of symptoms consistent with the disease and then confirmed via brain imaging
scans, such as MRI. Symptoms can sometimes be vague or similar to other conditions, so
a GP will refer patients to a neurologist for specialist assessment if multiple sclerosis is
suspected.

2c) Current treatment options:

The purpose of this section is to set the scene on how the condition is currently managed:

¢ What is the treatment pathway for this condition and where in this pathway the medicine is
likely to be used? Please use diagrams to accompany text where possible. Please give
emphasis to the specific setting and condition being considered by NICE in this review. For
example, by referencing current treatment guidelines. It may be relevant to show the
treatments people may have before and after the treatment under consideration in this SIP.

o Please also consider:
o if there are multiple treatment options, and data suggest that some are more

commonly used than others in the setting and condition being considered in this
SIP, please report these data.

o are there any drug—drug interactions and/or contraindications that commonly cause
challenges for patient populations? If so, please explain what these are.

Response:

There are a number of treatments available for patients with relapsing-remitting multiple
sclerosis. Available treatments do not only treat the symptoms of the disease but are also
able to slow the progression of the disease and reduce the number of flare-ups (relapses)
with varying levels of effectiveness — these treatments are therefore known as disease-
modifying therapies (DMTS).

The DMT that a patient is prescribed will be dependent on what the clinician and their
patient considers most appropriate for their disease. Different DMTs have different levels
of effectiveness and also different side-effects, so the choice of DMT will consider the
balance of benefit and risk that is best for the patient.

Natalizumab is generally considered to be a “high efficacy” (i.e. highly effective) DMT, as
per the guidelines from the Association of British Neurologists.* This NICE appraisal is
focused on considering whether natalizumab should be made available to patients after
their treatment with a previous DMT has not worked successfully.

2d) Patient-based evidence (PBE) about living with the condition

Context:




e Patient-based evidence (PBE) is when patients input into scientific research, specifically
to provide experiences of their symptoms, needs, perceptions, quality of life issues or
experiences of the medicine they are currently taking. PBE might also include carer burden
and outputs from patient preference studies, when conducted in order to show what
matters most to patients and carers and where their greatest needs are. Such research can
inform the selection of patient-relevant endpoints in clinical trials.

In this section, please provide a summary of any PBE that has been collected or published to
demonstrate what is understood about patient needs and disease experiences. Please include
the methods used for collecting this evidence. Any such evidence included in the SIP should be
formally referenced wherever possible and references included.

Response: No PBE has been collected to inform this summary.

SECTION 3: The treatment

3a) How does the new treatment work?

What are the important features of this treatment?

Please outline as clearly as possible important details that you consider relevant to patients relating
to the mechanism of action and how the medicine interacts with the body

Where possible, please describe how you feel the medicine is innovative or novel, and how this
might be important to patients and their communities.

If there are relevant documents which have been produced to support your regulatory submission
such as a summary of product characteristics or patient information leaflet, please provide a link to
these.

Response:

Natalizumab is a biological medicine (a “biologic”), meaning that rather than being a
chemical compound created through chemical processes (as is the case for a typical
tablet) it is a more complex molecule (specifically a protein molecule) and is made from
living cells.

The way in which natalizumab works against relapsing-remitting multiple sclerosis is not
fully understood. Natalizumab is believed to work by blocking a patient’s own immune
cells (white blood cells) from crossing into the patient’s central nervous system and
mistakenly attacking their own nerves. By keeping the immune cells in the bloodstream
and blocking them entering the central nervous system, natalizumab can help to reduce
damage to nerve cells.?

The first version of a biological medicine is known as the “reference” or “originator”
product; The reference product for natalizumab is called Tysabri. The reference product
takes many years of research to develop. Once developed, patents are the protection held
by a pharmaceutical company so that only it is allowed to make the medicine. Once this
expires, different companies can make a biosimilar version.

Tyruko is a biosimilar version of natalizumab. A biosimilar is a copy of an approved
reference biological medicine. It is equivalent to the reference medicine in terms of safety
and efficacy. Biosimilars go through detailed studies comparing them to the reference
biological medicine and are then approved by the MHRA before they are made available
for use. Patients can therefore expect the same outcomes using a biosimilar as they




would with the reference product. Biosimilars can be more cost-effective than their
reference medicine, because the significant investment into clinical research has already
been made. This may improve patient access to biologic treatments, as was the case in
rheumatoid arthritis, where the onset of biosimilars meant access to biologic treatment
could be expanded to patients with moderate in addition to only severe cases of the
disease.

3b) Combinations with other medicines

Is the medicine intended to be used in combination with any other medicines?
e Yes/No

If yes, please explain why and how the medicines work together. Please outline the mechanism of
action of those other medicines so it is clear to patients why they are used together.

If yes, please also provide information on the availability of the other medicine(s) as well as the
main side effects.

If this submission is for a combination treatment, please ensure the sections on efficacy
(3e), quality of life (3f) and safety/side effects (3g) focus on data that relate to the
combination, rather than the individual treatments.

Response: No, Tyruko is not intended to be used in combination with other medicines.

3c) Administration and dosing

How and where is the treatment given or taken? Please include the dose, how often the treatment
should be given/taken, and how long the treatment should be given/taken for.

How will this administration method or dosing potentially affect patients and caregivers? How does
this differ to existing treatments?

Response:

Tyruko should be administered as a 300 mg dose by intravenous infusion once every 4
weeks. Patients will need to go to the hospital every 4 weeks so that a nurse can
administer the treatment for them by delivering the treatment in its liquid form into the
patient’s bloodstream via an intravenous drip.

Some patients may be able to use ‘extended interval dosing’, meaning that they only need
to have an administration of Tyruko every 6 weeks rather than every 4 weeks.

3d) Current clinical trials



Please provide a list of completed or ongoing clinical trials for the treatment. Please provide a brief
top-level summary for each trial, such as title/name, location, population, patient group size,
comparators, key inclusion and exclusion criteria and completion dates etc. Please provide
references to further information about the trials or publications from the trials.

Response:

The ANTELOPE trial was a Phase 3 study conducted to evaluate the efficacy, safety and
immunogenicity (the extent to which the patient’s immune system may react adversely to
the drug) of biosimilar natalizumab compared to reference natalizumab in patients with
relapsing-remitting multiple sclerosis.® A total of 264 patrticipants were treated
intravenously with either biosimilar natalizumab (n=131) or reference natalizumab (n=133)
for a total of 44 weeks, with 30 patients receiving reference natalizumab switched to the
biosimilar at week 24.The study was designed to demonstrate the equivalence of
biosimilar natalizumab and reference natalizumab with regards to various measures of
disease activity, such as rate of relapses, presence of lesions and level of disability. The
results of the study supported the conclusion of equivalent efficacy of biosimilar
natalizumab and reference natalizumab and this study led to biosimilar natalizumab
(Tyruko) receiving a marketing authorisation. Other studies of biosimilar natalizumab have
also been studied that provide further support for the efficacy and safety of this treatment
for patients.

In contrast to new medicines, where extensive clinical data is essential for approval,
biosimilars are developed and approved based on the principle of totality of evidence. This
principle is based on analytical and functional comparison of the reference biologic and a
biosimilar and the similarity is then verified in a smaller clinical study.

3e) Efficacy

Efficacy is the measure of how well a treatment works in treating a specific condition.

In this section, please summarise all data that demonstrate how effective the treatment is
compared with current treatments at treating the condition outlined in section 2a. Are any of the
outcomes more important to patients than others and why? Are there any limitations to the data
which may affect how to interpret the results? Please do not include academic or commercial in
confidence information but where necessary reference the section of the company submission
where this can be found.

Response:

Please see the summary above. Biosimilar natalizumab (Tyruko) provides equivalent
efficacy to that of reference natalizumab (Tysabri).

3f) Quality of life impact of the medicine and patient preference information

What is the clinical evidence for a potential impact of this medicine on the quality of life of patients
and their families/caregivers? What quality of life instrument was used? If the EuroQol-5D (EQ-5D)
was used does it sufficiently capture quality of life for this condition? Are there other disease
specific quality of life measures that should also be considered as supplementary information?




Please outline in plain language any quality of life related data such as patient reported
outcomes (PROS).

Please include any patient preference information (PPI) relating to the drug profile, for instance
research to understand willingness to accept the risk of side effects given the added benefit of
treatment. Please include all references as required.

Response:

The evidence for biosimilar natalizumab is based on the equivalence study (ANTELOPE)
described above, which supports that the benefits of biosimilar natalizumab (Tyruko) on
patients will be as per reference natalizumab (Tysabri).

3g) Safety of the medicine and side effects

When NICE appraises a treatment, it will pay close attention to the balance of the benefits of the
treatment in relation to its potential risks and any side effects. Therefore, please outline the main
side effects (as opposed to a complete list) of this treatment and include details of a benefit/risk
assessment where possible. This will support patient reviewers to consider the potential overall
benefits and side effects that the medicine can offer.

Based on available data, please outline the most common side effects, how frequently they happen
compared with standard treatment, how they could potentially be managed and how many people
had treatment adjustments or stopped treatment. Where it will add value or context for patient
readers, please include references to the Summary of Product Characteristics from regulatory
agencies etc.

Response:

The safety profile of natalizumab biosimilar (Tyruko) is expected to be the same as for the
reference natalizumab (Tysabri) administered intravenously.

3h) Summary of key benefits of treatment for patients

Issues to consider in your response:

e Please outline what you feel are the key benefits of the treatment for patients, caregivers
and their communities when compared with current treatments.

e Please include benefits related to the mode of action, effectiveness, safety and mode of
administration

Response:

The key benefit of biosimilar natalizumab (Tyruko) above and beyond the benefits of
reference natalizumab (Tysabri) is that it provides the efficacy and safety profile (and
hence clinical value) of reference natalizumab but at a lower drug acquisition cost. Cost-
effective use of resources and achievement of cost savings are important for the NHS and
for patients because these savings can be reinvested to improve patient services, for




example by funding new medicines or diagnostic tool, or increasing numbers of healthcare
professionals such as nurses.

3i) Summary of key disadvantages of treatment for patients

Issues to consider in your response:

e Please outline what you feel are the key disadvantages of the treatment for patients,
caregivers and their communities when compared with current treatments. Which
disadvantages are most important to patients and carers?

e Please include disadvantages related to the mode of action, effectiveness, side effects and
mode of administration

e What is the impact of any disadvantages highlighted compared with current treatments

Response:

Biosimilar natalizumab (Tyruko) is associated with the same disadvantages as the
intravenous form of reference natalizumab (Tysabri) in terms of side-effects and the
burden on patients of needing to travel to hospital every 4 weeks for treatment
administration. A subcutaneously administered formulation of Tyruko is not available.

3i) Value and economic considerations



Introduction for patients:

Health services want to get the most value from their budget and therefore need to decide whether
a new treatment provides good value compared with other treatments. To do this they consider the
costs of treating patients and how patients’ health will improve, from feeling better and/or living
longer, compared with the treatments already in use. The drug manufacturer provides this
information, often presented using a health economic model.

In completing your input to the NICE appraisal process for the medicine, you may wish to reflect on:

e The extent to which you agree/disagree with the value arguments presented below (e.g.,
whether you feel these are the relevant health outcomes, addressing the unmet needs and
issues faced by patients; were any improvements that would be important to you missed
out, not tested or not proven?)

e If you feel the benefits or side effects of the medicine, including how and when it is given or
taken, would have positive or negative financial implications for patients or their families
(e.g., travel costs, time-off work)?

¢ How the condition, taking the new treatment compared with current treatments affects your
quality of life.

Response:

The Sandoz submission to NICE for this technology appraisal provided a simple economic
analysis called a cost comparison. This analysis assumed the same efficacy of biosimilar
natalizumab (Tyruko), reference natalizumab (Tysabri) and the other ‘high efficacy’
biologic treatments (ofatumumab and ocrelizumab) and hence compared only the costs of
these different treatments. The costs included in the simple analysis were drug acquisition
and administration costs and these costs were modelled over an assumed treatment
duration of 3 years. In this analysis performed by Sandoz, biosimilar natalizumab (Tyruko)
was associated with lower total costs than reference natalizumab (Tysabri) administered
intravenously, as would be expected based on the lower drug acquisition cost of the
biosimilar.

It should be noted that in cases where there are competing biosimilar products and
reference products, drug prices may fall over time and hence reduce total costs of
treatments for the NHS.

3j) Innovation

NICE considers how innovative a hew treatment is when making its recommendations.

If the company considers the new treatment to be innovative please explain how it represents a
‘step change’ in treatment and/ or effectiveness compared with current treatments. Are there any
QALY benefits that have not been captured in the economic model that also need to be considered
(see section 3f)

Response:

Biological medicines are currently the largest cost and cost growth areas in the NHS
medicines budget.* As such, “using best value biologic medicines in line with NHS
England commissioning recommendations"” is one of NHS England’s sixteen national
medicines optimisation opportunities for the NHS in 2023/2024 and the NHS endeavours




to treat 90% of new patients with the best value biologic medicine within 3 months of
guidance being issued. #°

Biosimilar natalizumab offers an opportunity to support the potential identified by the NHS
to deliver savings of up to £300m each year through use of biosimilars, enabling more
patients to have access to other life-saving and life-enhancing treatments.*

3k) Equalities

Are there any potential equality issues that should be taken into account when considering
this condition and this treatment? Please explain if you think any groups of people with this
condition are particularly disadvantaged.

Equality legislation includes people of a particular age, disability, gender reassignment, marriage
and civil partnership, pregnancy and maternity, race, religion or belief, sex, and sexual orientation
or people with any other shared characteristics

More information on how NICE deals with equalities issues can be found in the NICE equality
scheme

Find more general information about the Equality Act and equalities issues here

Response: Not applicable

SECTION 4: Further information, glossary and references

4a) Further information

Feedback suggests that patients would appreciate links to other information sources and tools that
can help them easily locate relevant background information and facilitate their effective
contribution to the NICE assessment process. Therefore, please provide links to any relevant
online information that would be useful, for example, published clinical trial data, factual web
content, educational materials etc.

Where possible, please provide open access materials or provide copies that patients can access.

Response:

e MS Society summary of relapsing-remitting multiple sclerosis:
https://www.mssociety.org.uk/about-ms/types-of-ms/relapsing-remitting-ms



https://www.mssociety.org.uk/about-ms/types-of-ms/relapsing-remitting-ms

e Association of British Neurologists clinical guidelines for multiple sclerosis:
https://api.repository.cam.ac.uk/server/api/core/bitstreams/66¢c5edad-012c-411a-
9e21-7cb7425e7875/content

o Description of potential mechanism of action of natalizumab:
https://www.tysabri.com/en _us/home/about/how-tysabri-may-work.html

e NHS explanation on biosimilars: https://www.england.nhs.uk/long-read/what-is-
a-biosimilar-
medicine/#:~:text=Biological%20medicines%20are%20used%20to,known%20as%
20the%20reference%20product.

e Tyruko summary of product characteristics and patient information leaflet
from the MHRA: https://[products.mhra.gov.uk/search/?search=tyruko&page=1

e Clinical publication for the Antelope study of Tyruko:
https://jamanetwork.com/journals/jamaneurology/fullarticle/2800332

Further information on NICE and the role of patients:

e Public Involvement at NICE Public involvement | NICE and the public | NICE
Communities | About | NICE

¢ NICE’s guides and templates for patient involvement in HTAs Guides to
developing our guidance | Help us develop guidance | Support for voluntary and
community sector (VCS) organisations | Public involvement | NICE and the public |
NICE Communities | About | NICE

o EUPATI guidance on patient involvement in NICE:
https://www.eupati.eu/guidance-patient-involvement/

e EFPIA — Working together with patient groups:
https://www.efpia.eu/media/288492/working-together-with-patient-groups-
23102017.pdf

¢ National Health Council Value Initiative.
https://nationalhealthcouncil.org/issue/value/

e INAHTA: http://www.inahta.org/

e European Observatory on Health Systems and Policies. Health technology
assessment - an introduction to objectives, role of evidence, and structure in
Europe: http://www.inahta.org/wp-
content/themes/inahta/img/AboutHTA Policy brief on HTA Introduction to Obje
ctives Role of Evidence Structure in Europe.pdf

4b) Glossary of terms

Response: Terms have been explained in the preceding text as required.

4c) References

Please provide a list of all references in the Vancouver style, numbered and ordered strictly in
accordance with their numbering in the text:

Response:
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This proposal has been developed and funded by Sandoz Limited UK following discussion and guidance from
five UK clinical experts in MS under a consultancy agreement. The clinical cases were provided by the expert

group.

SANDOZ

Biosimilar natalizumab: opportunities for early and equitable access to
natalizumab in England

Executive summary

This proposal document has been written by Sandoz based on guidance from a group of five clinical experts
in multiple sclerosis, practicing in the UK (the expert group). Two 2-hour meetings were held with the
expert group in July and August 2023 to advise on the document. Following these meetings, The expert
group reviewed and amended the drafts, provided the case studies and approved the final version of the
document.

The introduction of biosimilar natalizumab means that this highly effective disease modifying therapy (DMT)
will soon be available to the NHS at a reduced cost compared with the originator natalizumab (Tysabri). This
presents an opportunity to revisit the historical NICE assessment and the current NHSE algorithm. Cost
modelling in line with the methodology used by NICE is available from Sandoz on request.

Natalizumab was last assessed by NICE in 2007 at a time when natalizumab was the only highly effective
DMT for MS and there was no modern comparator available for a cost comparison [see Natalizumab
populations for more details]. In that appraisal, natalizumab was approved for the treatment of rapidly
evolving severe (RES) RRMS, defined by 2 or more disabling relapses in 1 year, and one or more gadolinium-
enhancing lesions on brain magnetic resonance imaging (MRI) or a significant increase in T2 lesion load
compared with a previous recent MRI.12

A second group of patients, for which natalizumab is licensed, was not approved by NICE on the basis of
cost and clinical study design: Patients with high disease activity despite treatment with beta interferon.
NICE referred to this group as the ‘suboptimal therapy group’.2 In the natalizumab licence, this indication
was reworded in 2016 to: Patients with highly active disease despite a full and adequate course of
treatment with at least one DMT.!

Since 2007, the treatment landscape in MS has changed with the introduction of several high-efficacy, and
high cost, DMTs. Treatment paradigms have changed with widespread, early use of high efficacy therapies.
In addition, the clinical experience and evidence for natalizumab’s efficacy and safety have grown to include
long-term real-world evidence across all populations indicated in the licence [see Background on
natalizumab for details].

Sandoz has been engaged in discussions with NICE since June 2022 and, despite efforts by both parties, it
has proven challenging to identify the appropriate route for appraisal of biosimilar natalizumab as there is
currently no NICE process that fits the situation perfectly. In Sandoz’s understanding this could potentially
be achieved via a commissioning policy Care Programme Approach (CPA) process. Sandoz continues to work
with NICE to establish how existing methods may be adopted but in parallel, Sandoz and the expert group
suggest that NHS England (NHSE) considers independently updating its algorithm and the Blueteq form to
align access to natalizumab with the licence. [see Proposal].

There are precedents for NHSE acting independently from NICE based on patient needs and the availability
of additional clinical evidence (siponimod and fingolimod). NHSE also took the decision to expand access to
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natalizumab during the COVID-19 pandemic to include all patients within the product licence, which led to a
46.9% increase in the number of initiations in 2020 compared with 2019.3

The current regulations on natalizumab prescribing in England mean that patients who are currently
suboptimally treated for their MS may not be able to access natalizumab, despite the fact that more than
10 years of evidence suggests they may benefit from this treatment, and despite the fact that for additional
clinical reasons this may be the best choice of DMT for their clinical circumstance [see Case studies
provided by the expert group]. This UK situation is different from other countries where natalizumab is
prescribed as per the licensed indication. Clinical trials and real-world observational studies demonstrate
that early (within 2 years from disease onset) use of high-efficacy DMTs, including natalizumab, results in
improved long-term outcomes for people with MS, including reduced disability worsening, reduced
annualised relapse rate (ARR) and enhanced quality of life.*>57.8 Reviewing the regulations on natalizumab
use may enable more people with MS to benefit from a high efficacy treatment at an early stage of their
disease.

Thank you for considering our proposal and please let us know if we can provide further information to help
with your decisions.

From Sandoz Medical Affairs and the expert group

The expert group is comprised of MS specialists practicing in England representing the perspective of
consultant neurologists, nurses and pharmacists, brought together by Sandoz to advise on the development
of this proposal document.

e  Wallace Brownlee, Consultant Neurologist and Honorary Associate Professor of Neurology, Queen
Square Multiple Sclerosis Centre, National Hospital for Neurology and Neurosurgery

e Rachel Dorsey-Campbell, Senior Lead Pharmacist Neurosciences, Imperial College Healthcare NHS Trust

e David Paling, Consultant Neurologist, Royal Hallamshire Hospital in Sheffield, and Doncaster Royal
Infirmary

o Wagqar Rashid, Consultant Neurologist, St Georges Hospital NHS Foundation Trust

e Ruth Stross, Head of Nursing/ MS Specialist Nurse Advisor, Neurology Academy

In addition to the expert group, the final version of this proposal document was reviewed and endorsed on
behalf of the following expert professional bodies.

*  Association of British Neurologists (ABN) - Special interest group for MS and neuroinflammation

* The Multiple Sclerosis Academy, part of the Neurology Academy, an education provider for clinicians,
specialist nurses and professional allied to medicine

* The UK MS Specialist Nurse Association (MSSNA), a professional organisation for MS nurses in the UK
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1. Natalizumab populations: current NHSE algorithm vs licensed indication
NICE assessed natalizumab in 2007 in two groups of patients as per the licensed indication at the time:?2

Natalizumab is indicated as single DMT in adults with highly active RRMS for the
following patient groups?

NICE/NHSE position? | Original indication in 20072 Current indication
since 2016
Suboptimal therapy Patients with high disease activity despite treatment Patients with highly
group [NICE with beta interferon. This group is defined as patients active disease despite
terminology]: Not who have failed to respond to a full and adequate a full and adequate
recommended course of a beta interferon. Patients should have had at | course of treatment

least one relapse in the previous year while on therapy, with at least one DMT
and have at least nine T2-hyperintensive lesions in
cranial MRl or at least one gadolinium-enhancing lesion
RES group [NICE & Patients with RES RRMS defined by 2 or more disabling Unchanged
NHSE terminology]: relapses in 1 year, and with one or more gadolinium-
Recommended enhancing lesions on MRI or a significant increase in T2
lesion load as compared to a previous recent MRI

Data from two clinical trials were available to NICE in 2007:

e The multinational, double-blind, randomised AFFIRM study (N=942), which compared natalizumab with
placebo. The study comprised people with RRMS, of which a subgroup had highly active RRMS. A post
hoc subgroup analysis of AFFIRM (n=209) provided clinical data for the RES group in the NICE
technology appraisal.

e The marketing authorisation for what NICE called the ‘suboptimal therapy group’ was based on data
from the SENTINEL study (N=1171), which compared natalizumab and beta interferon with beta
interferon alone. However, the combination of natalizumab with beta interferon is not included in the
marketing authorisation for natalizumab because of concerns over the risk of progressive multifocal
leukoencephalopathy (PML), and data from the SENTINEL study were not presented to NICE by the
manufacturer. Instead, the manufacturer assumed that the intention to treat (ITT) population from
AFFIRM was a suitable proxy for the ‘suboptimal therapy group’.

Since 2007, extensive real-world evidence has been generated illustrating the long-term disease control
achieved with natalizumab. Current European guidelines and the ABN guidelines recommend natalizumab
as per the licence without restricting it to the RES group.°



2. Background on natalizumab
The introduction of DMTs such as natalizumab has transformed outcomes for patients with highly active
RRMS.

Timeline of MS therapeutic approaches'!>13

2020s

2010s

High-efficacy
infusion and
injectable DMTs
e.g. natalizumab

Oral therapies e.g.
fingolimod,
teriflunomide,
dimethyl fumarate,
cladribine, and high
efficacy infused
DMTs alemtuzumab
and ocrelizumab*

Interferon therapy
the first approved
DMT for MS

Ofatumumab*

Glatiramer acetate

*anti-CD20 therapy

Natalizumab milestones!#1516:17,18,19,20,21

The Association of British
Neurologists (ABN)
recommended
natalizumab for use
during pregnancy®

Natalizumab milestones

NICE technology
appraisal (TA) 127
published?

2007 2008

Natalizumab approved by
the European Medicines
Agency (EMA)™

The Phase 3 AFFIRM study (N= 942) established
natalizumab’s safety and efficacy in patients'®:
* With a diagnosis of relapsing MS
= With a score of 0 o 5.0 on the Expanded
Disability Status Scale (EDSS)
*Who had undergone MRI showing lesions
consistent with MS
*Who had had at least one medically documented
relapse within the 12 months before the study
began

. Regulatory and access milestones

. Evidence”

*This is not an exhaustive list of evidence Please see Literature review for a summary of the key studies published since 2007.

2015 2016 2017

Natalizumab EMA
licence changed'®

« Beta interferon as
previous therapy
replaced with DMT;
MRI criteria removed

NHSE Treatment
Algorithm for MS
DMTs updated'?

2018 2019

NHSE Treatment
Algorithm for MS
DMTSs published'?

NHSE expanded access to
natalizumab in response to the
COVID-19 pandemic®

NHSE expanded
access continued

2021 2022 2023

Biosimilar
natalizumab
approved

= Blueteq was simplified and
changed to one relapse with

MRI activity when escalating

NHSE expanded
access fo natalizumab
ended

The ABN recommended

natalizumab a the “safest high-
efficacy therapy” for MS during
the COVID-19 pandemic'®

Data published on
favourable response to
COVID-19in
natalizumab-treated
patients?!

The Tysabri Observational
Program (TOP) reported a
10-year interim analysis (N=
6148), which further
supported the robust real-
world effectiveness and well-
established safety profile of
natalizumab®

*This is not an exhaustive list of evidence Please see Literature review for a summary of the key studies published

since 2007.

Biosimilar natalizumab

Biosimilar natalizumab has been approved by The Medicines and Healthcare products Regulatory Agency
(MHRA) based on equivalence to originator natalizumab evidenced by the ANTELOPE study.??

A comparable John Cunningham virus (JCV)-testing service to originator natalizumab will be provided by

Sandoz.




Patient support will be provided by Sandoz for those prescribed biosimilar natalizumab.

Biosimilar natalizumab is available to the NHS at a lower cost than originator natalizumab and other high-
efficacy DMTs, which completely changes the 2007 NICE cost analysis and the resulting decisions made by
NHSE to limit access to one aspect of the full licence for natalizumab.

Given the experience with other biosimilars and generics across therapy areas, it is likely that NHSE will
prioritise the use of biosimilar natalizumab over the branded originator natalizumab to mitigate the overall
increasing cost of MS therapies as a whole. This presents an opportunity for NHSE to expand access to
natalizumab with minimal overall budgetary impact.

Sandoz is already working with healthcare professionals in England to understand and help address any
organisational requirements to ensure smooth uptake of biosimilar natalizumab, where appropriate, in
practice.



3. Proposal for biosimilar natalizumab prescribing in NHSE
Limitations of the current NHSE algorithm

The NHSE algorithm and Blueteq form derive from the now outdated 2007 NICE technology appraisal of
natalizumab. In the intervening 16 years, new evidence has emerged that alters the clinical and cost
effectiveness analysis that was performed:

e Extensive new clinical evidence has been generated about the long-term efficacy and safety of
natalizumab in the licensed indications

e The indication for what NICE called the ‘suboptimal therapy group’ was changed in 2016 in the
natalizumab summary of product characteristics (SPC)

e The cost-effectiveness model reviewed by NICE has radically changed given the introduction of
biosimilar natalizumab

Proposed new NHSE algorithm

We recommend that the full licensed indications for natalizumab are represented in the NHSE algorithm,’
allowing patients access to this treatment as an alternative to other highly-effective DMTs that are more
immunosuppressive, such as anti-CD20s (ocrelizumab, ofatumumab) or ponesimod.

Therefore, in addition to its current position for the first-line treatment of RES MS, natalizumab should be
listed in the NHSE algorithm as a treatment option of RRMS for patients with highly active disease despite a
full and adequate course of treatment with at least one disease modifying therapy (DMT) aligned with
natalizumab’s current licence.?



Limitations of the current Blueteq form

The current Blueteq form for natalizumab is shown below.

Please indicate whether patient meets the following criteria: PE‘?::E
' Yes
1. | confirm the patient has a diagnosis of rapidly evolving severe (RES) relapsing-remitting multiple sclerosis ' Mo
as defined in NICE TA 127 &
Required
) Yas
2. | confirm that the patient has had two or more disabling relapses in the past year ' Mo
Required
3. | confirm the patient meets ONE of the following criteria:
() The patient has one or more gadolinium-enhancing lesions on MRI %
: Bs
_' The patient has a significant increase in T2 lesion load compared with previous MRI® ONo
Oa comparator MRI i= unavailable or assessment of gadolinium-enhancement is unreliable as the patient s
was treated with steroids at around the time of scan. Redt :
equired
* Required
*at least three months apart with the first MRl undertaken no more than 3 years ago
Proposed new Blueteq form
Please indicate whether patient meets the following criteria: Please
tick
1. | confirm that the patient meets one of the following criteria: O Yes
O No
O The patient has highly active disease despite a full and adequate course *
of treatment with at least one disease modifying therapy (DMT) Required

O The patient has rapidly evolving severe (RES) RRMS defined by 2 or more
disabling relapses in 1 year, and with one or more gadolinium-enhancing
lesions on brain magnetic resonance imaging (MRI) or a significant increase
in T2 lesion load as compared with a previous recent MRI
e OR a comparator MRl is unavailable or assessment of gadolinium-

enhancement is unreliable as the patient was treated with steroids at
around the time of scan

* Required




4. Case studies

The expert group has provided the following cases from their own practices that are illustrative of the types
of patients who are currently denied access to natalizumab, either due to the NHSE algorithm or because of
variations in interpretation of the criteria, but whom they feel have evidence-based reasons to benefit from
this treatment.

4.1 Patients planning a pregnancy or currently pregnant
4.2 Patients at high risk of exposure to infection

4.3 Patients for whom anti-CD20 agents are inappropriate
4.4 Patients with low lymphocytes following previous DMT

4.1. Patients planning a pregnancy or currently pregnant

Case study provided by Rachel Dorsey-Campbell, Senior Lead Pharmacist Neurosciences, Imperial College
Healthcare NHS Trust

MS is more than twice as common in females than males (England data: 272 female versus 106 male per
100,000 population).?® Since the condition is most often diagnosed in early adulthood, many patients will
not have completed their families at the time of diagnosis. There is increasing awareness of the importance
of early treatment in preventing long-term disability in MS. Delaying treatment until women with MS have
completed their families can lead to the development of irreversible disability.®

The SPC is clear about the use of natalizumab in pregnancy: “This drug should be used during pregnancy
only if clearly needed. If a woman becomes pregnant while taking natalizumab, discontinuation of
natalizumab should be considered.”* However, its use in pregnancy is supported by ABN guidelines to
provide a potential alternative to women being untreated during this time.*®

Case study Current situation

e 35 year old female school teacher, e Fingolimod and siponimod are contraindicated in a
diagnosed with RRMS woman who is trying to conceive
3 years ago e Ocrelizumab and ofatumumab could be started but

e Started on Interferon 2 years ago advice would be for her to be on treatment for at least 6

e 2 recent significant relapses months and then wait at least 3 months after her last
prompting discussion about dose before trying to conceive. This would require her to
treatment escalation; recent MRI is delay her plans to conceive by 9-12 months. She is
stable but treatment can be offered already 35 years of age and concerned about her fertility
on clinical activity alone e This lady fits the licenced indication for natalizumab:

e She is offered fingolimod, Patients with highly active disease despite a full and
ponesimod, ofatumumab or adequate course of treatment with at least one DMT?
ocrelizumab in line with the current | ® However she is not able to access natalizumab as she is
NHSE algorithm not defined as having RES MS, having not had changes

e During consultation with her MS on her MRl scan
nurse, she explains that she has e She is therefore likely to remain suboptimally treated
recently got married and would like with interferon while she tries to conceive, increasing
to start a family in the near future her risk of disease activity and accrual of disability?®
and is actively trying to conceive

Expert group assessment:

e The ABN recommended that natalizumab is an effective option for use during pregnancy.'®

Expert group recommendation:

If there is a clear need for DMT for a patient who is considering pregnancy or is pregnant, natalizumab
should be considered as an option, taking into account the relevant information in the SPC

4.2. Patients at high risk of exposure to infection



Case study provided by Wallace Brownlee, Consultant Neurologist and Honorary Associate Professor of
Neurology, Queen Square Multiple Sclerosis Centre, National Hospital for Neurology and Neurosurgery

The COVID-19 pandemic highlighted the need to provide people who have long-term conditions with
continuing care that maximises their health and minimises their risk of infection. While the COVID-19
pandemic is over, there may be other pandemics in the future and with or without a pandemic there are
individuals who are at increased risk of exposure to infection every day.

Those working in healthcare settings are the most obvious of such populations. There are also patients with
MS and a comorbidity such as inflammatory bowel disease or other systemic diseases, who are being
treated with immunosuppressive therapies. Since natalizumab is not immunosuppressive,® it can be
considered as a safer option than immunosuppressive DMTs for MS in these patients, thus addressing the
patient’s the overall infection risk.

Case study Current situation

e A 41 year old patient with e This patient is not classed as RES RRMS eligible
relapsing MS works as an for natalizumab because she has not had 2 or
advanced nurse practitioner in a more relapses in the last year
GP practice e This patient is included in the current

e She has recently had a disabling indication for natalizumab as part of what NICE
relapse while taking treatment refers to as the ‘suboptimal therapy group’:
with dimethyl fumarate and a o Patients with highly active disease
repeat MRI scan showed 2 new despite a full and adequate course of
brain lesions treatment with at least one DMT

e Her neurologist recommends o However, natalizumab is not

escalation of her treatment to
ocreliuzmab or ofatumumab

e She is worried about the increased
risk of infections with anti-CD20
agents and impaired vaccine
responses given her occupational
exposure to COVID-19 and other
respiratory infections

recommended by NICE for this group
and natalizumab is not permitted
under NHSE/Blueteq
e This patient is currently only eligible for:

o Ofatumumab

o Ocrelizumab

o Ponesimod

o Stem cell transplantation in a trial

Expert group assessment:

e The current NICE technology appraisal from 2007, which did not approve natalizumab
for use in the ‘suboptimal therapy group’, is based on the old definition rather than the
current natalizumab licensed indication:?

o Patients with high disease activity despite treatment with beta interferon. This
group is defined as patients who have failed to respond to a full and adequate
course of a beta interferon. Patients should have had at least one relapse in the
previous year while on therapy, and have at least nine T2-hyperintensive lesions
in cranial MRI or at least one gadolinium-enhancing lesion

e NHSE has accepted that natalizumab is a preferred option in patients at risk of infection
as evidenced by its expanded access initiative during the COVID-19 pandemic?

Expert group recommendation:

Natalizumab would be a preferred option for any patient who is concerned about infection,

or taking concomitant immunosuppressive drugs for another condition, and is JCV-negative

Note: The physician has must confirm that such patients are not immunocompromised

before starting natalizumab treatment?

4.3, Patients for whom anti-CD20 agents are inappropriate



Case study provided by David Paling, Consultant Neurologist, Royal Hallamshire Hospital in Sheffield, and
Doncaster Royal Infirmary

Anti-CD20 monoclonal antibodies selectively deplete CD20+ B and CD20+ T cells and efficiently suppress
inflammatory disease activity.?* Due to their mechanism of action, anti-CD20 antibody therapies may be
associated with an increased risk of infections. Evidence suggests that the risk of severe infection is
associated with comorbidities, higher age, longer duration of treatment, and higher EDSS scores.?

Case study Current situation
e 43 year old woman with RRMS who works | e Despite having a relapse and MRI
e Her initial symptoms were in 2014 and she disease activity on dimethyl
was diagnosed in 2015 fumarate, this patient would not be

able to have natalizumab currently in
the UK as she had 1 relapse, despite a
relapse on treatment, potentially
conferring a worse prognosis?’

e This patient would be eligible for anti-
CD20 treatments (ofatumumab and

e She was started on dimethyl fumarate in
2016

e She initially did well on dimethyl fumarate,
but after 4 years she had a new lesion on
MRI, followed by a clinical relapse the

following year ocrelizumab)?” but her oncologist has
e She was in the process of considering a advised against these in view of
change in treatment when she was associations in clinical trials with
diagnosed with breast cancer higher rates of breast cancer?®
e She had a lumpectomy and chemotherapy e The patient would only be eligible for
in 2022 natalizumab if she had a further
: relapse?’
e She would like to escalate her treatment

e Waiting for a further relapse risks
accumulation of permanent
disability?’

but her oncologist warns against the use of
anti-CD20 therapies (ocrelizumab and
ofatumumab) in view of their association
with higher rates of breast cancer?®

Expert group assessment:

e The current NICE technology appraisal from 2007, which did not approve natalizumab
for use in the ‘suboptimal therapy group’, is based on the old definition rather than the
current natalizumab licensed indication:?

o Patients with high disease activity despite treatment. This group is defined as
patients who have failed to respond to a full and adequate course of a disease
modifying therapy. Patients should have had at least one relapse in the previous
year while on therapy?

e Natalizumab could be considered alongside other highly effective therapies, with
selection of treatment dependent on other clinical factors.

Expert group recommendation:

Natalizumab would be an option for patients who were escalating their treatment to a highly

effective therapy after a relapse on their previous DMT. The risks and benefits of the

treatments would be considered dependent on the other comorbidities of the person with

MS, and the best therapy for the patient chosen.?

4.4, Patients with low lymphocytes following previous DMT



Case study provided by Waqar Rashid, Consultant Neurologist, St Georges Hospital NHS Foundation Trust

Case study Current situation

e 47 year old woman who works as a project manager e She does not meet

e Diagnosed 4 years ago with a possible history not fully RES criteria for
appreciated at the time dating back a further 3-4 years natalizumab, so is
following her last completed pregnancy currently not eligible

e She had two mild-moderate relapses (optic neuritis and for the therapy

sensory) in the 18 months prior to diagnosis with good
recovery and commenced on dimethyl fumarate

e Initially she was relapse-free and tolerated the medication
over the next two years but from about 12 months
developed lymphopenia with values ranging between
0.6-0.8 which persisted over the next 2 years but were
stable

e About 8 months ago she unfortunately sustained a spinal
cord relapse resulting in increased urinary urgency and
ongoing mobility problems

e MRl showed 1 new cord and 1 new brain lesion

e She was discussed by the MDT and it was agreed to escalate
DMT

e Based on one relapse with MRI activity she was offered
escalation (highly active RRMS) with options as per
algorithm being: ocrelizumab, ofatumumab, fingolimod and
ponesimod ¥’

e She came off dimethyl fumarate six months ago in
anticipation of escalation but her lymphocyte count has
continued to be low at between 0.6-0.7

e There is concern as all her options to escalate will reduce
lymphocyte count further and put her potentially at
increased risk of infection;? she is extremely worried by
this but also worried she is now off DMT and potentially at
increased risk of relapse

Expert group assessment:

e Natalizumab is the only high efficacy DMT that does not cause lymphopenia?® but as this
patient does not meet RES criteria she is currently not eligible for the therapy

Expert group recommendation:

Because of the relative preservation of immunity with natalizumab it is potentially the

preferred option for this patient if it were available.?® Natalizumab was the only high efficacy

DMT used during the COVID-19 pandemic for this reason.?




5. Literature review of real-world evidence studies

1. Association of Initial Disease-Modifying Therapy with Later Conversion to Secondary Progressive Multiple
Sclerosis. Brown et al. (2019)%°

Aim: to determine the association between the use, the type of, and the timing of DMTs with the risk of conversion to
secondary progressive MS.

Design: cohort study with prospective data from 68 neurology centres in 21 countries examining 1555 patients with
RRMS.

Results: initial treatment with fingolimod, alemtuzumab or natalizumab was associated with a lower risk of conversion
than initial treatment with glatiramer acetate or beta interferon (hazard ratio [HR], 0.66; p=0.046).

2. (Clinical Outcomes of Escalation vs Early Intensive Disease-Modifying Therapy in Patients with Multiple Sclerosis.
Harding et al. (2019)3°

Aim: to analyse long-term outcomes according to initial treatment strategy.
Design: population-based cohort study.

Results: 592 patients from South-East Wales (UK) were included. Individuals who received high-efficacy (HE) therapy as
second-line (ESC) were most likely to receive natalizumab. Mean 5-year change in EDSS was lower in the early
intensive treatment (EIT) group than the ESC group (0.3 vs. 1.2); this remained significant after adjustment for relevant
covariates (p=0.002).

3. Initial high-efficacy disease-modifying therapy in multiple sclerosis: A nationwide cohort study. Due Buron et al.
(2020)*

Aim: to determine the effectiveness of HE DMT vs. medium-efficacy (ME) DMT as the first treatment choice in
treatment-naive MS patients.

Design: cohort study. 194 patients starting HE DMT and 194 starting ME DMT.

Results: At 4 years follow-up, the probabilities of 6-month EDSS score worsening were 16.7% for HE DMT and 30.1%
for ME DMT (p=0.006). Patients initiating HE DMT had a lower probability of relapse.

4. Timing of high-efficacy therapy for multiple sclerosis: a retrospective observational cohort study. He et al.
(2020)*

Aim: to compare long-term disability outcomes between patients who started HE DMT (rituximab, ocrelizumab,
mitoxantrone, alemtuzumab, or natalizumab) within 2 years of disease onset with those who started 4-6 years after
onset.

Design: retrospective international observational study using data from the MSBase and Swedish MS registries on
RRMS patients.

Results: 277 (51%) of 544 patients started therapy early and 267 (49%) started late. The mean EDSS score was lower in
the early start group throughout the 10-year follow-up , with a difference of -0.98 (p<0.0001).

5. Long-term disability trajectories in relapsing multiple sclerosis patients treated with early intensive or
escalation treatment strategies. laffaldano et al. (2021)3

Aim: to evaluate disability trajectories in RRMS patients treated with EIT or ESC.
Design: retrospective observational cohort study using prospective patient data from the Italian MS Register.

Results: 2702 RRMS patients were included. Mean annual delta-EDSS values were all significantly higher (p<0.02) in
the ESC group compared to the EIT group.

6. Treatment Escalation vs Inmediate Initiation of Highly Effective Treatment for Patients with Relapsing-
Remitting Multiple Sclerosis. Spelman et al. (2021)°

Aim: to investigate the association of national differences in DMT strategies for RRMS with disability outcomes.

Design: retrospective cohort study using data on 4861 patients from the Danish and Swedish national MS registries
from the date of index DMT initiation until the last recorded visit.

Results: of 2700 Swedish patients who were included, 65.5% initiated a low to moderately effective DMT and 34.5%
initiated a highly effective DMT. In contrast, 92-3% of total 1994 Danish patients initiated a low to moderately effective



DMT and 7.6% a highly effective DMT. The Swedish strategy was associated with a 29% reduction in rate of post-
baseline confirmed disability worsening and a 24% reduction in the rate of reaching an EDSS score of 3.

Conclusion: Escalation of treatment efficacy was inferior to using more efficacious DMT as initial treatment.

7. Long-Term Efficacy Outcomes of Natalizumab vs. Fingolimod in Patients With Highly Active Relapsing-Remitting
Multiple Sclerosis: Real-World Data From a Multiple Sclerosis Reference Center. Boziki et al (2021)3*

Aim: to report real-world experience of a MS Center with respect to natalizumab vs. fingolimod comparison in terms
of efficacy and safety, referencing long-term follow-up.

Design: an analysis of retrospective data for all patients that received 2nd-line treatment with natalizumab (since May
2007) or fingolimod (since September 2011) and who either discontinued treatment or were currently under
treatment (as of August 2020).

Results: of a total of 138 unmatched patients, 84 treated with natalizumab and 54 treated with fingolimod, 31 patients
in each group were analysed following Propensity Score matching. Mean follow-up period for natalizumab- and
fingolimod-treated patients was 4.43 + 0.29 and 3.59 * 0.32 years (p=0.057), respectively. In the matched analysis,
time to disability improvement and time to disability worsening was comparable between groups. A higher proportion
of patients remained free of relapse under natalizumab compared to fingolimod (p=0.021, HR: 0.25, 95% confidence
interval [CI]: 0.08-0.8), as well as free of MRI activity (p=0.006, HR: 0.26, 95% CI: 0.08-0.6). Treatment discontinuation
due to MRI activity was significantly higher for fingolimod-treated patients compared to natalizumab (p=0.019, HR:
0.12, 95% Cl: 0.05-0.76).

8. Long Term Effectiveness of Natalizumab in Patients with Relapsing Remitting Multiple Sclerosis Treated in the
Routine Care in Greece: Results from the Multicenter, Observational 5 Year Prospective Study ‘TOPICS Greece.
Dardiotis et al. (2021)3®

Aim: to provide long-term data on the safety and effectiveness of natalizumab in patients with RRMS treated in a
routine care setting in Greece

Design: a multicenter, single-country, prospective 5-year observational study

Results: Between 19-Apr-2012 and 18-Dec-2014, 304 eligible adults were enrolled in the study by 20 hospital-based
neurologists. The 1-year ARR before treatment initiation was 1.859, while the ARR during the first year of treatment
was 0.131, representing a significant 93% reduction (p<0.001). The ARR over the median treatment period of 59.4
months was 0.109. Patients with <1 relapse in the pre-natalizumab year (46.1%) and those having received <1 prior
disease-modifying therapy (57.9%) displayed significantly lower on-natalizumab ARR. The 1-, 2-, 3-, 4- and 5-year
cumulative probabilities of EDSS progression were 3.2, 6.2, 9.7, 13.4, and 17.4%, respectively; the respective
probabilities of EDSS disability improvement were 18.3, 25.1, 27.4, 28.0, and 30.1%. Over a median safety data
collection period of 48.7 months, 4.6% of the patients experienced > 1 serious adverse event, with infections (reported
in 1.0%) being the most common.

9. Initial treatment strategy and clinical outcomes in Finnish MS patients: a propensity-matched study. Hdnninen
et al. (2022)%¢

Aim: to compare outcomes of initial treatment with infusion therapies and ME DMT.
Design: propensity-matched cohort of Finnish RRMS patients.

Results: 154 patients initiated with HE DMT (natalizumab, alemtuzumab, ocrelizumab or rituximab) and 1771 initiated
with ME DMT. Probability of 6-month CDP at 5 years was 28.4%.in the HE DMT patients and 47% in the ME DMT
patients (p=0.013). Probability of relapse was 34.6% and 47.2% for the HE DMT and ME DMT patients, respectively
(p=0.019).
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NIC

About you

National Institute for
Health and Care Excellence

1.Your name

2. Name of organisation

MS Society

3. Job title or position

4a. Brief description of
the organisation
(including who funds it).
How many members does
it have?

The MS Society is the UK'’s largest charity for people with MS. We fund world-leading research, provide
information and support, and campaign for the rights of people affected by MS. Our ultimate goal is to find a
cure. Until then, we're working to make sure no one has to face MS alone.

In 2023, our helpline and information services responded to over 25,000 enquiries and 4 million people visited
our website. Our network of 230 groups supports the MS community at a local level, across the UK.

We are a registered charity, with the vast majority of our income coming from individual and philanthropic
donations and legacies. We are not a member organisation.

4b. Has the organisation
received any funding from
the company(ies) bringing
the treatment(s) to NICE
for evaluation or any of
the comparator treatment
companies in the last 12
months? [Relevant
companies are listed in
the appraisal stakeholder
list.]

If so, please state the
name of the company,

Merck Serono
o May 2024 - Grant towards helpline specialist nurses service - £20,000

Roche
e Feb 2024 - Sponsorship of MS Frontiers conference - £10,000
o May 2024 - Grant towards the MS helpline - £35,000

Sanofi Genzyme
e June 2024 - sponsorship of MS Frontiers conference - £10,000

Patient organisation submission

Natalizumab and Tyruko (natalizumab biosimilar) for treating highly active relapsing-remitting multiple sclerosis after at least one disease modifying therapy

[1D6269]

20of13
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amount, and purpose of
funding.

4c. Do you have any
direct or indirect links
with, or funding from, the
tobacco industry?

No

5. How did you gather
information about the
experiences of patients
and carers to include in
your submission?

We speak daily to people about their experiences with, or supporting someone with, multiple sclerosis. For
years we’ve worked alongside people with MS and their carers to understand what’s important to them. For this
submission, we drew on the experiences of those who have used the related disease modifying therapy (DMT)
natalizumab, our 2022 “My MS My Needs” survey of the experiences of people with MS in the UK (1), our 2022
“Friends and Family” survey (2) of loved ones of people with MS in the UK, and on the results of an MS Society
funded project that aimed to understand DMT treatment decisions from the perspective of people with relapsing
remitting MS (3).

1. MS Society (2023) My MS My Needs 2022

2. MS Society (2023) Findings from the 2022 Family & Friends Survey

3. Manzano, A. et al. (2019) CRIMSON - Considering Risk and benefits In Multiple Sclerosis treatment

selection: Final Report
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https://www.mssociety.org.uk/sites/default/files/2023-08/My%20MS%20My%20Needs%202022%20report.pdf
https://www.mssociety.org.uk/sites/default/files/2023-09/Family%20and%20Friends%202022%20report_0.pdf
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Living with the condition
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