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Abbreviations

Abbreviation Definition

AAVS Adeno-associated viral vector of serotype 5
ABR Annualised bleeding rate

AE Adverse event

AFP Alpha-fetoprotein

AjBR Annualised joint bleeding rate

ALP Alkaline phosphatase

ALT Alanine aminotransferase

aPTT Activated partial thromboplastin time
AsBR Annualised spontaneous bleeding rate
ASH American Society for Hematology

AST Aspartate aminotransferase

BIM Budget impact model

BNF British National Formulary

BPI Brief Pain Inventory

BSH British Society for Haematology

bw Body weight

CCC Comprehensive Care Haemophilia Centre
CFH Congrés Frangais d’Hemostase (French Haemostasis Congress)
Cl Confidence interval

COVID-19 Coronavirus disease 2019

CPK Creatine phosphokinase

CRP C-reactive protein

DHSC Department of Health and Social Care
DNA Deoxyribonucleic acid

DSA Deterministic sensitivity analysis

EAHAD European Association for Haemophilia and Allied Disorders
EHL Extended half-life

EMA European Medicines Agency

EQ-5D-5L EuroQol-5 dimensions-5 levels

ESS Effective sample size
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EtranaDez

Etranacogene dezaparvovec

EU European Union

evLYG Equal-value life years gained

FAS Full Analysis Set

FDA Food and Drug Administration

FEIBA Factor eight inhibitor bypassing agent

FIX Factor IX

GC Genome copy

Haem-A-QoL Haemophilia Quality of Life Questionnaire for Adults
HAL Haemophilia Activities List

HBV Hepatitis B virus

HCV Hepatitis C virus

HERO Haemophilia Experiences, Results and Opportunities

hFIXco-Padua

Codon optimised naturally occurring variant of human coagulation
Factor IX

HIV Human immunodeficiency virus

HJHS Haemophilia Joint Health Score

HOPE-B Health outcomes with Padua gene; evaluation in haemophilia B
HRQoL Health-related quality of life

ICER Incremental cost-effectiveness ratio

ICH Intracranial haemorrhage

IgG Immunoglobulin G

IgM Immunoglobulin M

IL-18 Interleukin-1-beta

IL-2 Interleukin-2

IL-6 Interleukin-6

INFy Interferon-gamma

iPAQ International Physical Activity Questionnaire
IPD Individual patient-level data

IPTW Inverse probability of treatment weighting
ITC Indirect treatment comparison

ITl Immune tolerance induction

U International unit
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LLOQ Lower limit of quantitation

LOD Limit of detection

LS Least square

LYG Life years gained

MAIC Matching-adjusted indirect comparison

MCP-1 Monocyte chemotactic protein-1

MD Mean difference

MET Metabolic Equivalent of Task

MIMS Monthly Index of Medical Specialities

NAb Neutralising antibody

NBU Nijmegen-Bethesda Unit

PAS Patient Access Scheme

PP Per-protocol

PRO Patient-reported outcome

PROBE Patient-Reported Outcomes Burdens and Experiences
PSA Probabilistic Sensitivity Analysis

PSS Personal Social Services

PSSRU Personal Social Services Research Unit

QALY Quality-adjusted life years

QoL Quality of life

rAAV5 Recombinant adeno-associated viral vector of serotype 5
rFIX Recombinant Factor IX

rFIXFc Recombinant Factor IX Fc fusion protein (Alprolix)
rIX-FP Recombinant Factor IX albumin fusion protein (Idelvion)
RNA Ribonucleic acid

RR Rate ratio

SAE Serious adverse event

SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2
SD Standard deviation

SE Standard error

SHL Standard half-life

SLD Summary-level data
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SLR Systematic literature review

SMD Standardised mean difference

SOC System organ class

STC Simulated Treatment Comparison

TEAE Treatment-emergent adverse event

TSD Technical Support Documents

TTO Time trade-off

UK United Kingdom

US-ICER Institute for Clinical and Economic Review

UKHCDO United Kingdom Haemophilia Centres Doctor’s Organisation
ULN Upper limit of normal

us United States

VAS Visual analogue scale

VS Versus

WFH World Federation of Haemophilia

WPAI Work Productivity and Activity Impairment Questionnaire
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B.1 Decision problem, description of the technology and

clinical care pathway

This submission is the first haemophilia B treatment to be appraised by NICE. Since
there is no previous precedence for haemophilia B treatments undergoing NICE
appraisal, there are no direct comparative methodologies from previous HTAs, as was

noted at the decision problem meeting.

Please note that each main section in this submission is preceded by an executive
summary with the key messages covered in the section, with the full, referenced
information and data substantiating the top-level statements being provided within

each section.

B.1.1  Decision problem

The submission covers the technology’s full marketing authorisation for this indication.

The decision problem as per final scope is outlined 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

considered include:

e change in factor IX levels

e need for further treatment with
factor IX injections

e annualised bleeding rate
e durability of response to
treatment

e complications of the disease
(e.q., joint problems and joint

Population People with moderately severe* or | As per final scope Not applicable
severe haemophilia B
Intervention Etranacogene dezaparvovec As per final scope Not applicable
Comparator(s) Established clinical management | As per final scope, comparator is | Factor IX prophylaxis is the most
(including prophylaxis and on-| mainly prophylaxis with on- | relevant comparator used in clinical
demand treatment) demand option used in some | practice. A very small cohort of
patients patients using on-demand Factor IX
treatment may be eligible for
etranacogene dezaparvovec, i.e.
those who are eligible for prophylaxis
but continue to treat on-demand due
to patient choice or clinical
challenges
Outcomes The outcome measures to be As per final scope Not applicable
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surgeries)
e adverse effects of treatment
e health-related quality of life.

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.

The reference case stipulates that
the time horizon for estimating
clinical and cost effectiveness
should be sufficiently long to
reflect any differences in costs or
outcomes between the
technologies being compared.
Costs will be considered from an
NHS and Personal Social Services
perspective.

The availability of any commercial
arrangements for the intervention,
comparator and subsequent
treatment technologies will be
taken into account.

The use of etranacogene
dezaparvovec is conditional on the
presence of a specific biomarker
(currently considered confidential
by the company). The economic
modelling should include the costs
associated with diagnostic testing
for biomarkers in people with

As per final scope, noting that the
use of etranacogene
dezaparvovec is conditional on
the test result for a biomarker.

The clarification included in the
previous column intends to flag that
patients will require to undertake a
specific biomarker test for
neutralising antibodies before
receiving etranacogene
dezaparvovec. Clinicians will
consider the use of etranacogene
dezaparvovec based on the test
result (no cut-off values defined).
The company will provide the test
free of charge, which is not routinely
performed in the NHS, and
therefore its costs are not included
in the cost-effectiveness model. The
company assumes that indirect
costs associated with testing
patients (e.g., staff time) will not be
substantial, as testing will take place
as part of routine clinic follow-up.
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haemophilia B who would not
otherwise have been tested. A
sensitivity analysis should be
provided without the cost of the
diagnostic test.

Subgroups to be | Guidance will only be issued in | As per final scope Not applicable
considered accordance with the marketing
authorisation. Where the wording
of the therapeutic indication does
not include specific treatment
combinations, guidance will be
issued only in the context of the
evidence that has underpinned the
marketing authorisation granted by
the regulator.

Special None in the final scope. None in the final scope Not applicable
considerations
including issues
related to equity
or equality

*Moderately severe haemophilia does not have a standard definition but is considered here to be less than or equal to 2% of normal clotting Factor IX, as used

in clinical trials for gene therapies in haemophilia B to date, ' agreed by UK clinicians,® and as per final scope.
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B.1.2  Description of the technology being evaluated

Table 2: Technology being evaluated

UK approved name and | Hemgenix® (etranacogene dezaparvovec)
brand name

Mechanism of action (see |« Etranacogene dezaparvovec is a gene
Section B.1.2.1) therapy product designed to introduce a copy
of the human Factor IX coding DNA
sequence into hepatocytes to address the
root cause of the Haemophilia B disease.

e Etranacogene dezaparvovec consists of a
codon-optimised coding DNA sequence of
the gain-of-function Padua variant of the
human Factor IX (hFIXco-Padua), under
control of the liver-specific LP1 promoter,
encapsulated in a non-replicating
recombinant adeno-associated viral vector of
serotype 5 (rAAV5).

¢ Following single intravenous infusion,
etranacogene dezaparvovec preferentially
targets liver cells, where the vector DNA
resides almost exclusively in episomal form.
After transduction, etranacogene
dezaparvovec directs long-term liver-specific
expression of Factor IX-Padua protein.

e As aresult, etranacogene dezaparvovec
ameliorates the deficiency of circulating
Factor IX procoagulant activity in patients
with Haemophilia B.

Marketing authorisation/CE | At the time of this submission, January 2023,

mark status etranacogene dezaparvovec has only been

approved by the FDA in the United States.”

Anticipated date of European Marketing
Authorisation is February/March 2023

Anticipated date of Great Britain marketing
authorisation is March 2023.

In 2018, etranacogene dezaparvovec was granted
orphan designation status for the treatment of
haemophilia B by the European Commission.?

Etranacogene dezaparvovec has been granted
Breakthrough Therapy Designation by the U.S.
Food and Drug Administration and access to the
Priority Medicines (PRIME) regulatory initiative by
the European Medicines Agency (EMA).%10

Indications and any | Proposed indication: Etranacogene dezaparvovec
restriction(s) as described in | is indicated for the treatment of severe and
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the summary of product | moderately severe haemophilia B (congenital
characteristics (SmPC) Factor IX deficiency) in adult patients without a
history of Factor IX inhibitors. |}

Etranacogene dezaparvovec should only be
administered to patients who have demonstrated
absence of Factor IX inhibitors. In case of a
positive test result for human Factor IX inhibitors,
a re-test within approximately 2 weeks should be
performed. If both the initial test and re-test results
are positive, the patient should not receive
etranacogene dezaparvovec.

Etranacogene dezaparvovec is contraindicated for
patients with:

e hypersensitivity to the active substance or to
any of the excipients

e active infections, either acute or uncontrolled
chronic

¢ known advanced hepatic fibrosis or cirrhosis.

Method of administration and | Treatment should be initiated under the
dosage supervision of a physician experienced in the
treatment of haemophilia and/or bleeding
disorders. This medicinal product should be
administered in a setting where personnel and
equipment are immediately available to treat
infusion related reactions.

The recommended dose of etranacogene
dezaparvovec is a single dose of 2x10"® GC/kg
body weight (bw) corresponding to 2 mL/kg bw,
administered as an intravenous infusion after
dilution with sodium chloride 9 mg/mL (0.9%)
solution for injection. Etranacogene dezaparvovec
must not be administered as an intravenous push
or bolus.

The diluted product should be administered at a
constant infusion rate of 500 mL/hour (8 mL/min).

e In the event of an infusion reaction during
administration, the infusion rate should be
slowed or stopped to ensure patient
tolerability. If the infusion is stopped, it may
be restarted at a slower rate when the
infusion reaction is resolved.

¢ If the infusion rate needs to be reduced, or
the infusion stopped and restarted, the
etranacogene dezaparvovec solution should
be infused within the shelf life of diluted
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etranacogene dezaparvovec, i.e. within
24 hours after the dose preparation.

Etranacogene dezaparvovec can be administered

only once.
Additional tests or | Pre-treatment monitoring
investigations Anti-AAV5 NAbs

Prior to the treatment with etranacogene
dezaparvovec, patients should be assessed for
the titre of pre-existing neutralising antibodies
against adeno-associated viral vector serotype 5
(AAVS).

Baseline hepatic function

Prior to the treatment with etranacogene

dezaparvovec, patient's liver transaminases

should be evaluated and liver ultrasound and
elastography performed. This includes:

e Enzyme testing (alanine aminotransferase
(ALT), aspartate aminotransferase (AST)
alkaline phosphatase (ALP) and total
bilirubin). ALT test results no later than within
3 months prior to treatment should be
obtained, and ALT testing repeated at least
once prior to etranacogene dezaparvovec
administration to establish patient’'s ALT
baseline.

e Hepatic ultrasound and elastography
assessment obtained no later than within 6
months before etranacogene dezaparvovec
administration.

In case of radiological liver abnormalities and/or

sustained liver enzyme elevations, consideration

of a consultation with a hepatologist is
recommended to assess eligibility for
etranacogene dezaparvovec administration.

Infusion-related reactions

Patients should be closely monitored for infusion
reactions throughout the infusion period and at
least for 3 hours after end of infusion.

Post-treatment monitoring

Hepatotoxicity

After etranacogene dezaparvovec administration,
transaminases should be closely monitored, e.g.,
once per week for at least 3 months. Follow-up
monitoring of transaminases in all patients who
developed liver enzyme  elevations s
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recommended on a regular basis until liver
enzymes return to baseline values.

Hepatic function and Factor IX monitoring

After administration, the patient's ALT and
Factor IX activity levels should be monitored
according to the following schedule:

e First 3 months after treatment: weekly

e Months 4-12 (Year 1) after treatment: every
3 months

e Year 2: every 6 months for patients with
Factor IX activity levels >5 |U/dL. Consider
more frequent monitoring in patients with
Factor IX <5 IU/dL and consider the stability
of Factor IX levels and evidence of bleeding

e After Year 2: every 12 months for patients
with Factor IX activity levels >5 |U/dL.
Consider more frequent monitoring in patients
with Factor IX <5 IU/dL and consider the
stability of Factor IX levels and evidence of
bleeding

To assist in the interpretation of ALT results,

monitoring of ALT should be accompanied by

monitoring of AST and creatine phosphokinase

(CPK) to help rule out alternative causes for ALT

elevations.

In case of ALT elevations, it is further
recommended to assess possible alternative
causes of the ALT elevation including
administration of potentially hepatotoxic medicinal
products or agents, alcohol consumption, or
strenuous exercise. Retesting of ALT levels within
24—48 hours and, if clinically indicated, performing
additional tests to exclude alternative aetiologies
should be considered.

If a patient returns to prophylactic use of Factor IX
concentrates/haemostatic agents for haemostatic
control, consider following monitoring and
management consistent with instructions for those
agents. An annual health check-up should include
liver function tests.

Factor IX inhibitors

Patients should be monitored through appropriate
clinical observations and laboratory tests for the
development of inhibitors to Factor IX after
etranacogene dezaparvovec administration.

Risk of malignancy
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It is recommended that patients with pre-existing
risk factors for hepatocellular carcinoma (such as
hepatic fibrosis, hepatitis C or B disease, non-
alcoholic fatty liver disease) undergo regular liver
ultrasound screenings and are regularly monitored
for alpha-fetoprotein (AFP) elevations (e.g.,
annually) for at least 5 years after etranacogene
dezaparvovec administration.

List price and average cost of | The list price of £2,600,000 per treatment for a
a course of treatment single-dose intravenous infusion of etranacogene
dezaparvovec (1 x 10"® genome copies/mL
concentrate for solution for infusion) has been
submitted and provisionally approved by the
Department of Health and Social Care subject to
Marketing Authorisation.

Patient access scheme (if | An application for a simple patient access scheme
applicable) has been submitted to NHSE and is in process for
advice to be issued on 27" January 2023.

Source: Hemgenix® (etranacogene dezaparvovec) SmPC, 2022,

B.1.2.1 Mechanism of action and development of
etranacogene dezaparvovec

Etranacogene dezaparvovec is a gene therapy product designed to introduce a copy
of the human Factor IX gene into hepatocytes (liver cells) to address the lack of
functional Factor IX protein expression in people with haemophilia B (see Summary of
Product Characteristics [SmPC] in Appendix C). Etranacogene dezaparvovec uses
the recombinant adeno-associated viral vector of serotype 5 (rAAVS) and delivers the
gain-of-function hFIXco-Padua gene variant (a highly active, naturally occurring
variant that generates five to 10 times greater Factor I1X activity levels than the normal

wild-type Factor IX gene) under the control of a liver-specific promoter (Appendix C).

As shown in Figure 1 following single intravenous infusion, etranacogene
dezaparvovec preferentially targets liver cells, where the vector DNA will reside almost
exclusively in episomal form (Appendix C). Subsequent to transduction, etranacogene
dezaparvovec directs long-term liver-specific expression of Factor IX-Padua protein
(Appendix C). As a result, etranacogene dezaparvovec ameliorates the deficiency of

circulating Factor IX procoagulant activity of patients suffering from haemophilia B,
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restoring the haemostatic potential, limiting haemophilia-related bleeding episodes

and the need for Factor IX replacement treatment (Appendix C).

Figure 1: Schematic showing the mechanism of action of etranacogene
dezaparvovec
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1.2.1.1 Molecular and cellular pathways involved

In summary, the transgene (Factor IX) expression is targeted to liver by using a protein
capsid that interacts primarily with liver cells, while the transgene is expressed under
the control of a liver-specific promoter meaning that the transduced Factor IX gene is

activated specifically in liver cells, and not in any other cells.'34

1.2.1.2 hFIX-Padua coding sequence

The transgene (Factor IX) selected for etranacogene dezaparvovec encodes a
hyperactive Factor IX variant known as “Padua”.'* Originally, development was started

on AMT-060, with the same protein capsid and cassette design as etranacogene
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Padua variant by only one amino acid, i.e. arginine 338 in the factor IX protein is

changed to leucine (Figure 2).15:16

Figure 2: Etranacogene dezaparvovec capsid vs AMT-060
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Source: Miesbach et al., 20227

After the Phase I/ll trial of AMT-060, the product was enhanced to AMT-061
(etranacogene dezaparvovec) with the “Padua” variant of the gene.' The Factor IX-
Padua variant, which has demonstrated an eightfold increase in Factor IX-specific
activity compared with the Factor IX wild-type gene,'®'® was selected to attain a gain-
of-function in Factor IX activity over the wild-type Factor IX gene. Factor Expression
of this transgene in liver cells yields functional human clotting Factor IX-Padua, which

is secreted into circulation.'#
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B.1.3  Health condition and position of the technology in the
treatment pathway

e Haemophilia B is a rare X chromosome-linked congenital bleeding disorder
characterised by a deficiency of coagulation Factor IX.

e The severity of haemophilia B generally correlates with the degree of clotting-
factor deficiency and is categorised as either severe (Factor IX <1%), moderate
(Factor IX 1% to 5%), or mild (Factor IX 5% to <40%).

e A total of 1200 adults in the UK live with haemophilia B, of which 242 and 271
are categorised to have severe and moderate disease, respectively.

- Across England, it is estimated that there are 867 adults with
haemophilia B; of which 31% (262) have moderately severe or severe

disease (Factor IX <2%). A total of adults with moderately severe or
severe haemophilia B comprise the patient population of interest for this
submission.

e People with moderately severe (Factor IX 1-2%) or severe (Factor IX <1%)
haemophilia B tend to have bleeding after an injury or surgery or spontaneous
bleeds, with joint bleeds (hemarthrosis) being the most common bleeding
manifestation

e Haemophilia B can cause substantial functional limitations and reduced health-
related quality of life (HRQoL) associated with bleeding and joint damage

e As the bleeding episodes can be fatal, the mortality rate in people with severe
haemophilia is reported as 2.7 times higher than that of the general population,
with up to 15 years lost in life expectancy

e The mainstay of treatment of haemophilia B consists of Factor IX replacement
therapy as Factor IX prophylaxis therapy or on-demand treatment to prevent
and/or manage bleeding episodes

e Current treatments do not eliminate the risk of bleeding events, and negatively
impact patients’ HRQoL, as measured by the Haemophilia Quality of Life
Questionnaire for Adults (Haem-A-QolL), since regular infusions can be
burdensome, impact mental health and are associated with side-effects such
as injection site reactions

e Etranacogene dezaparvovec is a single-dose gene therapy that induces stable
Factor IX expression, potentially eliminating the burden associated with current
need for frequent Factor IX intravenous injections
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B.1.3.1 Overview of the disease

1.3.1.1 Definition

Haemophilia B is a rare, X-chromosome-linked, congenital bleeding disorder
characterised by a deficiency of coagulation Factor IX. Haemophilia B predominantly
affects men (who have only one X chromosome), while women are more commonly
heterozygote carriers with no, mild or moderate bleeding symptoms. In rare cases,
women can have haemophilia B."® The majority (70%) of haemophilia cases are
inherited, while approximately 30% result from a spontaneous mutation.?°2" It has
been reported that up to 50% of haemophilia cases (including both haemophilia A and
haemophilia B) have no previous family history, either owing to lack of male relatives

or spontaneous mutation, which occurs in 40-50% of cases of severe haemophilia.??

1.3.1.2 Pathophysiology

Haemophilia B is caused by insufficient activity levels of coagulation Factor IX, which
arises from mutations in the Factor IX gene which is located on the long arm of the X
chromosome at Xq27.23%* Disruptions in the Factor IX gene that can cause
haemophilia include point mutations, deletions, insertions, duplications, complex

changes, and neutral polymorphisms.2®

Factor IX is a serine protease that helps platelets bind together to form blood clots and
stop bleeding.?® Without Factor IX, bleeding would ensue due to the insufficient

amount of Factor Xa (FXa) and thrombin (Figure 3).
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Figure 3: Cell-based coagulation model
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1.3.1.3 Diagnosis and classification

Haemophilia B diagnosis requires a detailed clinical history including clinical
examination, the use of bleeding assessment tools, laboratory testing and genetic
testing. It is also important that the clinicians obtain their patients’ bleeding history and
family history of abnormal or unexplained bleeding to assess patterns of inheritance
to assist with diagnosis.?' In patients with clinical history suggestive of an underlying
bleeding disorder, screening tests including full blood count, prothrombin time and
activated partial thromboplastin time (aPTT) can be done. A prolonged aPTT and
subsequently a one-stage Factor IX clotting assay showing reduced Factor IX activity
levels suggest a diagnosis of haemophilia B.?8-3° Neonates with a family history of
bleeding disorders will be tested routinely after birth, whereas those without a family

history are diagnosed incidentally due to spontaneous bleeds.?® A diagnosis of mild
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haemophilia is frequently made later in life than that of more severe forms of the

disease.'®

The severity of haemophilia B generally correlates with the degree of the clotting-factor
deficiency.?! The normal range for Factor IX clotting activity is approximately 50-150%
(5-15 international units [IU]/dL) whereas patients with plasma Factor IX levels
<400 IU/dL can be diagnosed with haemophilia B. Thus, depending on Factor IX
activity level, haemophilia B has been categorised as either severe, moderate or mild

(Table 3)'21,28,31,32

Table 3: Classification of severity for haemophilia B

Clinical Factor IX clotting Usual age at

severity activity Symptoms diagnosis

Severe <1% of normal | e Frequent spontaneous bleeding | Age <2 years
(<1 1U/dL) o Excessive and/or prolonged

bleeding after minor injuries,
surgery, or tooth extractions
Moderate 1-5% of normal | e« Seldom have spontaneous Age <5-6 years
(1-51U/dL) bleeding

e Excessive and/or prolonged

bleeding after minor injuries,
surgery, or tooth extractions

Mild 5% to <40% of e Rare Spontaneous b|eeding Often later in

normal (5~ e Excessive and/or prolonged life, depending
40 1U/dL) bleeding after major injuries, on haemostasis

surgery, or tooth extractions challenges

Abbreviation: IU/dL, international unit per decilitre
Sources: Konkle et al., 1993,%2 White et al., 2001,%" Peerlinck and Jacquemin, 201032

The age at diagnosis and the frequency of bleeds are generally related to the Factor IX
level.?® If Factor IX clotting activity is between 5% and 40% (mild haemophilia B,
Table 3), patients rarely experience spontaneous bleedings but may experience
excessive and/or prolonged bleeding after major injuries, surgeries, or tooth
extractions. If 1% to 5% factor activity of normal is present (moderate haemophilia B,
Table 3), bleeding usually presents after trauma, injury, dental work, or surgery. In
moderate disease, recurrent joint bleeds may be present in up to 25% of cases, and

the diagnosis usually gets delayed due to the symptoms of joint bleeds not being clear
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immediately. If factor activity is less than 1% of normal (severe haemophilia B,
Table 3), bleeding often presents spontaneously. Severe haemophilia usually
manifests in the first few months of life, while mild or moderate haemophilia can

present later in childhood or adolescence (Table 3).33

The residual Factor IX activity generally correlates well with clinical characteristics;
however, phenotypic heterogeneity can occur among individuals with the same factor
levels,?? e.g., a proportion of severe cases display a milder phenotype and, conversely,
those with mild haemophilia B may display a more severe phenotype.®* This
phenotypic heterogeneity in haemophilia B exists due to a complex relationship
between the Factor IX gene mutation and polymorphisms in other genes, epigenetic

influences, and environmental effects.34:3°

1.3.1.4 Clinical features and mortality

Patients with severe haemophilia tend to have spontaneous bleeds or bleeding after
an injury or surgery (Table 3).2":*¢ Spontaneous bleeds, which are bleeding for no
apparent or known reason, most commonly occurs in joints (haemarthrosis), but may
also occur in muscles, soft tissue, skin, mucosa, the gastrointestinal system, the neck

or throat, and the central nervous system (including intracranial haemorrhage).?*

Joint bleeds (haemarthrosis)
Haemarthrosis is a condition of articular bleeding into the joint cavity and it is generally

categorised into traumatic, non-traumatic (spontaneous), and post-operative
haemarthrosis.> Joint trauma further increases the likelihood of developing
haemarthrosis, especially in patients with severe haemophilia, in which more than 90%
of bleeding episodes occur in joints.® In the Haemophilia Experiences, Results and
Opportunities (HERO) online survey study, 67% of adults with haemophilia B
experienced spontaneous joint bleeds.®® In addition, chronic synovitis, a form of
chronic joint disease, is another major cause of disability from bleeding.?® With chronic
synovitis, the thickened and inflamed synovium can eventually degrade the cartilage
and bone within the joint.3® Repeated joint bleeding leads to acute and chronic pain as
well as risk of joint destruction and severe functional impairment secondary to the

inflammatory condition that haemarthrosis triggers. In some cases, it is enough for the
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patient to have a single severe bleed in a joint to cause chronic joint injury. Repeated
bleeding can lead to joint replacement, which is costly for the healthcare system and

causes suffering for the patient.3840

The risk and severity of bleeding manifestations in haemophilia correlates with the
degree of coagulation factor deficiency.?’4! People with severe haemophilia
experience spontaneous bleeding into joints or muscles, predominantly in the absence
of identifiable haemostatic challenge. Moderate haemophilia (Factor IX 1-5%) is
associated with prolonged bleeding with minor trauma or surgery and occasional
spontaneous bleeding. In mild haemophilia (Factor IX 5-40%), spontaneous bleeding
episodes are rare and severe bleeding normally occurs only in connection with trauma
or surgery.?' Haemophilia related morbidity worsen with severity, as spontaneous

bleeding events are more common with severe than with mild haemophilia.4’

HRQoL from joint damage is not only impacted in patients with severe disease.
Patients with moderate haemophilia also have poor foot and ankle specific outcomes
and ankle haemarthropathy, driven by chronic levels of ankle joint pain. Despite
moderate haemophilia being considered less affected by haemarthrosis and
haemarthropathy, patients with a bleeding or haemarthropathy phenotype are

clinically similar to patients with severe haemophilia.*?

Intracranial haemorrhage
One of the most substantial life-threatening manifestations of haemophilia B is

intracranial haemorrhage (ICH), especially among people with severe haemophilia
and those with Factor IX inhibitors.?843 The latest United Kingdom Haemophilia
Centres Doctor’s Organisation (UKHCDO) report states that one adult patient with
severe haemophilia B was reported to suffer an ICH in 2021-2022 (out of a total of 242
patients with severe haemophilia B in the UK).#** Among the established risk factors of
ICH are: severe disease, the presence of Factor IX inhibitors (see Section B.1.3.3),

young age and prior ICH.%?

Quality of life
Haemophilia is associated with a reduced QoL due to symptoms including pain,

functional impairment, anxiety and depression, while bleeding events and progression
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of joint disease is associated with a reduction in work productivity and an increase in
healthcare resource use.*>*° Moreover, without adequate treatment, haemophilia B is
associated with pronounced reduction in QoL and premature death.® Untreated
disease also leads to permanent joint damage,® risk of serious conditions in the case

of brain haemorrhage,®' and bleeding in the gastrointestinal tract.5?

Figure 4 demonstrates that the mean health utility score (scale from 0-1) for those
with severe disease is lower (0.64 vs 0.73) compared to those with mild disease.>3-6
Similarly, a recently published multinational and observational study (B-Natural study)
showed that patients with severe haemophilia B have worse QoL scores when

compared to patients with mild and moderate haemophilia B.

Figure 4: Health utility estimates in people with haemophilia B
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Beyond the physical burden, the collective experience of living with haemophilia has
substantial effects on mental well-being, particularly among young people living with

the condition, within whom signs of major depressive disorder are common.57-%8

If an injury occurs in a joint, the joint may need to be replaced, which can be a relatively

demanding operation and could also lead to postoperative complications with long-
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term rehabilitation and chronic pain as a result. Pain in one or more joints is a daily
reality for as many as two-thirds of patients with severe haemophilia.?®° QoL among
individuals with haemophilia is thus impaired, mainly due to pain and disability
associated with haemophilic arthropathy.?' In the CHESS study, 515 patients with
haemophilia A and B responded to a QoL instrument (the EuroQoL 5-dimension [EQ-
5D] questionnaire). The mean index score for patients with and without joint damage
was 0.731 and 0.875 (p<0.000), respectively, showing that joint injuries have a
significant negative impact on the patient's QoL.6' Moreover, results from same study
showed that 85% of patients with severe haemophilia B experienced chronic pain over

the previous 12 months.4’

An eastern European study demonstrated that depressive symptoms were negatively
associated with all QoL domains (including mental and physical). The study also
demonstrated that for patients with haemophilia B, depressive symptoms are
associated with more urgent hospital visits due to haemophilia, more bleeding

episodes and affected joints, as well as low self-esteem and worse QoL.?

Long-term impairments in mobility and functional status (as a result of recurrent
bleeding episodes) can limit the participation of patients with haemophilia in daily life
activities.%3-%5 Studies also show that adults with haemophilia are less likely to work
fulltime, and some form of activity limitation is more common among patients with
haemophilia compared to the general population.®® Lost productivity influences the
financial status of patients and can lead to reduced capacity to work and a reduced

ability to participate in society.4’

The negative effects of haemophilia related complications on work productivity are
shown through absenteeism from work and/or school. Patients are less likely to
proceed into full-time employment and occupational disability is typically greater
among patients compared with the general population.>” In the European CHESS
study, patients experienced lost wages and substantial costs related to early

retirement/work stoppage.*’
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Haemophilia B also significantly impacts caregivers, who also experience loss of
productivity at the workplace resulting in indirect costs including lost work time. The
importance of the impact of haemophilia on patients and their families should not be
overlooked, and observational studies play a key role in capturing a ‘snapshot’ of
information about what it is like to live with a rare disease.®” The burden on patients

and their caregivers despite current treatment options is discussed in Section B.1.3.3.

Mortality
In Europe, the mortality rate of patients with severe haemophilia between 1997 and

1998 has been reported being as 2.7 times higher than that of the general population,
with their life expectancy being up to 15 years shorter.5° The median lifespan for the
general population in the UK is 78 years, whereas that for people with haemophilia B
(without human immunodeficiency virus [HIV]) in that study ranged from 63 years for
those with severe disease to 75 years for patients with mild/moderate disease.?® The
life expectancy for patients with haemophilia was severely affected by HIV and
hepatitis C virus (HCV) from contaminated blood products during the 1980s and
1990s.5869 Patients with haemophilia who were co-infected with HIV and HCV can
exhibit a comparatively rapid progression of liver disease, with cirrhosis, hepatic

failure, and hepatocellular carcinoma potential complications.®®

A systematic literature review has found that mortality is strongly correlated with age
and haemophilia severity, with haemorrhage, HIV, HCV, and hepatic disease the
leading causes of death.®® Fewer deaths were attributable to HIV after the year 2000,
whilst the number attributable to haemorrhage remains unchanged,®® and despite
treatment advances in the past decades with consequent reduction in mortality,

haemorrhage remains a leading cause of death in people with haemophilia.”®

A retrospective chart review study in Italy found that the life expectancy of patients
with haemophilia increased from 64.0 years to 71.2 years between 1990 and 1999
and 2000 and 2007, respectively.”! This increase was particularly high among patients
with severe haemophilia B (40.3 years between 1990 and 1999 vs 66.3 years between
2000 and 2007).”" Although the life expectancy of people with haemophilia has
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improved, premature mortality remains a challenge in severe haemophilia or in cases

where treatment adherence is poor (see Section B.1.3.3).50.71.72

1.3.1.5 Epidemiology

Haemophilia B accounts for approximately 22% of all haemophilia cases, with an
estimated prevalence at birth of 3.8/100,000 males across all severity levels and 29%
of haemophilia B cases being severe.”® According to the Annual Global Survey by the
World Federation of Haemophilia (WFH) in 2020, approximately 33,000 people were

living with haemophilia B around the world.”

The United Kingdom Haemophilia Centres Doctors’ Organisation (UKHCDO) Annual
Report of 2022 reported that, in the financial year of 2021/2022, there were a total of
1200 adults with congenital haemophilia B, registered and treated in the UK.** A total
of 242 and 271 adults were categorised as having severe or moderate haemophilia B,
respectively (Table 4). The vast majority of adults with severe haemophilia B were
treated with Factor IX concentrate that year (n=211/242, 87%), as were the maijority
of those with moderate haemophilia B (n=157/271, 58%) (Table 4).

Table 4. Adults with congenital haemophilia B, registered and treated in the
UK, 2021/2022

Factor IX <1%

Factor IX 1-5%

Factor IX >5-

(severe) (moderate) <40% (mild)
Total number of adults (218
years) in register 242 271 687
Total numbers of adults (218
years) treated with Factor IX 211 157 129

concentrate this year

Source: UKHCDO, Annual Report 2022 44

For the Budget Impact Model (BIM) developed alongside this submission, the
prevalence of adults with haemophilia B who are eligible for etranacogene
dezaparvovec was calculated for England, and this was utilised to estimate budget

impact. The total number of those eligible in England was calculated to be [JJli}; there

Company evidence submission template for etranacogene dezaparvovec for treating
moderately severe or severe haemophilia B [ID3812]

© CSL Behring 2022. All rights reserved Page 33 of 230



are a total of 867 adults with haemophilia B in England, of which 262 (31%) have
moderately severe (Factor IX <2%) to severe haemophilia B. A further [JJl|% were
excluded based on HOPE-B exclusion criteria which included having a history of
Factor IX inhibitors, other coagulation disorders, pre-existing anti-AAV5 antibody titre
greater than 1:700 and previous treatment with gene therapy from clinical trials,
resulting in a total of I pcople. These calculations are described in further detail in

the budget impact template.

B.1.3.2 Treatment pathway

The primary goal of haemophilia B care is to prevent bleeding, which is usually
achieved by the long-term Factor IX prophylaxis treatment and/or the on-demand

treatment of Factor IX at the time of a bleeding event.?"75

1.3.2.1 On-demand treatment

On-demand treatment is defined as the administration of Factor IX therapy at the time
of a bleeding event and is not recommended for severe haemophilia B.2" While on-
demand treatment reduces the pain and debilitating impact of individual bleeds, it does
not alter the bleeding profile significantly or provide effective protection from
musculoskeletal damage and other complications associated with bleeding. Although
on-demand treatment is associated with lower clotting factor cost, Factor IX
prophylaxis therapy leads to better clinical outcomes, including annualised bleeding
rate (ABR).”®

1.3.2.2 Prophylaxis therapy

Factor IX prophylaxis therapy in haemophilia B consists of regular administration of
Factor IX with the goal of maintaining haemostasis to prevent bleeding, especially joint
bleeds, which may lead to arthropathy and disability.?! Long-term Factor IX
prophylaxis therapy can be further divided into three types based on when the therapy

is initiated:">77

¢ Primary Factor IX prophylaxis commences in early childhood at the latest

before the second joint bleed or the age of 3 years, in the absence of
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documented joint disease, with the aim that the child reaches maturity
with normal joints.

e Secondary Factor IX prophylaxis commences after 22 joint bleeds, but
before the onset of proven joint disease. It is likely that these bleeds have
caused subclinical but established, irreversible joint disease. Prophylaxis
aims to limit the consequence of this damage by preventing further
bleeding, maximising function long-term.

e Tertiary Factor IX prophylaxis is introduced after the onset of
clinically/radiologically apparent joint disease and aims to slow down

progression of joint disease, reducing pain and maintaining quality of

life. It cannot, however, reverse established joint disease.”

Guidelines from the British Society for Haematology (BSH) state that prophylaxis
should be started before or immediately after the first joint bleed in a person with
severe or moderate haemophilia with a baseline level 1-3 IU/dL. This will usually be
at the time of ambulation, around 12 months of age and certainly before 24 months.”
Underscoring that prophylaxis should ideally be initiated at a young age, the BSH
Guidelines add that some adults who did not have prophylaxis as a child may start
prophylaxis later in life to preserve musculoskeletal function (secondary/tertiary
prophylaxis).” In a recent CSL Behring advisory board, an independent panel of eight

UK clinical experts stated that they were in agreement with these guidelines.®
Recommendations from the BSH state that:

¢ All children with severe haemophilia A or haemophilia B should receive
primary prophylaxis.

e Primary prophylaxis should be considered for all children with baseline
factor levels of 1-3 |U/dL.

e Prophylaxis should be offered to any person with haemophilia who has
sustained one or more spontaneous joint bleeds.

e Prophylaxis should be offered to a person with haemophilia who has
established joint damage due to haemarthroses who experiences
ongoing bleeding.
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e Following initial treatment of a spontaneous intracranial haemorrhage,

prophylaxis should be commenced and continued long term.”®

Prophylaxis has conventionally been defined as the intravenous infusion of the missing
clotting factor (Factor IX in haemophilia B) to convert a person with severe
haemophilia to a bleeding phenotype of moderate or mild haemophilia and, ultimately,
prevent bleeding.?’ Management through Factor IX prophylaxis therapy is the
preferred treatment approach that can be tailored to prevent bleeding considering the
patients’ lifestyle. Prophylaxis results in a higher and more consistent Factor IX level
for the patient, reducing the frequency of joint bleeding events and substantially
reduces the frequency of arthropathy compared to on-demand treatment.”>78
However, increasing evidence has shown that Factor IX levels associated with
moderate haemophilia may still result in occasional clinical and subclinical bleeds,

resulting in the gradual progression of joint disease.?’

In Haemophilia B, prophylaxis is typically achieved by administering standard half-life
(SHL) Factor IX concentrates, to increase Factor IX levels and reduce the risk of
bleeding events.?' However, owing to their short half-life, SHL products require
frequent administration (2-3 times weekly), which can negatively affect patient
adherence and, potentially, clinical outcomes. Novel recombinant Factor IX
concentrates have been developed that have extended half-life (3- to 5-fold longer
than that of SHL Factor IX concentrates), allowing for less frequent injections, thereby
reducing burden on patients. Furthermore, extended half-life (EHL) Factor IX
concentrates have demonstrated longer-lasting beneficial effects, as a results of

sustained higher trough levels, compared with SHL products.?’

Overall, Factor IX prophylaxis therapy reduces bleeding and its deleterious effects into
joints in persons with haemophilia. This is corroborated by a multicentre randomised
study that compared the ABR between two Factor IX prophylaxis therapies and an on-
demand therapy among people with moderately severe or severe haemophilia B.”®
The study found that Factor IX prophylaxis therapy (given 1 to 2 times weekly by
intravenous infusion) reduced ABR by 89.4% relative to on demand therapy.8°

Supporting this, the reduction in haemarthroses leads to reduced haemophilic
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arthropathy, reduced disability, reduced need for orthopaedic surgery and ultimately
improved quality of life.8! Furthermore, management through prophylaxis is associated
with fewer missed work and school days, improved physical health status scores,

decreased pain, and higher HRQoL."?

1.3.2.3 Factor IX treatment in the UK

The standard treatment option for haemophilia B is replacement Factor IX therapy,
which is generally classified into plasma derived and recombinant therapies.?’
Plasma-derived Factor IX replacement therapies are made from human plasma,
where donors and the plasma are tested for viral infections, and the manufacturing
process includes dedicated viral inactivation/reduction steps. On the other hand,
recombinant products are manufactured using genetically engineered cells and
recombinant technology, resulting in a theoretically lower risk of passing on infectious

diseases such as HIV and hepatitis C.?

In the UK, and as confirmed by key consultant haematologists, haemophilia B is
typically managed with recombinant Factor IX therapies. The most widely used
Factor IX replacement therapies in the UK include albutrepenonacog alfa (Idelvion;
recombinant Factor IX albumin fusion protein [rIX-FP]), eftrenonacog alfa (Alprolix;
recombinant Factor IX Fc fusion protein [rFIXFc]), nonacog alfa (BeneFIX), and

nonacog beta pegol (Refixia; N9-GP).82

Even though Factor IX prophylaxis is the preferred treatment approach for many
patients in the UK, its effectiveness varies depending on disease severity, bleed
frequency and phenotype, complications (e.g., reduced venous access, Factor IX
inhibitors development), treatment regimens, including dosing, and patient adherence

to treatment.”2.78

1.3.2.4 Factor IX inhibitors

The development of inhibitors (neutralising antibodies [NAbs])" against Factor IX is a

serious complication of haemophilia B treatment, and is almost exclusively seen in

*As of note, the term Factor IX inhibitor refers to the presence of a high-affinity neutralising Ig G antibody
directed against Factor IX that develops in response to exogenous Factor IX exposure, usually following
Factor IX replacement therapy.
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patients with a severe form of haemophilia B.2"83 Inhibitor development is rare in
patients with severe haemophilia B (cumulative incidence of up to 5%) and occur most
commonly in those with null variants, in which no endogenous clotting factor is
produced.?! Potential risk factors for Factor IX inhibitor development include family
history, genotype, haemophilia severity, and clotting factor concentrate replacement
intensity. Nevertheless, there is no known ancestral predilection to inhibitor
development in haemophilia B, and it has been reported in those receiving plasma-

derived and recombinant Factor IX therapies alike.?’

The development of Factor IX inhibitors leads to loss of response to Factor IX
replacement therapy and consequently results in an increased risk of serious bleeding
and earlier onset of progressive arthropathy. Furthermore, additional associated risks
of inhibitor development include anaphylaxis, nephrotic syndrome and higher
treatment-related costs.?’83 Managing bleeds in older patients with inhibitors is
particularly challenging, since the presence of age-related comorbidities adds further

complications to an already complex clinical scenario.83

Treatment used in patients with Factor IX inhibitors
Due to the low Factor IX inhibitor prevalence in haemophilia B, patients with Factor X

inhibitors have limited evidence-based treatment options.

The BSH has published guidelines specifically for the management of patients with
haemophilia who develop inhibitors.?! For patients with haemophilia B, the BSH

recommends the following:#*

¢ Immune tolerance induction (ITI)

o ITI should be attempted only after careful consideration, as it has been
associated in haemophilia B with poor response rates, as well as
anaphylaxis and nephrotic syndrome risk.

e Acute treatment
o In patients with haemophilia B and Factor IX inhibitors, bleeds should be

treated within 2 hours, either at home or in hospital.
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o Use of large doses of Factor IX is recommended for low-responders and
factor eight inhibitor bypassing agent (FEIBA) or recombinant Factor Vlla
in high responders.

o The frequency of Factor IX infusions, not the dose, should be increased in
low responders with low-titre inhibitors.

o Recombinant Factor Vlla should be the treatment of choice for patients who
had allergic reactions to Factor IX.

o FEIBA and recombinant Factor Vlla should be considered as treatment
options for early haemarthroses.

o Non-joint bleeds should be treated with Factor IX, FEIBA or recombinant
Factor Vlla, whereas tranexamic acid should be considered for mucosal
bleeds, specifically.

o Forbleeds unresponsive to bypassing agents, removal of the inhibitor using
plasmaphaeresis and immunoadsorption together with high dose Factor IX,
may be considered as sometimes successful.

o Combined recombinant Factor Vlla and FEIBA treatment should be used
exclusively for life- or limb-threatening bleeds.

e Surgery
o Surgery is an at-risk procedure for patients with haemophilia B and inhibitors,
as no haemostatic agent can guarantee haemostasis; as such it should be
carried out only after careful assessment of benefits and risks.
o Factor IX use is recommended, provided that satisfactory plasma levels can
be attained.
o Recombinant Factor Vlla and FEIBA can be used interchangeably at the
recommended licensed doses.
¢ Prophylaxis
o Early tolerization of inhibitors is preferred, owing to the lower efficacy of
bypassing agents, compared with Factor IX replacement.
o Bypassing agents should be considered in young children after the first
haemarthrosis, to reduce the risk of arthropathy.

o Recombinant Factor Vlla should be used in patients awaiting ITI.
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o Prophylaxis may be considered for older patients who experience recurrent
bleeds or have progressive arthropathy.
o The frequency of the infusions, not the dose, should be increased if the initial

regimen is unsuccessful, as this approach is more likely to be effective.

All Factor IX inhibitor treatment options require specialised medical expertise and all
patients with inhibitors must have their treatment coordinated by a Comprehensive
Care Haemophilia Centre (CCC).8*

Limitations and unmet needs associated with the currently available treatments are

further explored in Section B.1.3.3.

B.1.3.3 Limitations of current therapies

A central aspect of haemophilia care is that treatment is individualised and tailored to
fit the individual patient’s needs (e.g., bleeding profile, pharmacokinetics), lifestyle, and
preferences. It is thus important that there are treatment options that fit all patients,
which is not the case today. Even current prophylactic regimens may not eliminate all
bleeds and, even when adherent, patients may experience traumatic or life-
threatening bleeds, and associated increased healthcare visits resulting in substantial
clinical and economic burden for patients and health systems. Despite improvements,
current therapies do not adequately improve functional ability by preventing joint
bleeding, nor do they address the impact on mental health.588 As a result of this
lifetime condition, patients experience an impact on productivity, including a reduced
capacity to work and absenteeism from employment and education. This lost
productivity has a financial impact on patients and their families and caregivers.57-8
Additionally, research indicates that families and caregivers of people with
haemophilia experience substantial mental, physical and social burden, as
demonstrated by increased levels of anxiety, depression and bodily pain, as well as

reduced social activity.46.8”

B.1.3.4 Unmet needs

Frequent IV injections are commonly used to achieve higher plasma levels of
Factor IX, yet sufficient haemostatic protection may still not be reached. Despite
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burdensome and time consuming IV injections with prophylaxis therapy, bleeding can
lead to increased pain and other injection-related complications (such as problems
with venous access, including risk of infection and blood clot formation) as well as
increased healthcare costs.”®8889 This can lead to an increased treatment burden for
the patient, relatives, and healthcare. In addition, it could have a negative impact on
QolL, including limiting the patient's mobility and social interaction, which can be
particularly difficult for younger and active patients.8 In addition, frequent IV injections
can affect adherence to treatment, which in turn is critical to the risk of developing
arthropathy.®® These complications are also associated with an increased need for

healthcare resources and costs for medical treatments and interventions.

Moreover, standard-of-care treatment results in peaks and troughs of Factor IX activity
levels with an associated suboptimal efficacy (Figure 5). Aside from subclinical
microbleeds, the low trough levels in patients with haemophilia B can increase the
occurrence of breakthrough joint bleeds. Therefore, novel treatments with longer
duration of effects are needed to stabilise the Factor IX activity levels in the normal

range.

Figure 5: Fluctuation in Factor IX activity level increases risk of breakthrough

bleeding
PK simulation with an extended half-life (EHL) FIX!
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Abbreviations: EHL, extended half-life; FIX, Factor IX; PK, pharmacokinetics
Source: Shapiro et al., 20128

Despite important advances in haemophilia control with the use of Factor IX

prophylaxis therapies, haemophilia management still requires sustained daily
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vigilance with or without the support of caregivers.®’ Such demands can be stressful
for the caregiver, not only physically, but also emotionally, psychologically, and
financially.®' Although data from the UK are not available, research conducted in the
USA indicates that around 84% of caregivers’ spouses/partners also experienced a

negative impact on their employment.®?

Frequent intravenous injections are associated with several complications and
reduced QoL.%® Patient-reported benefits of reduced infusion frequency and longer
duration of the factor level include an increased ability to participate in physical
activities and sports, better vein health, less time to schedule and administer the factor
concentrate, as well as a reduced impact on daily work and school and improved
emotional well-being. Extended dose intervals and reduced bleeding frequency
through the maintenance of high factor levels can thus improve QoL in patients and

their caregivers.%49°

The limitations of current treatment options and their associated burden highlight the
need for less burdensome treatments that limit the longer-term complications
experienced by people with haemophilia B. Despite advances in the available
therapeutic approaches to prevent and treat breakthrough bleeding, notable unmet
needs remain with regards to further improving clinical, humanistic, economic and
societal outcomes. An independent panel of expert haematologists participating in a
CSL Behring advisory board, were in agreement that a gene therapy option would be
needed to free patients from routine IV injections, thus reducing the burden of
treatment whilst giving patients freedom from the risk of bleeding. A new therapy is
needed that can offer clinical benefits that enable patients to have higher productivity
and reduced absenteeism from education and employment so that they may

participate more fully in society.57-86

B.1.3.5 Proposed positioning of etranacogene dezaparvovec

Etranacogene dezaparvovec can represent a step-change in the management of
patients with moderately severe or severe haemophilia B, as a single-infusion gene
therapy that induces stable Factor IX expression, potentially eliminating regular

Factor IX intravenous injections as well as reducing long-term complications. A trial
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participant explained why they had taken part in the etranacogene dezaparvovec
study, highlighting the potential of this gene therapy in changing the lives of eligible

people with haemophilia B:

“I've done it for the next generation. | don’t want anyone to have to go through

what | went through.®®

Figure 6 shows the current treatment pathway in England and the proposed

positioning of etranacogene dezaparvovec, also considering patient choice.

Figure 6: Treatment pathway and positioning of etranacogene dezaparvovec in
England

L Adult patients with moderately severe or severe haemophilia B (congenital Factor |X deficiency) l
(e :
Regular prophylaxis with SHL or EHL — Single-dose etranacogene P On demand* with SHL or EHL Factor IX
Factor IX replacement products i dezaparvovec 1 replacement products

No history of:

= Advanced liver fibrosis

= History of Factor IX inhibitors
= Active HBV or HCV

= Uncontrolled HIV

Abbreviations: EHL, extended half-life; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human
immunodeficiency virus; SHL, standard half-life

Dotted line denotes intended positioning of etranacogene dezaparvovec, mainly displacing
prophylaxis as demonstrated by the thicker, dotted line.

*Unlike prophylaxis, on-demand treatments are administered at the time of a bleed and aim to stop
haemorrhages rapidly. A small number of patients opt to receive on-demand treatment despite being
eligible for prophylaxis due to personal choice or clinical challenges and, in this group, etranacogene
dezaparvovec could displace on-demand treatment.

B.1.4  Equality considerations

CSL Behring notes that, during the scoping consultation, consultees raised the two
potential equality considerations associated with patients’ HIV status and sex. Firstly,

NICE should ensure its recommendations do not discriminate against people with HIV
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or historical hepatitis B or C infection in accessing this treatment. Second, NICE should

ensure that the evaluation does not exclude based on sex.

The pivotal Phase Il trial for etranacogene dezaparvovec (HOPE-B) excludes women,
people with positive HIV test at screening, not controlled with antiviral therapy (as
shown by CD4 counts <200 uL) and active infection with hepatitis B or C virus at
screening. This may present a potential equality consideration for the Committee to

discuss.
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B.2 Clinical effectiveness

e One Phase lll, non-randomised trial with etranacogene dezaparvovec was
identified as the most relevant study for this submission — HOPE-B is an
ongoing multicentre, open-label, single-dose, non-inferiority trial, with a
screening period, a lead-in period, a post-treatment follow-up period after
product administration, and a long-term follow-up period after Factor IX-
expression stabilisation, with data available up to 24 months

¢ Results at 24 months post-etranacogene dezaparvovec administration in 54
adult males with haemophilia B showed:

- effective bleed control, including statistically significant reductions in the ABR
(a decrease of 64%) and in the number of bleeds requiring treatment (a
decrease of 73%) from Month 7-24 post-treatment, compared with Factor IX
prophylaxis in the 6-month lead-in period.

- a significant reduction (a decrease of 75%) in mean annualised spontaneous
bleeding rate (AsBR) from Month 7—24 post-treatment, compared with the 6-
month lead-in period with Factor IX prophylaxis therapy.

- a significant reduction (a decrease of 80%) in the annualised joint bleeding
rate (AjBR) from Month 7—24 post-treatment, compared with the 6-month lead-
in period with Factor IX prophylaxis therapy.

- eliminated the need for routine Factor IX prophylaxis therapy in nearly all
(96.3%) treated patients.

- a rapid and sustained significant increase in mean endogenous Factor IX
activity level to 36.7%.

- a significant decrease (by 96%) in mean unadjusted annualised Factor IX
consumption (prophylaxis therapy plus on-demand use) at Month 24
post-dose, compared with the 6-month lead-in period with Factor IX
prophylaxis therapy.

- zero bleeds observed in -% of patients at Month 24 post-treatment.

e Patients treated with etranacogene dezaparvovec demonstrated improvements
in total score and across four domains (feelings, treatment, work/school, future)
of the Haem-A-QoL patient-reported outcome (PRO) measure, and in mean
EQ-5D-5L VAS and EQ-5D-5L index score at 24 Months post-dose.

e Reductions in ABR were observed in most subgroups from Month 7-24 and
increased Factor IX activity was demonstrated at Month 24, with no clinically
meaningful correlation between baseline anti-AAV5 NAb status and long-term
durability of Factor IX expression.

e Etranacogene dezaparvovec is well tolerated: no treatment-related serious
adverse events have been reported; most mild or moderate treatment-related
adverse events (e.g., headache, dizziness) were resolved, and only 16.7% of
patients required short-term steroid use for liver enzyme elevation, which was
discontinued by Week 26.
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B.2.1 Identification and selection of relevant studies

The clinical evidence base for etranacogene dezaparvovec was established using a
systematic literature review (SLR) of publications (abstracts, manuscripts) in literature
databases (e.g., PubMed, EMBASE), trial registries, and major scientific/medical
congresses. Searches were run on 18 August 2021 for the time period of 22 March
2013 to 18 August 2021. An ‘update review’ was then run on 17 October 2022.
Publications prior to these SLRs were identified from two published SLRs that
identified clinical, economic and HRQoL evidence in haemophilia B.%”%8 The earliest
search date for these SLRs was 22 March 2013. The search strategy identified clinical
and safety studies with available treatments for haemophilia B. Appendix D describes
the process and methods used to identify and select clinical evidence relevant to the

technology being appraised. Four randomised clinical trials were identified.

B.2.2 List of relevant clinical effectiveness evidence

The clinical development programme supporting etranacogene dezaparvovec
includes three studies in adult patients (=18 years) with moderately severe or severe
haemophilia B (Factor IX activity <2% of normal). The safety and efficacy of
etranacogene dezaparvovec was evaluated in two prospective, open-label, single-
dose, single-arm studies, a Phase IIb study performed in the US (CT-AMT-061-01,
NCT03489291)%:1% and a pivotal Phase IlIl multinational study performed in the US
and Europe (HOPE-B, CT-AMT-061-02, NCT03569891). The pivotal Phase lll
HOPE-B included three sites in England: Royal London, Cambridge and
Southampton, with all patients having etranacogene dezaparvovec administered at

the Southampton centre.

Prior to the final development of etranacogene dezaparvovec, initial development of
the gene therapy resulted in AMT-060, a gene therapy product with the same vector
and cassette design as etranacogene dezaparvovec but using a wild-type Factor IX
transgene (as explained in Section B.1.2.1).7%" After a Phase I/ll trial of AMT-060
(CT-AMT-060-01, NCT02396342), the vector’s Factor IX transgene was replaced with
the gain-of-function hFIXco-Padua variant of the gene, and that product was

designated AMT-061 (etranacogene dezaparvovec).'%?
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Table 5 provides a summary of the Phase I/ll and Phase IIb open-label, multicentre
studies designed to assess the efficacy and safety of AMT-060 and etranacogene
dezaparvovec (AMT-061).

Table 5: Clinical trial programme of AMT-060 and etranacogene dezaparvovec

AMT-060 Etranacogene dezaparvovec
Name/code CT-AMT-060-01 CT-AMT-061-01 HOPE-B,
NCT02396342 NCT03489291 CT-AMT-061-02
NCT03569891
Phase Phase I/lI Extension Phase IIb Phase llI
Design Open label Extension Open label Open label with
observational
lead-in period
Dose Cohort 1: 5 x 102 - 2x10™ 2x 10"
(GC/kg) Cohort 2: 2 x 10"
Number of Cohort 1: 5 Transfer from 3 75 screened
subjects Cohort 2: 5 Phase /1l 67 lead-in period
54 dosed*
Planned 5 years after 10 years after 5 years after 5 years after dosing
follow-up dosing dosing dosing
Analysis Cohort 1: 5 years - 3 years 52 weeks
completed Cohort 2: 5 years
Follow-up 6 years' 3.5 years
to date
Primary Adverse events Long-term safety Factor IX activity Factor IX activity at
objective over 5 years over 6-10 at 6 weeks 26 and 52 weeks,
years post-dosing ABR at 52 weeks
compared to lead--in

Abbreviations: ABR, annualised bleeding rate; GC, genome copy

*Partial dose (~10%) administered to one patient with hypersensitivity reaction.

TFollow-up of 6 years completed for 8 patients, with 1 patient dying of causes not related to the study
treatment and 1 not consenting to follow-up.'%3

Sources: ClinicalTrials.gov. Identifier NCT02396342;2 ClinicalTrials.gov. Identifier NCT03489291;3
ClinicalTrials.gov. Identifier NCT03569891"; CT-AMT-060-01 CSR, CSL Behring; % CT-AMT-061-01
CSR, CSL Behring;'® HOPEB CSR, CSL Behring."

This submission focusses on the ongoing Phase IIl HOPE-B and its data are included
in the economic model, as shown in Table 6. Indirect treatment comparisons using
HOPE-B data versus that with current standard of care in England are presented in
Section B.2.9.
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Table 6: Clinical effectiveness evidence

Study

HOPE-B, CT-AMT-061-02, NCT03569891

Study design

Phase lll, open label, single dose, single arm, multicentre (including three
UK centres)

Population

Adult patients with moderately severe or severe haemophilia B with
Factor IX level <2%

Intervention(s)

Etranacogene dezaparvovec (previously AMT-061)

Comparator(s)

Lead-in period (minimum of 26 weeks) when patients received

prophylaxis

Indicate if
study supports
application for
marketing
authorisation

Yes

Indicate if
study used in
the economic
model

Yes

Rationale if
study not used
in model

Not applicable

Reported ABR at 7-24 Months post-treatment and comparison of ABR between
outcomes Factor IX prophylaxis therapy used in the lead-in and after administration
specified in the | of etranacogene dezaparvovec.

decision Secondary endpoints: Factor IX activity levels at 6, 12, 18 and 24 Months
problem* after etranacogene dezaparvovec dosing.

All other | Use of Factor IX prophylaxis therapy, AsBR, AjBR, Factor IX activity
reported levels correlated to pre-existing AAV5 NAD titres, PROs (EQ-5D, iPAQ,
outcomes* BPI, HAL, Haem-A-QoL, WPAI, PROBE), treatment-related adverse

events.

Abbreviations: AAV5, adeno-associated virus vector serotype 5; ABR, annualised bleeding rate;
AjBR, annualised joint bleeding rate; AsBR, annualised spontaneous bleeding rate; BPI, Brief Pain
Inventory; EQ-5D, EuroQol-5 dimensions; HAL, Haemophilia Activities List;

HOPE-B, Health Outcomes with Padua Gene, Evaluation in Haemophilia B; iPAQ, international
Physical Activity Questionnaire; NAb, neutralising antibody; PROBE, Patient Reported Outcome
Burdens and Experiences; PROs, patient-reported outcomes; UK, United Kingdom; WPAI, Work
Productivity and Activity Impairment Questionnaire.

*Outcomes marked in bold are incorporated into the economic model.

Source: ClinicalTrials.gov. Identifier NCT03569891"

The available evidence from the Phase I/ll and Phase llb trials are summarised in
Appendix M, although their data were not used to populate the economic model as per

rationales below:

e CT-AMT-060-01 (NCT02396342): the 5-year data of this study can
support the validation of the durability of the effect of etranacogene
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dezaparvovec. This study was not included in the economic model, as
the expression cassette within AMT-060 was a predecessor to
etranacogene dezaparvovec; AMT-060 contains the coding DNA
sequence of codon-optimised wild-type human Factor IX, whilst
etranacogene dezaparvovec has a codon-optimised coding DNA
sequence of the naturally occurring gain-of-function Padua variant of the
human Factor IX (containing a single amino acid change.

e CT-AMT-061-01 (NCT03489291): the data of this ongoing dosing-
confirmation trial can support the efficacy and safety profile of single-
dose etranacogene dezaparvovec, which contains the coding sequence
for the Padua variant of Factor X instead of the previously used wildtype
Factor IX. This study was not included in the economic model because

it only included three patients.

B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 HOPE--B trial methodology

The primary clinical efficacy and safety data supporting the use of etranacogene
dezaparvovec in severe or moderately severe (< 2% of normal circulating Factor IX
levels) haemophilia B is from the pivotal HOPE-B trial (NCT03569891)." HOPE--B is
an ongoing Phase lll, open-label, single-dose, multicentre, multinational study
evaluating the efficacy and safety of etranacogene dezaparvovec in adult patients with
moderately severe or severe haemophilia B (Figure 7). A summary of the trial

methodology is shown in Table 7.
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Figure 7: HOPE-B study design

> 6-month Etranacogene

Lead-in Period dezaparvovec Post-treatment Follow-up*

Screening

SOC
continuous FIX
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administration
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dose

No prophylactic
immunosuppression

Primary efficacy endpjpint
(Months 7-18)
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Primary endpoint: ABR (all bleeds) comparison between etranacogene dezaparvovec and prophylaxis for

noninferiority between the lead-in phase and the 52 weeks following stable FIX expression

Abbreviations: ABR, annualised bleeding rate; AE, adverse event; FIX, Factor IX; GC, genome copy;
Q1, Quarter 1; SOC, standard of care

*At least quarterly contact (2 weeks) between site staff and subjects to monitor occurrence of AEs.
Last subject visit planned Q1 2025.

Sources: CSL Behring. Clinical trial protocol and study results. 2022 [data on file]," ClinicalTrials.gov.

NCT03569891"

Table 7: Comparative summary of trial methodology

Trial number

HOPE-B, NCT03569891, CT-AMT-061-02

(acronym)

Location Multicentre; 33 sites, including 17 sites in the United States (US), 13 sites in the
European Union (EU), and 3 sites in the United Kingdom (UK)

Trial design CT-AMT-061-02 (Health Outcomes with Padua Gene; Evaluation in Hemophilia B

[HOPE-B]) is an ongoing open-label, single-dose, multi-centre, multi-national trial,
with a screening phase/period, a lead-in phase/period, a treatment plus a post-
treatment follow-up phase/period, and a long-term follow-up phase/period.

Variable length
minimum of 6 months.

Visit L1  Visit every 2 months Visit Visit every week Visit every month Final Visit Visit every 6 months
faoprac L-Final (W1-wi12) (M4-M11) (M12/W52) (M18-M60)
after Visit S}
Screening Lead-in IMP Dose Post-treatment Follow-up Long Term Follow-up
Visit § Visit L1 to LX and L-Final Administration Visit F1 to F20 and F-Final Visit LTF1 to LTF8
Visit D

At screening (Visit S), subjects were assessed for eligibility and were instructed in
how to record bleeding episodes and use of Factor IX replacement therapy in a
dedicated electronic diary. The approximately 4-week period between screening up
to the start of the lead-in phase (Visit L1) was considered a training period where
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subjects became familiar with recording their use of Factor IX replacement therapy
and bleeding episodes. A pre-defined wash-out period of 3 days for regular-acting
Factor IX products and 10 days for extended half-life Factor IX products occurred
between screening and the lead-in phase.

During the lead-in phase, which lasted for a minimum of 26 weeks (i.e., 26 months),
subjects recorded their use of Factor IX replacement therapy and bleeding
episodes in their dedicated e-diary.

After the lead-in phase, subjects received a single-dose of etranacogene
dezaparvovec at the dosing visit (Visit D) and were followed for 1 year (i.e., post-
treatment follow-up phase; 52 weeks) to evaluate efficacy and safety. One of the
secondary endpoints, endogenous Factor IX activity at 26 weeks after
etranacogene dezaparvovec dosing, was assessed once the last subject had
achieved 26 weeks after etranacogene dezaparvovec treatment. Following the
post-treatment follow-up phase, subjects continued into the long-term follow-up
phase for an additional 4 years, with visits planned every half year (6 months) for
evaluation of safety and efficacy parameters. During the long-term follow-up phase,
subjects are instructed to document Factor IX usage and bleeding episode
information in study-specific paper diaries.

Due to the Coronavirus disease 2019 (COVID-19) pandemic, this trial was adapted
to allow for flexibility for remote telemedicine/telehealth visits where possible.
Adjustments to the visit location/method or schedule may have been made to
accommodate safety concerns and restrictions experienced by individual subjects
and sites.

Eligibility
criteria for
participants

Inclusion criteria

Subjects could not have been enrolled in the trial before all of the following inclusion
criteria were met:

1. Male

2. Age 218 years

3. Subjects with congenital haemophilia B with known severe or moderately severe

Factor IX deficiency (<2% of normal circulating Factor 1X) for which the subject

was on continuous routine Factor IX prophylaxis*

>150 previous exposure days of treatment with Factor IX protein

Had been on stable prophylaxis for at least 2 months prior to screening

Had demonstrated capability to independently, accurately, and in a timely

manner complete the diary during the lead-in phase as judged by the

Investigator

7. Acceptance to use a condom during sexual intercourse in the period from IMP
administration until AAV5 had been cleared from semen, as evidenced by the
central laboratory, from negative analysis results for at least 3 consecutively
collected semen samples (this criterion was applicable also for subjects who
were surgically sterilised)

8. Able to provide informed consent following receipt of verbal and written
information about the trial

ook

* Continuous routine prophylaxis was defined as the intent of treating with an a priori
defined frequency of infusions (e.g., twice weekly, once every two weeks, etc.) as
documented in the medical records.
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1.
2.

3.

N o

11

10.

13.

14.

Exclusion criteria

Subjects were excluded from the trial if any of the following exclusion criteria
(including local and central laboratory test results, as specified) were met:

History of Factor IX inhibitors
Positive Factor IX inhibitor test at screening and Visit L-Final (based on local
laboratory results)
Screening and Visit L-Final laboratory values (based on central laboratory
results):
a. ALT >2 times upper normal limit (i.e., upper limit of normal [ULN])
b. AST >2 times ULN
c. Total bilirubin >2 times ULN (except if caused by Gilbert disease)
d. ALP >2times ULN
e. Creatinine >2 times ULN
Positive human immunodeficiency virus serological test at screening and
Visit L-Final, not controlled with anti-viral therapy as shown by CD4+ counts
<200/uL (based on central laboratory results)
Hepatitis B or C infection with the following criteria present at screening:
a. Currently receiving antiviral therapy for this/these infection(s)
and/or
b. Positive for any of the following (based on central laboratory results):
i. Hepatitis B surface antigen (HBsAg), except if in the opinion of
the Investigator this was due to a previous hepatitis B
vaccination rather than active hepatitis B infection
ii. Hepatitis B virus (HBV) DNA
iii. Hepatitis C virus (HCV) ribonucleic acid (RNA)
Known coagulation disorder other than haemophilia B
Thrombocytopenia, defined as a platelet count below 50 X 109/L, at
screening and Visit L-Final (based on central laboratory results)
Known severe infection or any other significant concurrent, uncontrolled
medical condition including, but not limited to, renal, hepatic, cardiovascular,
hematological, gastrointestinal, endocrine, pulmonary, neurological,
cerebral or psychiatric disease, alcoholism, drug dependency, or any other
psychological disorder evaluated by the Investigator to interfere with
adherence to the protocol procedures or with the degree of tolerance to the
IMP
Known significant medical condition that may have significantly impacted
the intended transduction of the vector and/or expression and activity of the
protein including, but not limited to:
a. Disseminated intravascular coagulation
b. Accelerated fibrinolysis
c. Advanced liver fibrosis (suggestive of or equal to Meta-analysis of
Histological Data in Viral Hepatitis [METAVIR] Stage 3 disease; e.g.,
a FibroScan™ score of 29 kPa was considered equivalent)
Known history of an allergic reaction or anaphylaxis to Factor IX products

. Known history of allergy to corticosteroids
12.

Known uncontrolled allergic conditions or allergy/hypersensitivity to any
component of the IMP excipients

Known medical condition that would require chronic administration of
steroids

Previous gene therapy treatment
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15. Receipt of an experimental agent within 60 days prior to screening

16. Current participation or anticipated participation within one year after IMP
administration in this trial in any other interventional clinical trial involving
drugs or devices.

Settings and
locations
where the data
were collected

United States
o Phoenix Children's Hospital, Arizona,
Arkansas Children's Hospital, Little Rock, Arkansas,
Los Angeles Orthopedic Hospital, California,
Children's Hospital of Los Angeles, Los Angeles, California,
University of California, Davis, Sacramento, California
University of California, San Diego
University of Colorado Denver, Aurora, Colorado,
Children's National Medical Center Hematology and Oncology,
Washington, District of Columbia,
University of South Florida, Tampa, Florida
University of Michigan, Ann Arbor, Michigan
Hemophilia Center of Western New York, Buffalo, New York,
University of North Carolina, Chapel Hill, North Carolina,
Oregon Health & Science University, Portland, Oregon,
University of Tennessee Health Science Center, Memphis, Tennessee,
Vanderbilt University Medical Center, Nashville, Tennessee,
University of Texas Health Science Center & Medical School, Houston,
Texas,

o University of Utah, Salt Lake City, Utah,
o Washington Institute for Coagulation, Seattle, Washington,
o University of Washington, Seattle, Washington,
Belgium
o Cliniques universitaires Saint-Luc, Bruxelles,
o University Hospital Leuven, Leuven
Denmark
o Righospitalet, Copenhagen
Germany
o Vivantes Klinikum im Friedrichshain, Berlin,
o Klinikum der Johann Wolfgang Goethe Universitat, Frankfurt am main,
Ireland
o National Coagulation Centre, St James's Hospital, Dublin,
Netherlands
o Amsterdam UMC, AMC, Amsterdam,
o Universitair Medisch Centrum Groningen, Groningen,
o Erasmus MC, Rotterdam, Netherlands
o UMC Utrecht, Van Creveldkliniek, Utrecht
Sweden
o Center for Thrombosis and Hemostasis Skane University Hospital
Malmo, Malmo
United Kingdom
o The Cambridge Haemophilia and Thrombophilia Centre Cambridge

O 0O 0O 0O O O O

0O 0O 0O OO0 O O O
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University Hospitals NHS Foundation Trust, Cambridge
o The Royal London Hospital (Barts Health NHS Trust), London,
o University Hospital Southampton NHS Foundation Trust, Southampton

Trial drugs

Reference therapy in lead-in phase of the study (N=67)
Factor IX prophylaxis therapy used during the lead-in phase, prior to treatment with
etranacogene dezaparvovec

Active treatment period — dose and mode of administration (N=54)
Subjects were planned to receive a single intravenous infusion of 2 x 10" GC/kg
etranacogene dezaparvovec in a peripheral vein.

Permitted and

The following treatments were not allowed during trial participation:

disallowed e Continuous routine Factor IX prophylaxis post-dose if a subject’s endogenous

concomitant Factor IX activity result was above 5%

medication e Treatment in another interventional clinical trial involving drugs or devices for 1 year
following treatment administration in this trial

e Another gene therapy treatment

e Chronic administration of steroids (oral and/or inhaled)

For any known hepatotoxic medications, other alternatives were considered. The

Investigator was expected to review the concomitant medications on an ongoing basis for

these types of medications. Where possible, subjects were taken off any known hepatotoxic

drugs before Visit D.

Apart from the above listed treatments, no protocol restrictions applied with respect to

concomitant medications:

e Subjects were permitted to continue administration of their continuous routine
Factor IX treatment on the day of dosing (after the pre-treatment assessments were
completed) and continue their continuous routine Factor IX treatment in the first weeks
after dosing to provide sufficient Factor IX coverage for the initial days post-treatment.
During the post-treatment follow-up visits, endogenous Factor IX activity was
assessed. If the endogenous Factor IX activity result was 25%, continuous routine
Factor IX prophylaxis was discontinued, and further management was based on the
Investigator’s clinical judgement and subject preference.

e Continuation or re-initiation of continuous routine Factor IX prophylaxis may have
been considered if the endogenous Factor IX activity was between 2% and 5% in at
least two consecutive laboratory measurements, based on the Investigator’s clinical
judgement and subject preference. If endogenous Factor IX activity was <2%,
continuous routine prophylaxis must have been continued or reinstated. Additional on-
demand and/or intermittent prophylactic Factor IX treatment may have been given
after treatment with etranacogene dezaparvovec, if considered necessary.

e Factor IX infusions were not recommended for subjects with Factor IX activity
in the non-haemophilic (=40% of normal) range especially in subjects with a
confirmed severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection, as increased thrombogenic risk is a known complication of COVID-
19

Primary Primary outcomes

outcomes The primary objective was to demonstrate the non-inferiority of etranacogene
(including dezaparvovec during the 52 weeks following establishment of stable Factor IX
scoring expression (Months 6-18) post-treatment follow-up compared to standard of care
methods and | continuous routine Factor IX prophylaxis during the lead-in phase, as measured by
timings of the ABR.

assessments)
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Secondary outcomes

The secondary objective was to demonstrate additional efficacy and safety aspects
of systemic administration of etranacogene dezaparvovec, focused on the
following:

e Endogenous Factor IX activity 6 months after a single etranacogene
dezaparvovec treatment

e Endogenous Factor IX activity 12 months after a single etranacogene
dezaparvovec treatment

e Endogenous Factor IX activity 18 months after a single etranacogene
dezaparvovec treatment

e Annualised consumption of Factor IX replacement therapy

e Annualised infusion rate of Factor IX replacement therapy

e Discontinuation of previous continuous routine prophylaxis

o Trough Factor IX activity

e Prevention of bleedings (comparison for superiority)

e Prevention of spontaneous bleeding

e Prevention of joint bleeding

o Estimated ABR - during the 52 weeks following stable Factor IX
expression (6—18 months) — as a function of pre-treatment anti-AAV5
antibody titres using the luciferase based NAb assay (as a “correlation”
analysis)

e Correlation of pre-IMP anti-AAV5 antibody titres using the luciferase based
NAb assay on Factor IX activity levels after etranacogene dezaparvovec
dosing

e Occurrence and resolution of target joints

e Proportion of subjects with zero bleeding episodes during the 52 weeks
following stable Factor IX expression (6—18 months) after etranacogene
dezaparvovec dosing

e International Physical Activity Questionnaire (iPAQ)

e EuroQol-5 dimensions-5 levels (EQ-5D-5L) Visual Analog Scale (VAS)

Exploratory outcomes

Exploratory efficacy objectives investigated the effect of etranacogene
dezaparvovec on the following:

e Factor IX protein levels during the 18 months following etranacogene
dezaparvovec dosing

e Haemophilia Joint Health Score (HJHS) scores

e Other Patient Reported Outcome (PRO) questionnaires: Work Productivity
and Activity Impairment Questionnaire (WPAI), Brief Pain Inventory (BPI),
Hemophilia Activities List (HAL), and Hemophilia Quality of Life Questionnaire
for Adults (Haem-A-QoL) during the lead-in phase (prophylaxis) and during the
12 months following etranacogene dezaparvovec dosing

o Estimated ABR over time as a function of mean Factor IX activity (as a
“correlation” analysis) over the 18-month post-treatment follow-up

¢ Rate of traumatic bleeding events during the 52 weeks following stable
Factor IX expression (6—18 months) post-treatment follow-up compared to the
lead-in phase

Company evidence submission template for etranacogene dezaparvovec for treating
moderately severe or severe haemophilia B [ID3812]

© CSL Behring 2022. All rights reserved Page 55 of 230



e Subgroup analyses will be carried out for the following endpoints:
o Endogenous Factor IX activity at 18 months

o Annualised consumption of Factor IX replacement therapy, excluding
replacement for invasive procedures

o Annualised infusion rate of Factor IX replacement therapy

o ABR comparison between etranacogene dezaparvovec and Factor IX
prophylaxis

o Comparison of the percentage of subjects with trough Factor IX activity
<12% of normal between the lead-in phase and after treatment with
etranacogene dezaparvovec over the 52 weeks following stable
Factor IX expression (6—18 months)

o Proportion of subjects remaining free of previous prescribed
continuous routine prophylaxis.

e All efficacy endpoints (as exploratory endpoints) at 2, 3, 4, and 5 years after
etranacogene dezaparvovec dosing

Safety outcomes

o Adverse events [Time Frame: 5 years]
¢ Monitoring of adverse events

e Changes in abdominal ultrasound

e Formation of anti-AAV5 antibodies (total immunoglobulin M and
immunoglobulin G, NAbs)

o AAVS5 capsid-specific T cell response, formation of anti-Factor IX antibodies
e Formation of Factor IX inhibitors and recovery
e Serum chemistry parameters

o serum electrolytes (sodium, potassium)

o creatinine

o creatine kinase

o gamma-glutamyltransferase
o AST

o ALT

o ALP

o C-reactive protein (CRP)

o albumin

o total bilirubin

O

glucose (non-fasting)

¢ Haematology parameters

haemoglobin

haematocrit

platelet count

red blood cells

white blood cells with differential count
o CD4+ count

e Shedding of vector DNA in blood and semen

e Inflammatory markers
o interleukin-1beta (IL-1B)

O O O O O
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interleukin-2 (IL-2)

interleukin-6 (IL-6)

interferon gamma (IFNy)

monocyte chemotactic protein-1 (MCP-1)

AST and ALT level increases and use of corticosteroids for AST/ALT
increases

e Alpha-fetoprotein

O 0O O O O

Other
outcomes used
in the
economic
model/
specified in the
scope

N/A

Pre-planned
subgroups

Pre-planned subgroups:

o Age categories: <40 years, 40 to <60 years, =260 years

¢ Race and/or ethnicity subgroups

e Zero bleeding episodes vs. 21 bleeding episodes in lead-in period

o Because this subgrouping was defined using information from the lead-
in phase, the analysis provided descriptive statistics for only the post-
treatment phase.

e Presence or absence of target joints at screening

e Baseline anti-AAV5 NAD titre categories: positive titre (2limit of detection
[LOD]) vs. negative titre (<LOD)

¢ HIV-negative vs. controlled HIV positive (CD4+ count >200/uL) at baseline
e History of hepatitis B or C at baseline
e Baseline liver pathology, according to baseline FibroScanTM or equivalent
shear wave
e elastography, magnetic resonance elastography result:
o Degree of fibrosis (29 kPA vs. <9 kPa)

o Degree of steatosis (Controlled Attenuation Parameter [CAP] score
282 [2260 dB/m] vs. <S2 [<260 dB/m]) vs. missing

Reported subgroup:

Full Analysis Set (FAS) baseline NADb titre <700 (to report ABR during lead-in and
post treatment period by subgroup)

Sources: 24-Month CSR, CSL Behring. Clinical trial protocol and study results. 2022 [data on file],"*
ClinicalTrials.gov. NCT03569891"
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B.2.3.2 Overview of PRO measures used in HOPE-B
The HOPE-B trial included the following PROs: "4

e EuroQol-5 dimensions-5 levels (EQ-5D-5L)

¢ International Physical Activity Questionnaire (iPAQ)

e Brief Pain Inventory (BPI)

e Haemophilia Activities List (HAL)

e Haemophilia Quality of Life Questionnaire for Adults (Haem-A-QolL)
e Work Productivity and Activity Impairment Questionnaire (WPAI)

Patient Reported Outcomes Burdens and Experiences (PROBE)
The following two endpoints were included as secondary endpoints:'4

e iPAQ total physical activity score during the 12 months following dosing
compared with the lead-in phase
e EQ-5D-5L visual analogue scale (VAS) scores during the 12 months

following dosing compared with lead-in phase

All other patient-reported outcomes were included as exploratory endpoints and the

PROBE study was included as an optional sub-study.

The PRO QoL questionnaires were completed by the subject after signed informed
consent was obtained and then prior to the initiation of any other visit procedure at
screening (Visit S), Visit L3, Visit L-Final, Visit F15 (26 weeks/6 months), and every
year post-baseline. Questionnaires were completed in the same order at each visit,
following the order presented in the protocol: EQ-5D-5L, iPAQ, WPAI, BPI-sf, HAL,
Haem-A-QoL, and (optional) PROBE.™

Additionally, Haemophilia Joint Health Scores (HJHS) were assessed at screening,
Visit L-Final, and every year post-baseline by a trained physician/physiotherapist/

designee.
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2.3.2.1 Description of the PROs and HJHS

e EQ-5D-5L is a standardised measure of health status that provides a simple,
generic measure of health for clinical and economic appraisal. It consists of two

parts:14

e A descriptive profile comprising the following five dimensions: mobility,
self-care, usual activities, pain/discomfort, and anxiety/depression;
respondents rate each dimension based on five levels of severity
(i.e., no problems, slight problems, moderate problems, severe

problems, and extreme problems).

e A vertical VAS, on which the respondent rates their overall health from

‘best imaginable health state’ to ‘worst imaginable health state.

e iPAQis a 27-item self-reported measure of physical activity for use with adults aged
15—-69 years old. The recall period is 7 days, and 5 types of physical activity are
included: 1) job related 2) transportation 3) housework, house maintenance, caring
for family 4) recreation, sport, and leisure time 5) time spent sitting. It was designed
with the intent of finding a common way to measure physical activity in different
countries. In each of the domains the number of days per week and the time per
week spend in both moderate and vigorous activity are recorded. iPAQ measures
the volume of activity by weighting each type of activity by its energy requirements
defined in multiples of the resting metabolic rate (metabolic equivalent of task
[MET]) and the total activity score will be measured in MET minutes per week.'
Two forms of the iPAQ have been developed: a short and a long version, both of
which involve 7-day recall of physical activity. The short form was used starting with
Protocol Amendment 2; the long form of the iPAQ was completed by some subjects

prior to this amendment.

e The BPI is a self-reported or interview measure that assesses severity of pain,
impact of pain on daily function, location of pain, pain medication use, and amount

of pain relief in the past 24 hours or the past week.'
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e The HAL measures the impact of haemophilia on self-perceived functional abilities
in adults. It includes 42 multiple choice questions in 7 domains: 1)
lying/sitting/kneeling/standing 2) function of the legs 3) function of the arms 4) use
of transportation 5) self-care 6) household tasks and 7) leisure activities and

sports.™

e The Haem-A-QoL consists of 46 items comprising 10 domains: physical health,
treatment, work and school, dealing with haemophilia, feelings, family planning,
future, partnerships and sexuality, sports and leisure, and view of yourself. ltems
are rated by participants with one of five response options: never, seldom,
sometimes, often, and always; although, for some items there is also a 'not
applicable' option. The Total Score is based on the scores for each domain and

ranges from 0 to 100, with lower scores reflective of better quality of life.'*

e The WPAI measures absenteeism, presenteeism, and impairments in unpaid

activity because of health problems with a 7-day recall.'*

e The PROBE study collects information general health problems including presence
of acute and chronic pain, use of pain medications, limitations in mobility and
absence from work or school.' The PROBE Questionnaire is a novel, patient-
developed, tool specific to haemophilia and is intended to capture clinical outcomes
that are considered relevant by patients. The Short Form is the full PROBE
questionnaire minus the EQ-5D-5L. The Follow-up Short Form includes select
questions from the Short Form (without the EQ-5D-5L). The Short Form PROBE
was completed at screening, Visit L-Final (end of the Lead-in period), and Visit LTF8
(Month 60). The PROBE Follow-up Form was completed at Visit L3 (Lead-in Month
6), Visit F15 (26 weeks/Month 6), and every year post-baseline.'

e The HJHS measures joint health, in the domain of body structure and function (i.e.,
impairment), of the joints most commonly affected by bleeding in haemophilia: the
knees, ankles, and elbows. The total score ranges from 0 to 124, with higher scores
considered unfavourable. Preferably, the same assessor consistently performed

the assessment on the individual subject throughout the entire trial period.'*
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B.2.3.3 HOPE-B baseline characteristics

A total of 75 patients were screened, of whom 67 entered the lead-in phase. Of these
67 patients, 13 patients discontinued the study prior to dosing due to ineligible
FibroScan® score, concomitant medication, comorbidities, the COVID-19 pandemic,
or withdrawal of consent, while the remaining 54 patients constituted the Full Analysis
Set (FAS) (see data set definitions in B.2.4).14.104

A total of 52 patients received the full dose of etranacogene dezaparvovec and
completed 6, 12, 18 and 24 months of follow-up (Figure 8)."® One subject who
received full treatment died 464 days (approximately 15 months) post-treatment due
to an event unrelated to etranacogene dezaparvovec (see Section 2.10.3.7 for further
detail). One subject who received full treatment but remained on routine prophylaxis
withdrew consent after 24 Months post-treatment (Month 24 visit not completed); this
subject will be followed for long-term safety through medical record review. One
subject discontinued study treatment infusion due to a TEAE of hypersensitivity after
approximately 10% of the full dose of study drug was administered. This subject

continued in the study for follow-up.'

Baseline characteristics of the FAS population are presented in Table 8. At data cut-
off date for the 24-month analysis discussed in this submission, 52/54 patients treated

with etranacogene dezaparvovec were still participating in the study.
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Figure 8: Overview of selected patients in the HOPE-B trial

:
54 patients were

dosed

52 patlents 13 patients discontinued 54 patients dosed
completed prior to dosing (FAS population) :#
24 months of

Ineligible FibroScan* score,

fo"ow-u concomitant medication,
p comorbidities, withdrawn due
to COVID-19 pandemic, or
withdrawn consent

Abbreviations: FAS, Full Analysis Set; PP, Per Protocol.

*Or equivalent scan (magnetic resonance elastography, shear wave elastography).

TFAS (N=54) included subjects who enrolled, entered the lead-in period, were dosed with
etranacogene dezaparvovec and provided 21 efficacy endpoint assessment.

PP population (N=53) included all subjects from the FAS who adhered to a stable and adequate
prophylaxis use during the lead-in period, completed =18 months of efficacy assessments, and had no
major protocol deviations that impacted the interpretation of efficacy.

Note: the Screen Failure Population included screened patients who never entered the lead-in period.
Adapted from; 24 Month CSR, CSL Behring. 2022 [data on file]'*

Table 8: Summary of demographic and baseline characteristics
(safety population)

Full analysis set

Patient characteristics N=542
Male, n (%) 54 (100.0)
Age, mean (SD, min—max), years 41.5 (15.8, 19-75)
Severity of haemophilia B at time of diagnosis, n (%)

Severe (Factor IX <1%) 44 (81.5)

Moderately severe (Factor IX 21% and <2%) 10 (18.5)
Positive HIV status, n (%) 3 (5.6)
Prior hepatitis B infection, n (%) 9 (16.7)
Prior or ongoing hepatitis C infection, n (%) 31 (57.4)
Pre-screening Factor IX prophylaxis therapy n (%)

Extended half-life 31 (57.4)

Standard half-life 23 (42.6)
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Full analysis set

Patient characteristics N=54°
Detectable anti-AAV5 NAbs at baseline?, n
Titre = limit of detection <3,000 20 (37.0)
Titre 23,000 1(1.9)

Abbreviations: AAV5, adeno-associated virus vector serotype 5; HIV, human immunodeficiency virus;
max, maximum; min, minimum; NAb, neutralising antibody; SD, standard deviation

aBaseline antibody titre was the value obtained immediately prior to dosing or the value obtained at
Visit L Final in cases where the value immediately prior to dosing was missing

Source: 24 Month CSR, CSL Behring. Clinical trial protocol and study results. 2022 [data on file]'

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

In the pivotal Phase Il HOPE-B trial, the primary endpoint assessed the ABR between
Month 7-18 post-treatment with etranacogene dezaparvovec compared with the
6 -month lead-in period. In this submission we also present the latest available data of
24 Months post-dose. The HOPE-B secondary endpoints included evaluations at

18 Months and 24 Months post-treatment, which are presented in this submission.

For visit-based endpoints of Months 6-18 or Months 6-24 post-treatment, the
analyses used data from Month 7 to the Month 18 or Month 24 visits, respectively. For
rate-based endpoints of Months 6—18 or Months 6—24 post-treatment, the analyses
used data from discrete months (i.e., from Months 7-18 or Month 7—-24, respectively,
where Month 7 data collection started after 6 months Factor IX expression stabilisation
time post-dose). Statistical analyses were performed using SAS Version 9.4 (SAS
Institute, Cary, NC 27513)."

B.2.4.1 HOPE-B data sets

The following data sets were analysed:'*

e The Screen Failure Population (n=8) included all subjects who were screened

but never entered the lead-in phase.
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e The Lead-in Discontinuers Population (n=13) included all subjects who entered
the lead-in phase but discontinued from the study prior to etranacogene

dezaparvovec dosing.

o The Safety Population (n=67) consisted of all subjects who were enrolled in
either the Lead-in Safety Population (n=67) or the Post-treatment Safety
Population (n=54). The Lead-in Safety Population consisted of all subjects who
were enrolled into the lead-in phase. The Post-treatment Safety Population
consisted of all subjects who received etranacogene dezaparvovec,
irrespective of any protocol deviations. Period-specific safety tabulations used
the period-specific safety population for the ‘n’ and denominator (for

percentages).

o« The FAS (n=54) included all subjects who were enrolled, entered the lead-in
phase, were dosed with etranacogene dezaparvovec, and provided at least one
efficacy endpoint assessment for any efficacy endpoint subsequent to
etranacogene dezaparvovec dosing. The FAS population was the primary

population for all efficacy statistical analyses.

e The Per-Protocol (PP) Population (n=53) included all subjects from the FAS
population who adhered to a stable and adequate prophylaxis use during the
lead-in phase, who completed at least 18 months of efficacy assessments
(52 weeks after achieving stable Factor IX expression) for the 24-month (data
cut) analysis, who completed at least a full year of efficacy assessments for the
12-month (data cut) analysis, or who completed at least 6 months of efficacy
assessments for the 6-month (data cut) analysis, and who had no major
protocol deviations that impacted the interpretation of efficacy. Definitive
decisions regarding subject evaluability for the PP Population took place at the
multidisciplinary evaluability meeting for the respective data cut-off. The PP

Population was used for sensitivity analyses.
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B.2.4.2 HOPE-B trial objectives

The primary objective in HOPE-B was to demonstrate the non-inferiority of
etranacogene dezaparvovec (2 x 10" GC/kg) during the 52 weeks following
establishment of stable Factor IX expression (Months 7—18 post-treatment) compared
to standard-of-care continuous routine Factor IX prophylaxis during the 6-month lead-
in phase, as measured by the ABR. The secondary objective was to demonstrate
additional efficacy and safety aspects of systemic administration of etranacogene
dezaparvovec. A hierarchical testing method was used during analysis of primary and

secondary clinical endpoints in order to retain the Type | error rate (see below).

2.4.2.1 Efficacy

The primary efficacy analyses of Factor IX activity were completed using the FAS
population.T Consecutively, the primary efficacy analysis of ABR for the non-inferiority
assessment was completed using the PP population.*¥ Factor IX activity levels are
considered an appropriate surrogate endpoint for haemophilia severity. For all
secondary efficacy analyses, the FAS population was used as the primary population.
Exploratory analysis was based on the FAS and PP populations. Formal statistical
testing was performed for the primary and secondary efficacy endpoints only.™ All
exploratory endpoints are presented using descriptive statistics, where applicable; no
formal statistical testing was performed for exploratory endpoints and p-values were

presented for some endpoints but were not controlled for multiplicity.'

2.4.2.2 Safety

All safety analyses were performed based on the safety population, which consisted
of all subjects who were in either the lead-in safety population or the post-treatment

safety population.’

TIncludes patients who enrolled, entered the lead-in phase, were dosed with etranacogene
dezaparvovec and provided 21 efficacy endpoint assessment.

*Includes all subjects from the FAS who adhered to a stable and adequate prophylaxis use during the
lead-in phase, completed assessments through the six-month visit, and had no major protocol
deviations that impacted the interpretation of efficacy.
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B.2.5

evidence

Critical appraisal of the relevant clinical effectiveness

A summary of the quality assessment for pivotal Phase Ill, non-randomised HOPE-B

trial is presented in Table 9, and the full details of all studies included in this submission

are presented in Appendix D.

HOPE-B is of high quality as it is being conducted with accepted standards of good

clinical practice, and all applicable federal, state and local laws, rules, regulations,

requirements and guidelines (including all

foreign laws and governmental

requirements as applicable) relating to the conduct of the clinical trial.

Table 9: Quality assessment of HOPE-B

HOPE-B (NCT03569891)

Was the cohort recruited in an acceptable
way?

Yes, patients were recruited following all technical
requirements applicable and the trial is being
conducted in accordance with current Good Clinical
Practice codes

Was the exposure accurately measured to
minimise bias?

Yes, exposure to this single-dose treatment was
properly measured

Was the outcome accurately measured to
minimise bias?

Yes, the trial was powered for non-inferiority of
primary endpoint and the efficacy endpoints (where
performed) were assessed using a hierarchal
approach to reduce Type | error

Have the authors identified all important
confounding factors?

Not applicable as not yet published

Have the authors taken account of the
confounding factors in the design and/or
analysis?

Not applicable as not yet published

Was the follow-up of patients complete?

No, the trial is still ongoing and final readout will be
at 5 years

How precise (for example, in terms of
confidence interval and p values) are the
results?

The results are expressed appropriately, with p-
values provided where applicable and specified in
the statistical plan outlined in Section B.2.4

B.2.6

Clinical effectiveness results of the relevant studies

The efficacy and tolerability of etranacogene dezaparvovec has been demonstrated in

the 7-24-Month post-dose analysis period of HOPE-B, an ongoing pivotal trial in

patients with moderately severe or severe haemophilia B.
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The trial’s primary and secondary clinical efficacy endpoints were met, demonstrating
the superiority of etranacogene dezaparvovec in reducing ABR compared with

standard of care in the treatment of haemophilia B."4

The results of HOPE-B presented in this submission are described in the 24-Month
clinical study report,'* with the key 18-month results being presented at the 15" Annual
Congress of European Association for Haemophilia and Allied Disorders (EAHAD) 7
and the 24-month data at the American Society of Hematology (ASH), 19°-1%7 both held
in 2022. A publication with the final 18-month primary end point results is expected to
be published in February 2023.

B.2.6.1 ABR (Primary endpoint)

Primary HOPE-B endpoint (7-18 Months post-dose)

The primary clinical efficacy endpoint was met, demonstrating that treatment with
etranacogene dezaparvovec was found to be non-inferior to standard of care routine
Factor IX prophylaxis with regards to the ABR. The adjusted ABR for all bleeding
episodes was reduced following etranacogene dezaparvovec treatment and stable
Factor IX expression, from a rate of 4.19 (95% Confidence Interval [CI]: 3.22-5.45) for
the 26-month lead-in period to 1.51 (95% CI: 0.81-2.82) for Months 7—18 of the post-
treatment period (64% reduction [95% CI: 36%—-80%; p=0.0002]) (Table 10).4

The adjusted ABR rate ratio for the Month 7-18 post-treatment period to 6-months
lead-in period was 0.36 (95% Wald CI: 0.20-0.64). As the upper limit of the Wald CI
was less than 1.8, non-inferiority can be declared vs the lead-in standard of care
Factor IX prophylaxis. Moreover, additional analysis indicated that treatment with
etranacogene dezaparvovec was superior to standard of care routine Factor IX

prophylaxis for all bleeding episodes and Factor |X-treated bleeding episodes. '
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Table 10. ABR (all bleeds) of 26-month lead-in period versus 7-18 Month
post-treatment

= 6-month Lead-in | Post-treatment Reduction 95% Cl value
Period ABR Period ABR (%) P

Months 7 to 18 Post-treatment
All bleeds (N = 54) 419 - 1.51 B64% 36%, 80% 0.0002
All bleeds, FIX-treated (N = 54) 3.65 ———— 084 T7% 54%, 88% < 0.0001

Abbreviations: ABR, annualised bleed rate; Cl, confidence interval; FIX, clotting Factor IX; FAS, Full
Analysis Set

Source: Adapted from 24-Month CSR, CSL Behring. Clinical trial protocol and study results. 2022
[data on file]™

Latest HOPE--B data cut-off (7-24 Months post-dose)
In the HOPE-B trial, the adjusted ABR for all bleeding episodes after stable Factor IX

expression decreased in the FAS population (n=54) from 4.19 (95% CI: 3.22-5.45) for
the =6-month lead-in period with Factor 1X prophylaxis to 1.51 (95% C!: | Gz
after 7-24 Months post-treatment, a reduction of 64% (95% CI: 37%—79%; p=0.0002)
(Figure 9, Table 11).14

Mean AsBR decreased by 75% (from 1.52 to 0.38; p=0.0005) from 7-24 Months
compared with Factor IX prophylaxis in the =26-month lead-in period, while the mean
AjBR decreased by 80% (from 2.35 to 0.46; p<0.0001) from 7—24 Months compared
with Factor IX prophylaxis in the 26-month lead-in period (Figure 9, Table 11)."

At 7-24 Months post-treatment, etranacogene dezaparvovec demonstrated a 73%
reduction (from 3.65 to 0.99; 95% CI: | -, p=0.0001) in the number of
bleeds that required Factor [X-treatment, compared with Factor IX prophylaxis in the
=6-month lead-in period. Etranacogene dezaparvovec also demonstrated a reduction
of 87% in traumatic bleeds at 24 Months post-treatment compared with Factor IX
prophylaxis in the 26-month lead-in period (from 1.74 to 0.23; p<0.0001) (Figure 9,
Table 11).14
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Figure 9: ABR comparison of the lead-in phase with the post-treatment period
(7-24-month post-dose of etranacogene dezaparvovec)?

5

45 . 64%
reduction

4 in ABR . 73% 80%
35 p = 0.0002 reduction reduction
in treated 75% =

. in AJBR

3 p = 0.0001 reduction p < 0.0001
25 in AsBR
p = 0.0005

ABR (ALL BLEEDS) TREATED BLEEDS ASBR AJBR
HLead-in ®Month 7-24

Abbreviations: ABR, annualised bleeding rate; AjBR, annualised joint bleeding rate; AsBR, annualised
spontanous bleeding rate

aAdjusted ABR and comparison of ABR between the lead-in and post-treatment periods was
estimated from a repeated measures generalised estimating equations negative binomial regression
model accounting for the paired design of the study with an offset parameter to account for the
differential collection periods. The treatment period was included as a categorical covariate.

Source: 24-Month CSR, CSL Behring. Clinical trial protocol and study results. 2022 [data on file]'*
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Table 11: ABR by bleeding type (FAS)

26-month lead-in period

Months 7-24 post-treatment period

Unadjusted Rate ratio
ABR?(mean Adjusted (post-
. No. of ABR Unadjusted treatment Two sided 95%

Endpoint bleeds) (95% CI) ® ABR? Adjusted ABR (95% CI)* /lead-in)® Wald CI p-value® Conclusion
All bleeding 4.11(2.5) 4.19 0.99 1.51 0.36 0.21, 0.63¢ 0.0002 NI met
episodes (N=54) (3.22, 5.45) (0.83, 2.76) SUP met
All bleeding 3.76(2.3) 3.79 0.79 0.80 0.21 0.12,0.37 <0.0001 NI met
episodes (baseline (2.55,5.63) (0.39, 1.67) SUP met
anti-AAV5 NAb
negative) (N=33)
All bleeding 4.64 4.97 1.37 12.59 2.56 0.61, 10.66 0.0986 NI not met
episodes (baseline (3.66, 6.75) (2.95, 53.66) SUP not
anti-AAV5 NAb met
positive) (N=21)
All bleeding 4.17(2.6) 3.89 0.93 1.09 0.28 0.17, 0.46¢ <0.0001 NI met
episodes (baseline (2.93, 5.16) (0.67, 1.79) SUP met
anti-AAV5 NAD titre
<1:700) (N=53)
All bleeding 88.71 Not reported 1,673.97 N/A N/A N/A N/A N/A
episodes (baseline
anti-AAV5 NAD titre
>1:700) (N=1) _ _
Spontaneous 1.51(0.9) 1.52 Il B B D el Vo
bleeding episodes (1.01, 2.30) SUP met
(N=54)
Spontaneous 1.33(0.8) 1.34 Il B B D el Vo
Factor IX (0.87, 2.06) SUP met
replacement
therapy-treated
bleeding episodes
(N=54)
Bleeding episodes, 3.56(2.2) 3.65 0.58 0.99 0.27 0.14, 0.54¢ <0.0001 NI met
Factor IX (2.82,4.74) (0.48, 2.03) SUP met
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26-month lead-in period Months 7-24 post-treatment period

Unadjusted Rate ratio
ABR?(mean Adjusted (post-
. No. of ABR Unadjusted treatment Two sided 95%

Endpoint bleeds) (95% CI) P ABR? Adjusted ABR (95% CI) ®* /lead-in)® Wald CI p-value® Conclusion
replacement
therapy-treated
(N=54) e
Joint bleeding 2.33(1.4) 2.35 H B B B NI met
episodes (N=54) (1.74, 3.16) _ _ SUP met
Joint bleeding 2.11(1.3) 2.13 H B B S e NI met
episodes, Factor IX (1.58, 2.88) SUP met
replacement
therapy-treated
(N=54) | |
Traumatic bleeding  2.11(1.3) 2.09 Il B I I e
episodes (N=54) (1.42, 3.08) _ _ SUP met
Traumatic bleeding ~ 1.75(1.1) 1.74 Il B B I S NI met
episodes, Factor IX (1.21, 2.49) SUP met
replacement
therapy-treated
(N=54) | |
New and true 3.71(2.3) 3.83 Il B B B e NI met
bleeding episodes (2.93, 5.01) SUP met
(N=54) | |
New and true 3.23(2.0) 3.35 Il B B B e NI met
bleeding episodes, (2.57, 4.37) SUP met
Factor IX

replacement

therapy-treated

(N=54)
Abbreviations: ABR, annualised bleeding rate; CI, confidence interval; FAS, Full Analysis Set; NAb, neutralising antibody; NI, noninferiority; SUP, superiority
2Unadjusted ABR was calculated as the ratio of the number of bleeding episodes to the time at risk (in years).
®Adjusted ABR and comparison of ABR between the Lead-in and Post-treatment Periods was estimated from a repeated measures generalised estimating equations
negative binomial regression model accounting for the paired design of the study with an offset parameter to account for the differential collection periods. Treatment period
was included as a categorical covariate.
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°One-sided p-value <0.025 for post-treatment / lead-in <1 was regarded as statistically significant.

9The upper limit of the ClI of the rate ratio was compared with the noninferiority margin of 1.8. If the upper limit was <1.8, then non-inferiority was declared.
®p-value not adjusted for multiplicity.

Source: CSL Behring. Clinical trial protocol and study results. 2022 [data on file]'*
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B.2.6.2 Factor IX activity outcomes (secondary endpoint)

At 7-24 Months post-treatment, participants continued to demonstrate durable,
sustained endogenous Factor IX activity levels with a mean endogenous Factor IX
activity of 36.7 IU/dL (standard deviation [SD], minimum—maximum [min—-max]:
+18.96, 4.7-99.2), as measured by a one-stage aPTT-based clotting assay
(Figure 10). This eliminated the need for routine Factor IX prophylaxis therapy in
nearly all (96.3%) patients, potentially decreasing the burden on patients in managing
disease. At 24 Months post-treatment, the increase in endogenous Factor X activity

level (least square [LS] mean value) from baseline was 34.13 IU/dL (p<0.001,

Table 12). By the end of the =6-month lead-in period, 43/54 (79.6%) subjects had
endogenous Factor IX activity levels <12% of normal, and at Month 24 post-treatment,
only 5/50 (10.0%) subjects had endogenous Factor IX activity levels <12% of normal.
Moreover, there was no clinically meaningful correlation between baseline anti-AAV5

NAbs status and long-term durability of Factor IX expression (see B.2.7).4

Figure 10: Endogenous Factor IX activity level from baseline to Month 24 post-
treatment?
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Number of Subjects with Data:
54 43 49 51 47 46 48 46 44 46 51 48 45 51 47 45 51 50 50 50 50 50

Abbreviations: APTT, activated partial thromboplastin time; CSR, Clinical Study Report; FAS, Full
Analysis Set; M, month; W, week

Data are from ‘uncontaminated’ central laboratory one-stage, meaning that the blood sampling did not
occur within 5 half-lives of exogenous Factor IX use. Factor IX levels beginning with the Week 3
assessment were used in the analysis. Both the date and time of the exogenous Factor IX use (start)
and the blood sampling were considered in determining contamination. Subjects with zero
uncontaminated central laboratory post-treatment values had their post baseline values set equal to
their baseline value. The lower and upper edges of the box correspond to the interquartile range, the
25M, and 75" percentile. The line at the middle of the box corresponds to the median. The whiskers
(horizontal lines connected to vertical lines) show the lowest and highest observation within 1.5 times
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the interquartile range of the bottom and top of the box, respectively. The diamond is the arithmetic
mean. Any points outside of the whiskers are plotted individually.

@Baseline Factor IX was imputed based on the historical severity of subjects’ haemophilia B as
documented in the case report form. For subjects who had documented severe Factor X deficiency
(Factor IX plasma level <1%), the baseline Factor IX activity level was imputed as 1%. For subjects
who had documented moderately severe Factor IX deficiency (Factor IX plasma level 21% and <2%),
the baseline Factor IX activity level was imputed as 2%. The standard error was not provided at
baseline.

Source: 24-Month CSR, CSL Behring. Clinical trial protocol and study results. 2022 [data on file]™

Table 12: Factor IX activity (%) from uncontaminated central laboratory one-
stage (aPTT-based) assay at 6, 12, 18, and 24 Months post-treatment (FAS)

Result Change from baseline
Median (min, LS Mean

Visit? N Mean (SD) max) (SE)P 95% CI p-value®

Baseline 54  1.19 (0.39) 1.00 (1.0, 2.0) - - -

Month 6 51 38.95(18.72) 37.30 (8.2,97.1) 36.18 31.41,40.95 <0.0001
(2.432)

Month 12 50 41.48(21.71) 39.90 (5.9, 113.0) 38.81 34.01,43.60  <0.0001
(2.442)

Month 18 50 36.90(21.40) 33.55(4.5,122.9) 34.31 29.52, 39.11 <0.0001
(2.444)

Month 24 50 36.66 (18.96) 33.85 (4.7, 99.2) 34.13 29.57,38.69  <0.0001
(2.325)

Abbreviations: aPTT, activated partial thromboplastin time; Cl, confidence interval; FAS, Full Analysis
Set; LS, least square; max, maximum; min, minimum; SD, standard deviation; SE, standard error
aData are from ‘uncontaminated’ central laboratory one-stage, meaning that the blood sampling did
not occur within 5 half-lives of exogenous Factor IX use. Both the date and time of exogenous

Factor IX replacement therapy use and blood sampling were considered in determining
contamination. Factor IX levels beginning with the Week 3 assessment were used in the analysis.
Patients with zero uncontaminated central laboratory post-etranacogene dezaparvovec values had
their change from baseline assigned to zero for this analysis and had their post-baseline values set
equal to their baseline value; however, the ratio of chromogenic to one-stage (APTT-based) assay
was not imputed. Baseline Factor IX was imputed based on patients’ historical haemophilia B severity
documented on the Case Report Form. If the subject had documented severe Factor X deficiency
(Factor IX plasma level <1%), their baseline Factor IX activity level was imputed as 1%. If the subject
had documented moderately severe Factor IX deficiency (Factor IX plasma level 21% and <2%) their
baseline Factor IX activity level was imputed as 2%.

LS mean from repeated measures linear mixed model with visit as a categorical covariate.
°One-sided p-value <0.025 for post-treatment > baseline was regarded as statistically significant.
Source: 24-Month CSR, CSL Behring. Clinical trial protocol and study results. 2022 [data on file]'*
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B.2.6.3 Zero bleeds (secondary endpoint)

The number of subjects with zero bleeds increased from 14/54 (25.9%) subjects during
the 26-month lead-in period to 27/54 (50.0%) subjects at 7—24 Months post-treatment.
No clinically relevant correlation was found between baseline AAVS NAD titre and rate
of subjects with zero bleeds. For subjects with a negative baseline AAVS5 NAD titre, the
number of subjects with zero bleeding episodes increased from 11/33 (33.3%) during
the lead-in period to 19/33 (57.6%) at 24 Months post-treatment. For subjects with a
positive baseline AAV5 NAD titre, the number of subjects with zero bleeds increased
from 3/21 (14.3%) during the lead-in period to 8/21 (38.1%) at 7—24 Months post-

treatment. 4

B.2.6.4 Annualised consumption of Factor IX replacement therapy
at 7-24 Months post-treatment (secondary endpoint)

In the HOPE-B trial, etranacogene dezaparvovec demonstrated a significant reduction
in Factor IX replacement therapy consumption at 24 Months post-treatment compared
with the 6-month lead-in period with Factor IX prophylaxis therapy, with the mean (SD)
difference in Factor IX replacement therapy consumption being —248,393 (21,050)
IU/year/participant (p<0.0001) (Table 13). In subjects with a baseline NAb titre <1:700,
the adjusted mean consumption of Factor IX replacement therapy decreased by

I (U/year for the Month 7—24 post-treatment period (p<|| | l}). Between
Month 19-24 post-treatment, the number of subjects using Factor IX replacement

therapy decreased from [l (=) tc I - (Table 14)
compared with the =6-month lead-in period with Factor IX prophylaxis therapy. The
mean number of infusions of Factor IX replacement therapy per subject decreased
from 44.1 infusions/year during the 26-month lead in period, to 2.54 infusions/year for
the Month 7-24 post-treatment period (95% CI: 0.98-6.59, rate ratio: 0.04,
p<0.0001)."
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Table 13: Annualised use of Factor IX replacement therapy excluding invasive procedures (FAS)

>6-month lead-in Post-treatment period

All patients (N=54) period Month 0-6 Month 7-12 Month 13-18 Month 19-24

Annualised exogenous Factor IX 54 (100%) 54 (100%) 54 (100%) 54 (100%) 53 (98.1)
replacement therapy

Consumption (IU/year), n

Unadjusted mean (SD) 257,339 (149,013) 12,913 (37,093) 8,399 (29,721) 8,487 (28,770) 9,751 (29,140)
26-month lead-in Post-treatment period

Summary statistics period Month 0—6 Month 7—18 Month 7—24 Month 0—24
Post-treatment period — lead-in period differences

Unadjusted mean (SD) - -244,426 (143,457) -248,825 (155,066) -248,393 (154,686) -247,579 (151,592)

Adjusted mean (SE) - -244,426 (19,522) -248,825 (21,102) -248,825 (21,102) —

95% ClI - -283,582, -291,150, -290,614,

-205,270 -206,500 -206,172 B
p-valueP - <0.0001 <0.0001 <0.0001 —

Abbreviations: Cl, confidence interval; IU, international units; SD, standard deviation; SE, standard error
@Two patients remained on prophylaxis (one patient received a partial infusion, one patient Factor IX expression remained <2%).

bP-values were calculated using a paired t-test comparing post-treatment and lead-in periods. One-sided p-value <0.025 for post-treatment — lead-in <0
was regarded as statistically significant.

Source: CSL Behring. Clinical trial protocol and study results. 2022 [data on file]™
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Table 14: Annualised use of Factor IX replacement therapy excluding invasive procedures (FAS), infusions/year

26-month lead-in Post-treatment period

Summary statistics period Month 06 Month 7—12 Month 13-18 Month 19-24
Number of subjects using Factor IX 54 (100.0) 14 (25.9) 10 (18.5) 11 (20.4) 13 (24.5)
replacement therapy, n (%) '
Number of infusions of Factor IX 2380 85 70 64 492
replacement therapy, n
Mean (per subject) 441 1.6 1.3 1.2 0.8
Number of person-years observed for 33.12 24.10 26.91 26.12
usage of Factor IX replacement 25.85
therapy

L. 26-month lead-in Post-treatment period
Summary statistics period Month 0-6 Month 7-18 Year 724 Month 0-24
Cumulative number of Infusions of 2,380 85 134 176 155
Factor IX replacement therapy
Cumulative number of person-years 33.12 2410 53.03 79.18 51.01
observed for Factor IX usage ' )
Unadjusted annualised infusion rate® 71.87 3.53 2.53 2.22 3.04
Adjusted annualised infusion rate®
Adjusted Rate (95% CI)° 72.49c (63.52, 82.71) - 2.53 (0.92, 6.96) 2.54 (0.98, 6.59) 3.04 (1.14, 8.12)
Rate ratio (post-treatment/ lead-in)° — - 0.03 0.04 0.04
Two-sided 95% Wald ClI — — 0.01, 0.10 0.01, 0.09 0.02, 0.11
p-value? - - <0.0001 <0.0001 <0.0001

Abbreviations: Cl, confidence interval; FAS, Full Analysis Set

2Unadjusted use was calculated as the ratio of the number of infusions of Factor IX to the time of observation (in years). Usage related to invasive
procedures was not included.

bAdjusted use and comparison of use between lead-in and post-treatment periods was estimated from a repeated measures generalised estimating
equations negative binomial regression model accounting for the paired design of the study with an offset parameter to account for the differential
collection periods. Treatment period was included as a categorical covariate.

°For comparison with post treatment Month 7 to 18.

d0ne-sided p-value <0.025 for post treatment/lead in <1 was regarded as statistically significant.

Source: CSL Behring. Clinical trial protocol and study results. 2022 [data on file]'*
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B.2.6.5 Durability of etranacogene dezaparvovec activity over
Month 7-24 after administration (secondary endpoint)

The durability of etranacogene dezaparvovec was observed over the period of 7—
24 Months post-treatment, during which patients (n=50) continued to demonstrate
sustained increases in Factor IX activity post-infusion with a mean Factor IX activity

level of 36.7% (x£19.0) of normal and effective bleed control (Figure 10,

Table 12). The study will follow patients up to 5 years post-administration of

etranacogene dezaparvovec to further evaluate its long-term efficacy and safety.

2.6.5.1 Durability predictions

It is reasonable to believe that etranacogene dezaparvovec has a long-term
therapeutic effect. This based on the following facts: rAAV based gene therapy is
predominantly non-integrating and consequently the persistence of therapeutic effect
after treatment is dependent on the formation and maintenance of circular episomes
in non-dividing cells. Since episomes are likely to be lost during mitosis, the cell
turnover may affect the durability of transgene expression in the target tissue.'08
Studies prove that the effects of rAAV-based gene therapy can be maintained over
long periods of time; the most recently published follow-up of the earliest successful
haemophilia B gene therapy trial, demonstrated stable therapeutic expression of
Factor IX over a period of 8 years without late toxicities. The rAAV-based vector used,
similarly to etranacogene dezaparvovec, contained a codon-optimised Factor IX gene,
under control of a liver specific promoter.'% During a presentation at the Congrés
Francais d’Hemostase (CFH) in 2021, Dr Nathwani stated that the dose-dependent,
multiyear increase in Factor IX was sustained in an rAAV-based trial, with the longest
follow-up being up to 10 years (oral presentation, recording available upon request

due to file size).

Clearly, existing data for liver-directed rAAV therapies show a durability far in excess
of the commonly reported lifespan for human hepatocytes, indicating that either the
lifespan of some transduced cells is longer than expected, or that episomes are

maintained through some other unknown mechanism. The episome may, by chance
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segregate with one of the daughter nuclei and be maintained there until the next cell
division. Alternatively, because many hepatocytes are either polyploid or
multinucleated, they may undergo multiple modes of cell division during development
or regeneration.'”® Thus, a multinucleated cell carrying an rAAV episome in one
nucleus could divide without entry into S phase and pass the episome to a daughter
cell more efficiently. Similarly, hepatocytes can undergo S phase without entry into M
phase, potentially allowing the episome to remain associated with the nucleus,

meaning that the durability of therapeutic effect would not be limited to one lifespan.'%®

Recent updates trials with etranacogene dezaparvovec have shown continued stable
Factor IX expression over 3 years in the Phase Ilb trial (Figure 11) and 2 years in the
Phase Il trial (Figure 10), as well as 5 years in the Phase | AMT-060 trial.®9:105.107

Figure 11: One-stage aPTT Factor IX activity (%) for the three patients in the
Phase lIb study
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Time after etranacogene dezaparvovec administration shown on x-axis (weeks).
Source: von Drygalski et al., 2022

With available data from the Phase IIb and Phase lll etranacogene dezaparvovec
studies, the likelihood for study patients to retain therapeutic levels of factor expression
after etranacogene dezaparvovec infusion can be statistically analysed, and the

chance for a patient to remain off prophylaxis over time predicted. In a recent
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publication,'"" Bayesian and Frequentist linear mixed models were used to predict
Factor IX activity levels for up to 25.5 years at an individual and population level. Both
models predicted that no more than 6/55 (10.91%) observed participants would have
Factor IX activity levels less than 2%, up to 25.5 years post-infusion (Figure 12),
suggesting that more than 80% of patients would remain free from prophylactic
Factor IX replacement products 25.5 years post-infusion. Moreover, an additional
analyses from the same model has estimated that [JJ% of patients treated with
etranacogene dezaparvovec will have Factor IX levels >2% and >5% after a median
of ] and [l years post-treatment, respectively.!2 Though these long-term Factor IX
durability predictions are based on statistical methods and results in vivo may differ, it
is reasonable to assume that most treated patients will experience long-term
etranacogene dezaparvovec therapeutic benefit. The credibility of this prediction of
durability has been validated by eight key haematologists from England in a recent

advisory board.®

Figure 12: Bayesian statistical model prediction of the overall cumulative
percentage of treated patients, who over time will return to Factor IX activity
levels less than 2%

Overall; N=1000

16.9%

4.1%
22%
0.8%
8.9%
7%
5.5%
47%
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0% 0% % 0% 0% o o 1.49 21% po
b 0% 2% 0.2% 0.3% 0.7% 0.9% %
7/7/7/7/"7/570/7/0. o, 0.2% 0.2% 0.2% Y- .

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Years since 6-month post-infusion

Based on using currently available data from the Phase |Ib and Phase Ill etranacogene
dezaparvovec studies.
Source: Shah et al., 2022'""
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B.2.6.6 PRO analyses and results (exploratory outcomes)

For all PRO endpoints, except the optional PROBE sub-study, the post treatment
values during the 24-Month post-treatment period were compared with the 26-month
lead-in period using a repeated measures linear mixed model to determine whether
there was a statistically significant improvement after etranacogene dezaparvovec
was administered. The analysis of the optional PROBE sub-study was based on the
FAS population for the set of subjects participating in the respective sub-study. Any
subject with at least one assessment of the sub-study endpoint was considered to be

participating in the respective sub-study.'

Measured PROs are described in Section 2.3.2.1. The repeated measures linear
mixed models controlled for the effect of period, visit and period by visit interaction. A
one-sided p-value of £0.025 for the post-treatment — lead-in period was regarded as
statistically significant. Since these are all exploratory endpoints, no adjustment was
made to control for multiplicity. Those endpoints that achieved significance, are in bold
in the tables below. Results are presented for the FAS population at 24 months
(Table 15), which were consistent with those for the modified intention-to-treat

approach.'

Table 15: PRO Haem-A-QoL treatment domain score comparison between
treatment periods (FAS; N=54)

Sport and leisure

Domain Difference
(overall: lead-in 7-24 Months between
period vs 7-24 Lead-in post-treatment treatment
Months post- period, LS period, LS period, mean One-sided p-
treatment period) mean (SE)? mean (SE)? (SE)? value®
Haem-A-QolL, total 26.20 20.0 -6.20 (1.19) <0.0001
Work/school 17.31 12.07 =5.24 (2.19) 0.0102
Feelings 20.32 11.22 =9.10 (1.96) <0.0001
Treatment 25.78 11.54 -14.24 (2.10) <0.0001
Future 31.20 24.63 -6.57 (1.83) 0.0004
Physical health |
Family planning -
Dealing with
haemophilia —
I
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Domain Difference

(overall: lead-in 7-24 Months between
period vs 7-24 Lead-in post-treatment treatment
Months post- period, LS period, LS period, mean One-sided p-

treatment period) mean (SE)? mean (SE)? (SE)? value®
View of yourself - -
Partnerships and
sexuality -  —
EQ-5D-5L
Score 0.0439 (0.019) 0.010
VAS 2.800 (11.400) 0.024
WPAI

Absenteeism

Presenteeism

Work Productivity
Loss
Activity Impairment

BPI, FAS
Pain intensity

Pain interference

Abbreviations: BPI, Brief Pain Inventory; CSR, Clinical Study Report; FAS, full analysis set;
Haem-A-QoL, Haemophilia Specific Quality of Life Index; LS, least square; SE, standard error;

VAS, visual analogue scale; WPAI, Work Productivity and Activity Impairment

aLS mean from repeated measures linear mixed model with period (lead-in or post-treatment), Visit (A
or B), and period-by-visit interaction as categorical covariates. Subject was modelled as a random
effect.

®The overall p-value for the Lead-in Period vs post-treatment first year was based on a contrast
across Visits A and B, with equal weight. A one-sided p-value <0.025 for post-treatment, lead-in of <0
was regarded as statistically significant.

Note: Questionnaires completed within 2 weeks of a bleed were not included in the analysis or
descriptive summaries. A higher score indicated a lower quality of life. Score ranged from 0 to 100.
Source: 24 Month CSR, CSL Behring (Data on file)™

2.6.6.1 EQ-5D-5L

There was a statistically significant improvement in Months 7-24 post-treatment

compared to the lead-in period (Table 15).

At 12 Months post-treatment, there was a numerical improvement in mean EQ-5D
index scores compared to the lead-in period, but it was not statistically significant at
the p=0.025 threshold.* The LS mean difference (SE) was 0.0310 (0.01903; 95%
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Cl: -0.0067, 0.0686; p-value: 0.0530 [not adjusted for multiplicity]). There was a
statistically significant improvement in the second year following treatment compared
to the lead-in period (Post-treatment Month 12-24 vs. lead-in), with an LS mean
difference (SE) of |l (I °©5° c: . B » \-'.<-
[not adjusted for multiplicity]).' Improvements in EQ-5D-5L scores may not have
occurred at the 7—12 Month post-treatment period due to the relatively intensive follow-
up period in the first year post-treatment, which may have impacted patients’ self-

reporting on improvement.'#

The improvement in the EQ-5D index scores at 24-Month post-treatment was primarily
the result of improvements in pain and discomfort, and over time, fewer subjects were
reporting severe or extreme pain/discomfort. At the post-treatment period baseline,
I of subjects reported no pain/discomfort, and | %, I, %, and
- of subjects reported slight, moderate, severe, or extreme pain/discomfort,
respectively. By Month 24 post-treatment, |l . I, and % of subjects
reported no, slight, or moderate pain/discomfort, respectively; no subjects reported
severe or extreme pain/discomfort. The majority of subjects had no problems with self-
care, usual activities, or anxiety/depression based on the EQ-5D-5L categorical

responses. Slight to no problems in mobility were noted in most subjects.’

2.6.6.2 Haem-A-QoL

Significant model-based mean differences in scores and the percentage improvement
compared with the lead-in period were observed in the Total Score and the domains
regarding ‘Work/School’, ‘Feelings’, ‘Treatment’ and ‘Future' at 24 Months
post-treatment (Table 15). ‘Treatment’ reflects how burdened patients are by their
haemophilia treatments. ‘Feelings’ reflects current emotions associated with having
haemophilia. ‘Future’ reflects concerns about how haemophilia will affect their life
plans. ‘Work/School’ reflects how well patients think they perform these
responsibilities. Results were not significant for the six remaining Haem-A-QoL

domains. '3

At 12 Months post-treatment, significant model-based mean differences in scores
were noted compared with the lead-in period for the Total Score (LS mean difference
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-5.50; p<0.0001). These improvements were primarily due to improvements in the
domains “Treatment” (LS mean difference -14.88; p<0.0001), “Feelings” (LS mean
difference -9.42; p<0.0001), “Future” (LS mean difference -5.02; p=0.0023), and
“Work/School” (LS mean difference -4.99; p=0.0036). This indicates that these

improvements in QoL may be maintained over time. '

2.6.6.3 HJHS

Based on the repeated measures linear mixed models, there were small but
statistically significant improvements in each of the first two years post-treatment
compared to the lead-in period. Mean (SD) HJHS at screening, at the end of the lead-
in period, and following 12 and 24 months of treatment with etranacogene
dezaparvovec was 20.8 (17.1), 21.2 (16.9), 19.5 (16.8) and | N ().
respectively. Based on the repeated measures linear mixed models, there were small
but statistically significant improvements in each of the first two years post-treatment
compared to the lead-in period (Table 28). The LS mean difference (SE) in the first 12
months was -1.7 (0.79; 95% ClI: -3.3, -0.1; p-value 0.0196) and between 12-24 months

was [ N °5% Cc: . o-'2'vc Bl p-alues not adjusted

for multiplicity).™

2.6.6.4 WPAI

During the 7-24 Months post-treatment, there were no significant differences in LS
mean absenteeism, presenteeism, work productivity loss, or activity impairment

compared to the lead-in period (Table 15).1

2.6.6.5 BPI

The numerical differences in the mean pain interference and pain intensity scores
were not statistically significant in the lead-in period compared to Month 7-24 post-
treatment (Table 15)."4

2.6.6.6 HAL

Based on the repeated measures linear mixed model, there were no differences in
mean HAL scores between the 6-month lead-in and first- and second-year treatment
periods. The LS mean difference (SE) in the first year post-treatment was 1.16 (1.287;
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95% CI: -1.38, 3.71; p-value 0.1843 [not adjusted for multiplicity]) and the LS mean
difference (SE) in the second year post-treatment was ||| (I, 95% cC!:

B - 2'vc B (ot adjusted for multiplicity]).

2.6.6.7 PROBE
A total of | (%) subjects enrolled in the PROBE sub-study.' The mean

(SD) PROBE summary scores were similar between screening (0.778 [0.161]) and the
end of the 6-month lead-in period (0.787 [0.166]).* The mean (SD) PROBE summary
score was 0.811 (0.168) at Month 12 and |l () at Month 24 post-
treatment.’* The mean PROBE scores for males and females without bleeding
disorders were reported as 0.909 and 0.869 respectively.''* While there still appears
to be a decrement in scores compared to subjects with no bleeding disorders, the
mean scores in subjects treated with etranacogene dezaparvovec were higher in the
post-treatment period compared to the lead-in period.' More research is needed in
the future to ascertain what constitutes a clinically meaningful change in PROBE

scores with a therapeutic intervention.

2.6.6.8 Limitations of PROs

A number of different scores have been described to evaluate QoL. For haemophilia
patients, some measurement tools are non-specific, such as EQ-5D, while others
have been developed specifically for patients with haemophilia, such as Haem-A-QoL.
Despite the fact that many outcome measures are now available, the optimal way to
evaluate daily functioning and QoL is not well defined and patients with haemophilia
often report good or excellent QoL while observers characterise the patients’ daily
struggles much less favourably (the disability paradox).’>1® As a result, disease
burden is often underestimated and treatment effects under-valuated when using

currently available PRO tools in haemophilia patients.''®

B.2.7  Subgroup analysis

Subgroup analyses were carried out for the following subgroups in the HOPE-B trial:

e Age categories: <40 years, 40 to <60 years, =60 years

e Race and/or ethnicity subgroups
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e Zero bleeding episodes vs 21 bleeding episodes in lead-in period
— Because this subgrouping was defined using information from the
lead-in phase, the analysis provided descriptive statistics for only the
post-treatment phase.
e Presence or absence of target joints at screening
e Baseline anti-AAV5 NAD titre categories: positive titre (2limit of detection
[LOD]) vs negative titre (<LOD)
e HIV-negative vs controlled HIV positive (CD4+ count >200/uL) at
baseline
e History of hepatitis B or C at baseline
e Baseline liver pathology, according to baseline FibroScan™ or
equivalent shear wave elastography, magnetic resonance elastography
result:
— Degree of fibrosis (29 kPA vs <9 kPa)
— Degree of steatosis (Controlled Attenuation Parameter [CAP] score
=52 [2260 dB/m] vs <S2 [<260 dB/m]) vs missing

Figure 13 shows the ABR during lead-in and post-treatment period by subgroup for
FAS with baseline NADb titre >700, as described above. The subgroup analyses show
that etranacogene dezaparvovec provides clinical benefit over the lead-in phase in
almost all subgroups (n=| i), with the only two inconclusive subgroups being the
age category of 260 years and baseline stenosis grade of 22 (Figure 13).* The
inconclusiveness of these subgroup analyses is potentially associated with the small

sample size of these subgroups.

Importantly, this subgroup analysis shows that the ABR primary endpoint was met in
both subjects with or without pre-existing anti-AAV5 NAbs at baseline, demonstrating
an improved haemostatic protection compared with the standard of care Factor IX

prophylaxis therapy (Figure 13).'4
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Figure 13: ABR during lead-in and post-treatment period by subgroup (FAS baseline NADb titre <700)

Abbreviations: ABR, annualised bleeding rate; ClI, confidence interval; FAS, Full Analysis Set; HIV, human immunodeficiency virus; NAb, neutralising
antibody; S2, moderate steatosis

@Ratio is the ABR ratio of Months 7—24 post-treatment vs lead-in adjusted ABR and comparison of ABR between lead-in and post-treatment period is
estimated from a repeated measures generalised estimating equations negative binomial regression model accounting for the paired design of the study
with an offset parameter to account for the differential collection periods. Treatment period is included as a categorical covariate.

®Two-Sided 95% Wald Cl is compared to the noninferiority margin of 1.8. If the upper limit was less than 1.8, then noninferiority was declared.
¢One-sided P-value <0.025 for post-treatment / lead-in <1 was regarded as statistically significant.

Source: CSL Behring. Clinical trial protocol and study results. 2022 [data on file]™
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To further explore the efficacy of the treatment in patients with AAV5 NAbs, the
Factor IX activity was measured during the post-treatment period in patients with and
without pre-existing NAbs (Table 16). As shown in Table 16 (and

Table 12), both groups showed a significant increase in endogenous Factor IX activity
(<) at Month 7—24 post-treatment compared with the 6-month lead-in period.

Table 16: Factor IX activity (%) from uncontaminated central laboratory one-
stage (aPTT-based) assay at 6, 12, 18, and 24 Months post-treatment for
subjects with and without pre-existing NAbs to AAV5 (FAS)

Result Change from Baseline
Median LS Mean
Visit? N Mean (SD) (min;max) (SE)® 95% ClI p-value®
Pre-existing anti-AAV5 NAbs
Baseline® 21 1.24 (0.44) 1.0(1.0, 2.0)

6 Months 18  35.91(19.02) 35.60 30.79 (3.827)  23.26, 38.32 <0.0001
Post- (8.2,90.4)
treatment N
12 Months 18 35.54 (17.84) 39.95 ' T *
Post- (8.5, 73.6)
treatment
18 Months 17 31.14 (13.75) 32.00 26.83 (3.854) 19.24, 34.41 <0.0001
Post- (10.3,57.9)
treatment
24 Months
Post 17 (?gzgf) (9_31?'855_3) é%gg) 20.62,36.08  <0.0001
reatment
Without pre-existing Anti-AAVS NAbs
Baseline® 33 1.15 (0.36) 1.00

(1.0, 2.0)
6 Months 33  40.61(18.64) 37.30 39.46 (3.172)  33.23,45.69 <0.0001
Post- 8.4,97.1
treatment _
12 Months 32  44.82(23.21) 38.65 “—*’
Post- (5.9, 113.0)
treatment
18 Months 33  39.87 (24.08) 35.00 38.72 (3.172) 32.49, 44.95 <0.0001
Post- (4.5,122.9)
treatment
24 Months
tPost- 33 (?g:?g) ( 4_3;?'38_2) (2_79';‘% 31.64,43.16  <0.0001
reatment

Abbreviations: AAV5, adeno associated virus serotype 5; aPTT, activated partial thromboplastin time;
Cl, confidence interval; CSR, Clinical Study Report; FAS, Full Analysis Set; LS, least square;

max, maximum; min, minimum; NAb, neutralising antibody; SD, standard deviation; SE, standard
error

Uncontaminated data were used; blood samples did not occur within 5 half-lives of exogenous
Factor IX replacement therapy use. Both the date and time of the exogenous Factor IX replacement
therapy use (start) and the blood sampling were considered in determining contamination. Factor IX
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levels beginning with the Week 3 assessment were used in the analysis. Subjects with zero
uncontaminated central laboratory post etranacogene dezaparvovec values had their change from
baseline assigned to zero for this analysis and had their post baseline values set equal to their
baseline value. ‘With antibodies’ was defined as having a titre of > limit of detection. 'Without
antibodies’ was defined as having a titre of < limit of detection. Baseline antibody titre was the most
recently collected n on missing antibody titre prior to dosing.

aL.S Mean from repeated measures linear mixed model with visit as a categorical covariate.

bOne sided p value <0.025 for post treatment > baseline was regarded as statistically significant.
°Baseline Factor IX was imputed based on subject’s historical haemophilia B severity documented on
the Case Report Form. If the subject had documented severe Factor IX deficiency (Factor IX plasma
level <1%), their baseline Factor IX activity level was imputed as 1%. If the subject had documented
moderately severe Factor IX deficiency (Factor IX plasma level 21% and <2%), their baseline

Factor IX activity level was imputed as 2%.

Source: CSL Behring. Clinical trial protocol and study results. 2022 [data on file]'*

Moreover, although the linear regression indicated a trend to lower mean Factor IX
activity in subjects with pre-existing AAV5 NAbs, no clinically meaningful correlation
between an individual’s titre of pre-existing anti-AAV5 NAbs with their Factor IX activity
at 24 Months post-treatment was identified up to a NAb titre of 3212.3 (Pearson
coefficient: -0.36; Spearman coefficient: -0.29; R2: 0.129; Figure 14).

Figure 14: Correlation of Factor IX activity levels with pre-dose anti-AAV5 NAb
titres

Abbreviations: AAV5, adeno-associated virus serotype 5; aPTT, activated partial thromboplastin time;
Cl, confidence interval; FAS, Full Analysis Set; LOD, limit of detection; NAb, neutralising antibody;

rp, Pearson product-moment correlation coefficient; rs, Spearman correlation coefficient

Source: CSL Behring. Clinical trial protocol and study results. 2022 [data on file]'*
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B.2.8 Meta-analysis

As there is only one relevant study (HOPE-B) at the time of submission, a meta-

analysis could not be conducted.

B.2.9 Indirect and mixed treatment comparisons

In the absence of head-to-head evidence, indirect treatment comparisons (ITCs) have
been conducted to determine the comparative efficacy of etranacogene dezaparvovec
to currently available prophylactic treatments for moderately severe or severe
haemophilia B, including extended half-life products as Idelvion (albutrepenonacog
alfa), Alprolix (eftrenonacog alfa), Refixia (nonacog beta pegol) and BeneFIX
(nonacog alfa).’” The ITCs included results from HOPE--B and other data sources
identified in a SLR by Davis et al. 2019,'"8 which has been updated for this submission
(see Appendix D). The SLRs identified four pivotal Phase Ill comparator trials, namely
PROLONG-9FP,""® B-LONG,'? Paradigm™ 2,'2' and NCT00093171,'*> as key
sources of efficacy data for Idelvion, Alprolix, Refixia, and BeneFIX, respectively
(Table 17). The main ITC report is provided in the reference pack of this submission, "’
alongside its addendum presenting the comparisons versus BeneFIX (the rationale for

this approach is provided in Section B.2.9.1).1%3

Table 17: Summary of the single-arm trials used to carry out the ITCs

Post-
treatment
follow-up
Trial name Treatment Data cut-off (months) Analysis dataset N
) Approximately
HOPE-B Ztranacogene gjtmonth data 18 months® ITC analysis set 51
€zaparvovec (Months 7 to 24)
Final data as
PROLONG-9FP  Idelvion rse:r?tgggs%o poproximately - Efficacy population 40
etal., 2016'"°
Efficacy analysis restricted to
Final data as patients who received a 32
: hylaxis regimen prior to
) . reported by Approximately prop
B-LONG Alprolix Powell et al.. 12 monthsd study entry®
2013120 ) .
Efficacy analysis® 61
Paradigm™ 2 Refixia Final data as Approximately Prophylaxis 40 1U/kg group 29

reported by 12 months' from full analysis set
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Post-

treatment
follow-up
Trial name Treatment Data cut-off (months) Analysis dataset N
Collins et al., Prophylaxis 40 1U/kg group
2014121 from full analysis set
restricted to patients who 17
received a prophylaxis
regimen prior to study entry
Final data as
reported b Approximatel Efficacy population
NCT00093171 BeneFIX La?nbert etyal., 6 Fr)ﬁonths Y (proph)B//I:xig regimen) 7
2007122

Abbreviations: ITC, indirect treatment comparison; U, international unit; rIX-FP, recombinant
Factor IX albumin fusion protein (Idelvion)

aData cutoffs with the most complete data availability were included.

®The median follow-up time in HOPE-B 24-month data-cut is approximately 1.485 years.

¢Active treatment period for the evaluation of safety and efficacy was extended up to 27 months to
allow subjects to receive continuous treatment with rIX-FP until enrolment in the subsequent
extension study.'"® Median follow-up time was approximately 1.6 years.

9The follow-up time in B-LONG was reported as 52 (+1) weeks of treatment.'°

eFor B-LONG, the primary analysis population comparison consisted of patients who had received
prior prophylaxis in the baseline population of group 1 in B-LONG (N=33 patients, of which N=32 had
outcome data), and the secondary population comparison included the entire efficacy analysis
population for group 1 in B-LONG trial (N=63 patients, of which N=61 had outcome data).

The follow-up time in Paradigm™ 2 was reported as 52 (+2) weeks of treatment.'?’

Source: Eversana ITC report 202217

B.2.9.1 Overall approach and summary of feasibility assessments

An ITC feasibility assessment determined the best sources of data to support ITCs of
etranacogene dezaparvovec and comparators, these being the following Phase IlI
pivotal trials: HOPE-B for etranacogene dezaparvovec, PROLONG-9FP for Idelvion,
B-LONG for Alprolix, Paradigm™ 2 for Refixia, and NCT00093171 for BeneFIX."”
Because all three of the Phase Il trials provide only single-arm data with no common
comparators, a network meta-analysis was not feasible. The indirect comparison of
etranacogene dezaparvovec and recombinant Factor IX products therefore depended
on pairwise, unanchored ITC methods using the best available data (i.e. individual

patient-level data [IPD] versus summary-level data [SLD]) per comparison (Figure 15).

Company evidence submission template for etranacogene dezaparvovec for treating
moderately severe or severe haemophilia B [ID3812]

© CSL Behring 2022. All rights reserved Page 91 of 230



Figure 15: Summary of feasibility of ITC analyses

. . " FIX
oot | n | ren | st | s | o |l | son | eeren

Not possible Not possible
Gnlalll PTwadustng  IPTWadjusting  IPTWadjusting  IPTW adjusting  IPTW adjusting  IPTWadjusting  IPTW adjusting  due to lackof  dlue ta lack of
. for key factors for key factors for key factors for key factors for key factors for key factors for key factors comparator comparator
IDELVION (IPD) pia des
EtranaDez (IPD) MAIC MAIC MAIC MAIC MAIC MAIC MAIC ot poseiile. MAIC
vs. j for j for j for Il for j y for for adjusting for T adjusting for
Alprolix (SLD) key factors key factors key factors key factors key factors key factors. key factors dﬁa(a key factors
Not possible Not possible Not possible Not possible
EtranaDez (IPD) MAIC MAIC due to lack of MAIC due to lack of due to lack of due to lack of MAIC MAIC
vs. adjusting for adjusting for comparator adjusting for comparator comparator comparator adjusting for adjusting for
Refixia (SLD) key factors key factors s key factors aa P W key factors key factors
EtranaDez (IPD) MAIC MAIC Not possible MAIC Not possible Not possible Not possible Not possible Not possible
adjusting for adjusting for due to lack of adjusting for due to lack of due to lack of due to lack of due to lack of due to lack of
Beni aF"IX- (SLD) age and prior age and prior comparator age and prior comparator comparator comparator comparator comparator
EHL/SHL only EHL/SHL only data EHL/SHL only data data data data data

Colour Code

Feasible
Feasible but not recommended due to especially poor robustness

Infeasible

Abbreviations: ABR, annualised bleeding rate; AjBR, annualised joint bleeding rate; AsBR, annualised
spontaneous bleeding rate; EQ-5D, EuroQol-5 dimensions-5 levels;

EtranaDez, etranacogene dezaparvovec; FIX, Factor IX; Haem-A-QoL, Haemophilia Quality of Life
Questionnaire for Adults; IPD, individual patient-level data; IPTW, inverse probability of treatment
weighting; SLD, summary-level data

Source: Adapted from Eversana ITC report 202217

Differences in trial designs and patient populations between HOPE-B and the pivotal
Phase Il comparator trials PROLONG-9FP, B-LONG, and Paradigm™ 2 were
identified, suggesting that population-adjustment ITC methods leveraging IPD from
HOPE-B and PROLONG-9FP would be a feasible and robust approach to mitigating
bias while comparing etranacogene dezaparvovec with Idelvion, Alprolix, or Refixia.
Given the limited sample sizes among trials relative to the number of potentially
prognostic or effect-modifying factors, it is expected that only a small number of factors
may be included in adjustments. Nevertheless, an improvement upon unmatched and
unadjusted (naive) comparisons can and should be made. Selected ITC methods are
described in Section B.2.9.2.

The identified limitations in reporting in the key BeneFIX trial NCT00093171 lead to
the conclusion that an ITC would be feasible but severely limited in comparison with
other analyses. This is on the basis that the NCT00093171 trial did not report patient
baseline characteristics for the population of interest, reported very limited baseline
characteristics when they were reported, and did not provide an adequate description
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of outcome definitions to ensure comparability between HOPE-B and NCT00093171.
Given these limitations, a comparison between etranacogene dezaparvovec and

BeneFIX is provided in an addendum of the main report.'?3

B.2.9.2 Methodology of the indirect treatment comparisons

A panel of two methodological experts was assembled to provide expertise and
guidance regarding ITC methodology and analytical approaches comparing HOPE-B
using IPD to comparator trials using IPD or SLD. Given that HOPE-B is a single-arm
trial and comparator trials provide single-arm data, a network meta-analysis between
treatments of interest is not possible. Thus, the ITC methods deemed appropriate to
consider for this analysis were population-adjustment methods. Indirect comparisons
of etranacogene dezaparvovec (HOPE-B) with Idelvion (PROLONG-9FP) were
performed using inverse probability of treatment weighting (IPTW) methods,'?412°
while indirect comparisons of etranacogene dezaparvovec (HOPE-B) with Alprolix
(B--LONG) and etranacogene dezaparvovec (HOPE--B) with Refixia (Paradigm™ 2)

were performed using unanchored matching-adjusted indirect comparison (MAIC)."26

Propensity-score based methods were favoured over outcome regression-based
approaches due to more severe limitations encountered with the latter, related to
modelling rare event count outcomes with small sample sizes (e.g., lack of model
convergence). Importantly, simulated treatment comparisons (STCs) of count type
outcomes would require simulation-based approaches to overcome aggregation bias
in the relative treatment effects.'?”.'28 This approach would require very strong
assumptions regarding the multivariate correlation between baseline covariates and
time at risk (e.g., through a copula)'?® to adequately simulate the data and estimate

relative treatment effects.

The statistical methods behind the chosen propensity-score based population-
adjustment approaches and specifications of primary and sensitivity analyses follow

the NICE guidance and Technical Support Documents (TSD) approach.'30.131
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B.2.9.3 Efficacy outcomes for base-case analysis

A total of nine efficacy outcomes were assessed in this analysis, ABR, AsBR, AjBR,
% 0 ABR, % 0 AsBR, % 0 AjBR, annualised Factor IX consumption, EQ-5D, and
Haem-A-QoL, with the full results and summaries available in the ITC report."' In this
submission, we have reported on the efficacy outcomes used to inform the model,
namely ABR, AjBR and the PROs EQ-5D and Haem-A-QoL, where available. AsBR
was reported where available for completeness. Please see Section B.3.3 for further

information on the structure and approach of the economic model.

Due to reporting limitations from the comparator trials, a change from baseline analysis
was not possible for most bleeding outcomes. Therefore, absolute comparisons of
bleeding outcomes were pursued, adjusting for prior ABR where possible. In contrast,
a change-from-baseline analysis was favoured for the PRO endpoints over using an
absolute measure and adjusting for baseline. This was because the comparator trials

did not report post-treatment adjusted values for these endpoints.

2.9.3.1 Etranacogene dezaparvovec versus Idelvion

The IPTW analyses for etranacogene dezaparvovec versus ldelvion targeted the
population of haemophilia B patients who had received prior prophylaxis Factor IX
products. Outcomes assessed included bleeding rates (ABR, AsBR, and AjBR),
percent of patients with zero bleeding events (% 0 ABR, % 0 AsBR, % 0 AjBR) and

annualised Factor IX consumption.

Efficacy outcomes with etranacogene dezaparvovec, as observed in the HOPE-B trial,
were compared with those from patients treated with Idelvion, as observed in the
PROLONG-9FP ftrial. This study used an IPTW method in which patients from
PROLONG-9FP were weighted to be more similar to those from HOPE-B to more fairly
estimate the relative efficacy between products. As the multivariable IPTW informed
the economic model, its ABR, AsBR and AjBR outcomes are described here.
Outcomes, summaries and conclusions of all other ITCs, as well as those of the

primary analysis, are described in the provided ITC report.'"”
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29.3.1.1 ABR
Overall, the results of the IPTW showed statistically significantly lower ABR for
etranacogene dezaparvovec versus ldelvion. The unmatched and unadjusted (naive)
ABR was lower for etranacogene dezaparvovec (|, n=ll) than for Idelvion
(I n=l) (Figure 5.1). This corresponded to a statistically significant RR in favour
of etranacogene dezaparvovec (RR: [l 95% ci: | . R <)
Similarly, when patients in group 1 of PROLONG-9FP were matched to patients from
HOPE-B for age, ALT threshold, and AST threshold, the RR remained significant (RR:
B 5% c: . R P<_). Furthermore, when additionally,
univariably adjusting for each of the ranked clinical factors listed in Figure 16,
etranacogene dezaparvovec continued to have a favourable ABR in comparison to
Idelvion. In the multivariable IPTW analyses where factors were adjusted for
sequentially (i.e., adjusting for one additional variable at a time in order of ranked
importance), adjustments were made for severity of haemophilia B, prior ABR, and
age. A favourable ABR for etranacogene dezaparvovec (JJll; n=ll) in comparison
to Idelvion (JJll; effective sample size [ESS]=Jl}) was also reported (RR: 0.19;
95% ClI: 0.09, 0.41; P<|JJEl) (Figure 17). Given that the patients from group 1 of
PROLONG-9FP may have had, on average, less severe baseline disease
characteristics (based on the top two ranked factors for ABR) compared to those from
HOPE-B, it aligns with clinical expectations that the relative treatment effect for
etranacogene dezaparvovec versus Idelvion is more favourable for etranacogene
dezaparvovec after matching and adjusting with IPTW than before (naive

comparison).
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Figure 16: Etranacogene dezaparvovec versus ldelvion — naive and univariable
IPTWs for ABR, matching on age, ALT threshold, AST threshold

Abbreviations: ABR, annualised bleeding rate; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; BMI, body mass index; Cl, confidence interval; EHL, extended half-life;

ESS, effective sample size; FIX, factor IX; HIV, human immunodeficiency virus; IPTW, inverse
probability of treatment weighting; RR, rate ratio; SMD, standardised mean difference; SHL, standard
half-life.

Note: Prior FIX product class refers to EHL versus SHL products; The vertical reference line
represents RR=1.

Source: Eversana ITC report 202217

Figure 17: Etranacogene dezaparvovec versus ldelvion - sequential and
multivariable IPTWs for ABR, adjusted for prior ABR, severity of haemophilia
B, and age, in that order, after matching on age, ALT threshold, and AST
threshold

Abbreviations: ABR, annualised bleeding rate; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; Cl, confidence interval; ESS, effective sample size; IPTW, inverse probability of
treatment weighting; RR, rate ratio; SMD, standardised mean difference.

Source: Eversana ITC report 20227
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29.3.1.2 AsBR
Overall, the results of the IPTW showed statistically significantly lower AsBR for
etranacogene dezaparvovec versus ldelvion. The unmatched and unadjusted (naive)
AsBR was lower for etranacogene dezaparvovec (|, n=lll}) than for Idelvion
(I ~=I) (Figure 18). This corresponded to a statistically significant RR in favour
of etranacogene dezaparvovec (RR: [l 95% c!: | IIEIEIGIGIIIE ~<B).
Similarly, when patients in group 1 of PROLONG-9FP were matched to patients from
HOPE-B for age, ALT threshold, and AST threshold, the RR remained significant (RR:
B o5 c: I P<_). Furthermore, when additionally,
univariably adjusting for each of the ranked clinical factors listed in Figure 18,
etranacogene dezaparvovec continued to have a statistically significantly lower AsBR
in comparison to Idelvion. In the multivariable IPTW analyses where factors were
adjusted for sequentially after matching (i.e. adjusting for one additional variable at a
time in order of ranked importance), adjustments were made for severity of
haemophilia B, prior ABR, and age. A favourable AsBR for etranacogene
dezaparvovec (JJJlll; n=ll) in comparison to Idelvion (Jl; ESS=I) was also
reported (RR: 0.08; 95% CI:0.03, 0.23; P<||l) (Figure 19). Given that the
patients from group 1 of PROLONG-9FP may have had, on average, less severe
baseline disease characteristics (based on the top two ranked factors for ABR)
compared to those from HOPE-B, it aligns with clinical expectations that the relative
treatment effect for etranacogene dezaparvovec versus Idelvion is more favourable
for etranacogene dezaparvovec after matching and adjusting with IPTW than before

(naive comparison).
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Figure 18: Etranacogene dezaparvovec versus ldelvion — naive and univariable
IPTWs for AsBR, matching on age, ALT threshold, AST threshold

Abbreviations: AsBR, annualised spontaneous bleeding rate; ALT, alanine aminotransferase;

AST, aspartate aminotransferase; BMI, body mass index; Cl, confidence interval; EHL, extended half-
life; ESS, effective sample size; FIX, factor IX; HIV, human immunodeficiency virus; IPTW, inverse
probability of treatment weighting; RR, rate ratio; SMD, standardised mean difference; SHL, standard
half-life.

Note: Prior FIX product class refers to EHL versus SHL products; The vertical reference line
represents RR = 1.

Source: Eversana ITC report 202217

Figure 19: Etranacogene dezaparvovec versus ldelvion — sequential and
multivariable IPTWs for AsBR, adjusted for prior ABR, severity of haemophilia
B, and age, in that order, after matching on age, ALT threshold, and AST
threshold

Abbreviations: AsBR, annualised spontaneous bleeding rate; ALT, alanine aminotransferase;

AST, aspartate aminotransferase; Cl, confidence interval; ESS, effective sample size; IPTW, inverse
probability of treatment weighting; RR, rate ratio; SMD, standardised mean difference.

Note: The vertical reference line represents RR = 1.

Source: Eversana ITC report 20227
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29.3.1.3 AjBR
Overall, the results of the IPTW showed statistically significantly lower AjBR for
etranacogene dezaparvovec versus ldelvion. The unmatched and unadjusted (naive)
AJBR was lower for etranacogene dezaparvovec ([}, n=ll})) than for Idelvion
(I ~=I) (Figure 20). This corresponded to a statistically significant RR in favour
of etranacogene dezaparvovec (RR: [l 95% c!: | IIEIEIGIGIIIE ~<B).
Similarly, when patients in group 1 of PROLONG-9FP were matched to patients from
HOPE-B for age, ALT threshold, and AST threshold, the RR remained significant (RR:
B o5 c: I P<_). Furthermore, when additionally,
univariably adjusting for each of the ranked clinical factors listed in Figure 20,
etranacogene dezaparvovec continued to have a statistically significantly lower AjBR
in comparison to Idelvion. In the multivariable IPTW analyses where factors were
adjusted for sequentially (i.e., adjusting for one additional variable at a time in order of
ranked importance), adjustments were made for severity of haemophilia B, prior ABR,
and age. A favourable AjBR for etranacogene dezaparvovec ([l n=ll) in
comparison to Idelvion (I, ESS=I) was also reported (RR: 0.09; 95% Cl:
0.03, 0.25; P<|JHE) (Figure 21). Given that the patients from group 1 of
PROLONG-9FP may have had, on average, less severe baseline disease
characteristics (based on the top two ranked factors for ABR) compared to those from
HOPE-B, it aligns with clinical expectations that the relative treatment effect for
etranacogene dezaparvovec versus Idelvion is more favourable for etranacogene
dezaparvovec after matching and adjusting with IPTW than before (naive

comparison).
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Figure 20: Etranacogene dezaparvovec versus ldelvion — naive and univariable
IPTWSs for AjBR, matching on age, ALT threshold, AST threshold

Abbreviations: AjBR, annualised joint bleeding rate; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; BMI, body mass index; Cl, confidence interval; EHL, extended half-life;

ESS, effective sample size; FIX, factor IX; HIV, human immunodeficiency virus; IPTW, inverse
probability of treatment weighting; RR, rate ratio; SMD, standardised mean difference; SHL, standard
half-life.

Note: Prior FIX product class refers to EHL versus SHL products; The vertical reference line
represents RR = 1.

Source: Eversana ITC report 202217

Figure 21: Etranacogene dezaparvovec versus ldelvion — sequential and
multivariable IPTWs for AjBR, adjusted for prior ABR, severity of haemophilia
B, and age, in that order, after matching on age, ALT threshold, and AST
threshold

Abbreviations: AjBR, annualised joint bleeding rate; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; Cl, confidence interval; ESS, effective sample size; IPTW, inverse probability of
treatment weighting; RR, rate ratio; SMD, standardised mean difference.

Note: The vertical reference line represents RR = 1.

Source: Eversana ITC report 2022117
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2.9.3.2 Etranacogene dezaparvovec versus Alprolix

Matching-adjusted indirect comparisons for etranacogene dezaparvovec versus
Alprolix were split by B-LONG trial population. The primary analysis compared
HOPE-B to the subgroup of patients from group 1 of B-LONG, who received pre-study
prophylaxis and assessed ABR and Haemophilia Quality of Life Questionnaire for
Adults (Haem-A-QoL) total score change from baseline. The secondary analysis
compared HOPE-B to the full population from group 1 of B-LONG and assessed ABR,
AsBR, AjBR, % 0 ABR, % 0 AsBR%, 0 AjBR, total annualised Factor IX consumption
(excluding surgical Factor IX consumption), and Haem-A-QoL total score change from
baseline. As the secondary analysis informed the economic model, its ABR, AsBR,
AjBR and Haem-A-QoL outcomes are described here. Outcomes, summaries and
conclusions of all other ITCs, as well as those of the primary analysis, are described

in the provided ITC report.’”

29.3.2.1 ABR
Overall, the results of the MAIC showed statistically significantly lower ABR for
etranacogene dezaparvovec versus Alprolix. The unmatched and unadjusted (naive)
ABR was lower for etranacogene dezaparvovec (], n=ll) than for Alprolix
(I n=I) (Figure 22). This corresponded to a statistically significant RR in favour
of etranacogene dezaparvovec (RR: [l 95% c: I -<H).
Furthermore, when additionally, univariably adjusting for each of the ranked clinical
factors listed in Figure 22, etranacogene dezaparvovec continued to have a favourable
ABR in comparison to Alprolix. In the multivariable MAIC analyses where factors were
adjusted for sequentially (i.e. adjusting for one additional variable at a time in order of
ranked importance), adjustments were made for severity of haemophilia B, age, and
BMI. A favourable ABR for etranacogene dezaparvovec (Jlll; ESS=I) in
comparison to Alprolix (i, n=ll) was also reported (RR: 0.19; 95% CI: 0.08, 0.44;

=) (Figure 23).
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Figure 22. Etranacogene dezaparvovec versus Alprolix secondary analysis for
ABR - naive results and univariable MAICs

Note: The vertical reference line represents RR=1.

Abbreviations: ABR, annualised bleeding rate; BMI, body mass index; Cl, confidence interval; ESS,
effective sample size; HIV, human immunodeficiency virus; MAIC, matching-adjusted indirect
comparison; RR, rate ratio; SMD, standardised mean difference.

Source: Eversana ITC report 20227

Figure 23. Etranacogene dezaparvovec versus Alprolix secondary analysis for
ABR - sequential and multivariable MAICs adjusted for severity of
haemophilia B, age, and BMI, in that order

Note: The vertical reference line represents RR=1.

Abbreviations: ABR, annualised bleeding rate; BMI, body mass index; Cl, confidence interval; ESS,
effective sample size; MAIC, matching-adjusted indirect comparison; RR, rate ratio; SMD,
standardised mean difference.

Source: Eversana ITC report 2022117
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29322 AsBR
Overall, the results of the MAIC showed statistically significantly lower AsBR for
etranacogene dezaparvovec versus Alprolix. The unmatched and unadjusted (naive)
AsBR was lower for etranacogene dezaparvovec (|, n=lll}) than for Alprolix
(I ~=I) (Figure 24). This corresponded to a statistically significant RR in favour
of etranacogene dezaparvovec (RR: [l 95% c!: | IIEIEIGIGIIIE ~<B).
Furthermore, when additionally, univariably adjusting for each of the ranked clinical
factors listed in Figure 24, etranacogene dezaparvovec continued to have a
statistically significant and favorable RR in comparison to Alprolix. In the multivariable
MAIC analyses where factors were adjusted for sequentially (i.e. adjusting for one
additional variable at a time in order of ranked importance), adjustments were made
for severity of haemophilia B, age, and BMI. A favourable AsBR for etranacogene

dezaparvovec (JJll; ESS=I) in comparison to Alprolix (I l; n=ll) was also
reported (RR: 0.13; 95% ClI: 0.03, 0.59; p=|} ) (Figure 25).

Figure 24. Etranacogene dezaparvovec versus Alprolix secondary analysis for
AsBR - naive results univariable MAICs

Note: The vertical reference line represents RR=1.

Abbreviations: AsBR, annualised spontaneous bleeding rate; BMI, body mass index; Cl, confidence
interval; ESS, effective sample size; HIV, human immunodeficiency virus; MAIC, matching-adjusted
indirect comparison; RR, rate ratio; SMD, standardised mean difference.

Source: Eversana ITC report 2022'""
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Figure 25. Etranacogene dezaparvovec versus Alprolix secondary analysis for
AsBR - sequential and multivariable MAICs adjusted for severity of
haemophilia B, age, and BMI, in that order

Note: The vertical reference line represents RR=1.

Abbreviations: AsBR, annualised spontaneous bleeding rate; BMI, body mass index; Cl, confidence
interval; ESS, effective sample size; MAIC, matching-adjusted indirect comparison; RR, rate ratio;
SMD, standardised mean difference.

Source: Eversana ITC report 202217

29.3.2.3 AjBR
Overall, the results of the MAIC showed statistically significantly lower AjBR for
etranacogene dezaparvovec versus Alprolix. The unmatched and unadjusted (naive)
AjBR was lower for etranacogene dezaparvovec (|, =l than for Alprolix
(I n=I) (Figure 26). This corresponded to a statistically significant RR in favour
of etranacogene dezaparvovec (RR: [l 95% cI: | . <)
Furthermore, when additionally, univariably adjusting for each of the ranked clinical
factors listed in Figure 26, etranacogene dezaparvovec continued to have a
statistically significant and favourable RR in comparison to Alprolix. In the multivariable
MAIC analyses where factors were adjusted for sequentially (i.e. adjusting for one
additional variable at a time in order of ranked importance), adjustments were made
for severity of haemophilia B, age, and BMI. A favourable AjBR for etranacogene

dezaparvovec (JJll; ESS=Il) in comparison to Alprolix (|, n=ll) was also
reported (RR: 0.15; 95% CI: 0.03, 0.65; p=| ) (Figure 27).
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Figure 26. Etranacogene dezaparvovec versus Alprolix secondary analysis for
AjBR - naive results and univariable MAICs

Note: The vertical reference line represents RR=1.

Abbreviations: AjBR, annualised joint bleeding rate; BMI, body mass index; Cl, confidence interval;
ESS, effective sample size; HIV, human immunodeficiency virus; MAIC, matching-adjusted indirect
comparison; RR, rate ratio; SMD, standardised mean difference.

Source: Eversana ITC report 202217

Figure 27. Etranacogene dezaparvovec versus Alprolix secondary analysis for
AjBR - sequential and multivariable MAICs adjusted for severity of
haemophilia B, age, and BMI, in that order

Note: The vertical reference line represents RR=1.

Abbreviations: AjBR, annualised joint bleeding rate; BMI, body mass index; Cl, confidence interval;
ESS, effective sample size; MAIC, matching-adjusted indirect comparison; RR, rate ratio; SMD,
standardised mean difference.

Source: Eversana ITC report 202217

2.9.3.2.4 Haem-A-QoL
Overall, the results of the MAIC showed a favourable Haem-A-QoL total score change

from baseline for etranacogene dezaparvovec versus Alprolix, but no statistically
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significant differences were detected. The unmatched and unadjusted (naive) mean
Haem-A-QoL total score change from baseline was lower for etranacogene

dezaparvovec ([l n=ll) than for Alprolix (J; =) (Figure 28). This

corresponded to a difference in means (MD) in favour of etranacogene dezaparvovec
(MD: I 25% Cc!: . -lll). ho\c'er this result was not
statistically significant. Furthermore, when additionally, univariably adjusting for each
of the ranked clinical factors listed in Figure 28, etranacogene dezaparvovec
continued to have a favourable, yet not statistically significant, Haem-A-QoL total
score change from baseline in comparison to Alprolix. In the multivariable MAIC
analyses where factors were adjusted for sequentially (i.e. adjusting for one additional
variable at a time in order of ranked importance), adjustments were made for severity
of haemophilia B, age, and BMI. A favourable Haem-A-QoL total score change from
baseline for etranacogene dezaparvovec ([, ESS=I) in comparison to
Alprolix (I, n=I) was reported (MD: R °5% CI: I .

p=I). however these results were not statistically significant (Figure 29).

Figure 28. Etranacogene dezaparvovec versus Alprolix secondary analysis for
Haem-A-QoL change from baseline - naive results and univariable MAICs

Note: The vertical reference line represents MD=0.

Abbreviations: BMI, body mass index; Cl, confidence interval; ESS, effective sample size; HIV, human
immunodeficiency virus; MAIC, matching-adjusted indirect comparison; MD, mean difference; SMD,
standardixed mean difference.

Source: Eversana ITC report 202217
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Figure 29. Etranacogene dezaparvovec versus Alprolix secondary analysis for
Haem-A-QoL change from baseline — sequential and multivariable MAICs
adjusted for severity of haemophilia B, age, and BMI, in that order

Note: The vertical reference line represents MD=0.

Abbreviations: BMI, body mass index; Cl, confidence interval; ESS, effective sample size; MAIC,
matching-adjusted indirect comparison; MD, mean difference; SMD, standardised mean difference.
Source: Eversana ITC report 202217

2.9.3.3 Etranacogene dezaparvovec versus Refixia

Matching-adjusted indirect comparisons for etranacogene dezaparvovec versus
Refixia were split by Paradigm™ 2 trial population. The primary analysis compared
HOPE-B to the subgroup of patients from the 40 IU/kg weekly prophylaxis group of
Paradigm™ 2 who received pre-study prophylaxis and assessed ABR. The secondary
analysis compared HOPE-B to the full population from the 40 IU/kg weekly prophylaxis
group of Paradigm™ 2 and assessed ABR, AsBR, % 0 ABR, EuroQol-5 Dimension
(EQ-5D) utility score change from baseline, and Haem-A-QoL total score change from
baseline. As the secondary analysis informed the economic model, its ABR, AsBR,
EQ-5D and Haem-A-QoL outcomes are described here. Outcomes, summaries and
conclusions of all other ITCs, as well as those of the primary analysis, are described

in the provided ITC report.’”

29.3.3.1 ABR
Overall, the results of the MAIC showed statistically significantly lower ABR for
etranacogene dezaparvovec versus Refixia. The unmatched and unadjusted (naive)
ABR was lower for etranacogene dezaparvovec (JJll; n=lll) than for Refixia (|
n=l) (Figure 30). This corresponded to a statistically significant RR in favour of

etranacogene dezaparvovec (RR: [l 95% ci: I <)

Furthermore, when additionally, univariably adjusting for each of the ranked clinical
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factors listed in Figure 30, etranacogene dezaparvovec continued to have a favourable
ABR in comparison to Refixia. In the multivariable MAIC analyses where factors were
adjusted for sequentially (i.e. adjusting for one additional variable at a time in order of
ranked importance), adjustments were made for severity of haemophilia B and age. A
favourable ABR for etranacogene dezaparvovec (]l ESS=Il) in comparison
to Refixia (JJl; =) was also reported (RR: 0.30; 95% CI: 0.10, 0.94; p=| )
(Figure 31).

Figure 30. Etranacogene dezaparvovec versus Refixia secondary analysis for
ABR - naive results and univariable MAICs

Note: Prior FIX product class refers to EHL versus SHL products; The vertical reference line
represents RR=1.

Abbreviations: ABR, annualised bleeding rate; BMI, body mass index; Cl, confidence interval; EHL,
extended half-life; ESS, effective sample size; FIX, Factor IX; HIV, human immunodeficiency virus;
MAIC, matching-adjusted indirect comparison; RR, rate ratio; SMD, standardised mean difference;
SHL, standard half-life.

Source: Eversana ITC report 202217
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Figure 31. Etranacogene dezaparvovec versus Refixia secondary analysis for
ABR - sequential and multivariable MAICs adjusted for severity of
haemophilia B and age, in that order

Note: The vertical reference line represents RR=1.

Abbreviations: ABR, annualised bleeding rate; CI, confidence interval; ESS, effective sample size;
MAIC, matching-adjusted indirect comparison; RR, rate ratio; SMD, standardised mean difference.
Source: Eversana ITC report 202217

29.3.3.2 AsBR

Overall, the results of the MAIC showed statistically significantly lower AsBR for
etranacogene dezaparvovec versus Refixia. The unmatched and unadjusted (naive)
AsBR was lower for etranacogene dezaparvovec ([l n=ll}) than for Refixia
(HH; n=I) (Figure 32). This corresponded to a statistically significant RR in favour
of etranacogene dezaparvovec (RR: [l 95% c: I -<H).
Furthermore, when additionally, univariably adjusting for each of the ranked clinical
factors listed in Figure 32, etranacogene dezaparvovec continued to have a favourable
RR in comparison to Refixia. In the multivariable MAIC analyses where factors were
adjusted for sequentially (i.e. adjusting for one additional variable at a time in order of
ranked importance), adjustments were made for severity of haemophilia B and age. A
statistically significant and favourable AsBR for etranacogene dezaparvovec ([l
ESS=JJl) in comparison to Refixia (], n=ll) was also reported (RR: 0.13;
95% Cl: 0.03, 0.57; p=| I (Figure 33).
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Figure 32. Etranacogene dezaparvovec versus Refixia secondary analysis for
AsBR - naive results and univariable MAICs

Note: Prior Factor IX product class refers to EHL versus SHL products; The vertical reference line
represents RR=1.

Abbreviations: AsBR, annualised spontaneous bleeding rate; BMI, body mass index; Cl, confidence
interval; EHL, extended half-life; ESS, effective sample size; FIX, Factor IX; HIV, human
immunodeficiency virus; MAIC, matching-adjusted indirect comparison; RR, rate ratio; SMD,
standardised mean difference; SHL, standard half-life.

Source: Eversana ITC report 2022'""

Figure 33. Etranacogene dezaparvovec versus Refixia secondary analysis for
AsBR - sequential and multivariable MAICs adjusted for severity of
haemophilia B and age, in that order

Note: The vertical reference line represents RR=1.

Abbreviations: AsBR, annualised spontaneous bleeding rate; Cl, confidence interval; ESS, effective
sample size; MAIC, matching-adjusted indirect comparison; RR, rate ratio; SMD, standardised mean
difference.

Source: Eversana ITC report 20227

Company evidence submission template for etranacogene dezaparvovec for treating
moderately severe or severe haemophilia B [ID3812]

© CSL Behring 2022. All rights reserved Page 110 of 230



29.3.3.3 EQ-5D
Overall, the results of the MAIC showed a higher mean EQ-5D utility score change
from baseline for etranacogene dezaparvovec versus Refixia. The unmatched and
unadjusted (naive) mean EQ-5D utility score change from baseline was higher for

etranacogene dezaparvovec (] n=l) than for Refixia (| =l

(Figure 34). This corresponded to a difference in means (MD) in favour of
etranacogene dezaparvovec (MD: [l 95% ci: I -,
however these results were not statistically significant. Furthermore, when
additionally, univariably adjusting for each of the ranked clinical factors listed in
Figure 34, etranacogene dezaparvovec continued to have a favourable, yet not
statistically significant, higher mean EQ-5D utility score change from baseline change
from baseline in comparison to Refixia except when adjusting for prior presence of
target joints. In the multivariable MAIC analyses where factors were adjusted for
sequentially (i.e. adjusting for one additional variable at a time in order of ranked
importance), adjustments were made for severity of haemophiliaB and age. A

favourable mean EQ-5D utility score change from baseline for etranacogene

dezaparvovec (Il ESS=Ill) in comparison to Refixia (Il n=ll) was
estimated (MD: |, 95% c: I -l 2nd again these

results were not statistically significant (Figure 35).
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Figure 34. Etranacogene dezaparvovec versus Refixia secondary analysis for
EQ-5D utility score, change from baseline — naive results and univariable
MAICs

Note: Prior FIX product class refers to EHL versus SHL products; The vertical reference line
represents MD=0.

Abbreviations: BMI, body mass index; Cl, confidence interval; EHL, extended half-life; ESS, effective
sample size; FIX, Factor IX; HIV, human immunodeficiency virus; MAIC, matching-adjusted indirect
comparison; OR, odds ratio; SMD, standardised mean difference; SHL, standard half-life.

Source: Eversana ITC report 202217

Figure 35. Etranacogene dezaparvovec versus Refixia secondary analysis for
EQ-5D utility score, change from baseline — sequential and multivariable
MAICs adjusted for severity of haemophilia B and age, in that order

Note: The vertical reference line represents MD=0.

Abbreviations: Cl, confidence interval; ESS, effective sample size; MAIC, matching-adjusted indirect
comparison; MD, mean difference; SMD, standardised mean difference.

Source: Eversana ITC report 20227
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2.9.3.3.4 Haem-A-QoL
The unmatched and unadjusted (naive) mean Haem-A-QoL total score change from
baseline was higher for etranacogene dezaparvovec ([l n=lll) than for Refixia
B =) (Figure 36). This corresponded to a difference in means (MD) in favour
of Refixia (MD: |l 95% C!: | I o-El). ho\vever these results
were not statistically significant. Furthermore, when additionally, univariably adjusting
for each of the ranked clinical factors listed in Figure 36, Refixia continued to have a
favourable (except when adjusting for BMI, weight, race and HIV status), yet not
statistically significant, mean Haem-A-QoL total score change from baseline in
comparison to etranacogene dezaparvovec. In the multivariable MAIC analyses where
factors were adjusted for sequentially (i.e., adjusting for one additional variable at a
time in order of ranked importance), adjustments were made for severity of
haemophilia B and age. A favourable mean Haem-A-QoL total score change from
baseline for etranacogene dezaparvovec (I, ESS=Il) in comparison to
Refixia (Il =l was reported (MD: R 95% ci: |GGG

=), and again these results were not statistically significant (Figure 37).
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Figure 36. Etranacogene dezaparvovec versus Refixia secondary analysis for
Haem-A-QolL total score, change from baseline — naive results and univariable
MAICs

Note: Prior FIX product class refers to EHL versus SHL products; The vertical reference line
represents MD=0.

Abbreviations: BMI, body mass index; Cl, confidence interval; EHL, extended half-life; ESS, effective
sample size; FIX, Factor IX; HIV, human immunodeficiency virus; MAIC, matching-adjusted indirect
comparison; OR, odds ratio; SMD, standardised mean difference; SHL, standard half-life.

Source: Eversana ITC report 202217

Figure 37. Etranacogene dezaparvovec versus Refixia secondary analysis for
Haem-A-QolL total score, change from baseline — sequential and multivariable
MAICs adjusted for severity of haemophilia B and age, in that order

Note: The vertical reference line represents MD=0.

Abbreviations: Cl, confidence interval; ESS, effective sample size; MAIC, matching-adjusted indirect
comparison; MD, mean difference; SMD, standardised mean difference.

Source: Eversana ITC report 202217
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2.9.3.4 Etranacogene dezaparvovec versus BeneFIX

This analysis of indirectly comparing etranacogene dezaparvovec to BeneFIX was
performed through two sources of evidence: population-adjustment ITCs (MAICs) and
a HOPE-B pre-post analysis restricted to patients on BeneFIX during the lead-in

periods.

The MAICs leveraged the best available data from pivotal Phase Il trials HOPE-B for
etranacogene dezaparvovec and NCT00093171 for BeneFIX to adjust for the most
important prognostic or treatment effect modifying factors as was feasible. As the
MAICs were not used to inform the economic model, they will not be reported in this
submission but they are available in full in the provided ITC report addendum.’?3 A
total of three efficacy outcomes were assessed in this MAIC analysis (ABR, AsBR and
% 0 ABR) which found etranacogene dezaparvovec was to be statistically superior to
BeneFIX for ABR outcomes.'?® Additionally, the MAIC found that etranacogene

dezaparvovec was favoured without statistical significance for AsBR and % 0 ABR.'%3

Additionally, a HOPE-B pre-post analysis was conducted, restricted to the 19 patients
from HOPE-B who were on BeneFIX at lead-in. The analysis was based on the 24-
month data-cut only, focusing on bleeding rate outcomes only (ABR, AsBR, and AjBR)
due to limited data reported for NCT0093171. This analysis was done by comparing
outcomes from the 6-month lead-in phase of the HOPE-B trial to those during the 7—
24 Months post-treatment period. The analysis was performed equivalently to that for
the primary endpoint analysis of HOPE-B, using the exact statistical methods, but just

restricted to those patients who were on BeneFIX at lead-in.

In contrast to the uncertainty around outcome definition alignment between HOPE-B
and NCT0093171 behind the ITC analyses, outcome definitions within the pre-post
analysis with HOPE-B are guaranteed to be the same when comparing etranacogene
dezaparvovec (post-treatment) to BeneFIX (from lead-in). Overall, given the
limitations, and the fact that a similar number of patients were available in the pre-post
analysis (JJl] patients) as in the key clinical trial (il patients), which was not true for
any of the other therapies, the pre-post analysis based on the subgroup of patients
from HOPE-B trial that received BeneFIX during the lead-in period is likely a preferable
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source of comparative efficacy and was used to inform the economic model

(Section B.3).The results for the pre-post analysis are reported here.

2.9.34.1 ABR
The results of the pre-post comparison showed a favourable and statistically
significant ABR for etranacogene dezaparvovec for sensitivity analysis 6 definition
(new-and-true and treated bleeds only; the same as the chosen base case for ITCs)

of counting bleeds (RR: |l 95% CI: | EEIEGEGEGEGEGEz: -<B) 2nd primary

endpoint definition (any bleeds; the same as the sensitivity analysis for ITCs) of

counting bleeds (RR: [l 95% C!: I IR, <) (T2bc 13).

Table 18. Etranacogene dezaparvovec versus BeneFIX —results from HOPE-B
pre-post analysis restricted to patients on BeneFIX at lead-in, ABR

Analysis N (%) Estimate Estimate 95% Cl | Estimate
(RR) p-value

Sensitivity analysis 6 | [ A | I i .
Primary endpoint | [ EEEEEEEE | NN I N |
definition
Abbreviations: ABR, annualised bleeding rate; RR, rate ratio; CI, confidence interval
Source: Eversana ITC report addendum 202223

2.9.3.4.2 AsBR
The results of the pre-post comparison showed a favourable and statistically

significant AsBR for etranacogene dezaparvovec with the primary endpoint definition

from HOPE-B trial (RR: [ll; 95% C!: . <) (T=ble 19).

Table 19. Etranacogene dezaparvovec versus BeneFIX — results from HOPE-B
pre-post analysis restricted to patients on BeneFIX at lead-in, AsBR

Analysis N (%) Estimate Estimate 95% Cl | Estimate

(RR) p-value
Primary endpoint | [ RRRRE | I N
definition

Abbreviations: AsBR, annualised spontaneous bleeding rate; RR, rate ratio; Cl, confidence interval
Source: Eversana ITC report addendum 2022
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2.9.34.3 AjBR
The results of the pre-post comparison showed a favourable and statistically

significant AjBR for etranacogene dezaparvovec with primary endpoint definition from

HOPE-B trial (RR: [l 95% C!I: I . © < ) (Table 20).

Table 20. Etranacogene dezaparvovec versus BeneFIX — results from HOPE-B
pre-post analysis restricted to patients on BeneFIX at lead-in, AjJBR

Analysis N (%) Estimate Estimate 95% Cl | Estimate
(RR) p-value

definition

Primary endpoint | [ EEEEEEE | I I _ &I

Abbreviations: AjBR, annualised joint bleeding rate; RR, rate ratio; Cl, confidence interval
Source: Eversana ITC report addendum 202223

B.2.9.4 Conclusion of ITCs

Overall, after matching and adjusting for a few important clinical factors and treatment-
effect modifiers available, etranacogene dezaparvovec had a statistically significantly
lower ABR, AsBR, and AjBR compared to Idelvion and Alprolix; and a statistically
significantly lower ABR and AsBR compared to Refixia (Refixia trial did not report on
AjBR). No statistically significant differences in Haem-A-QoL total score change from
baseline and EQ-5D utility score change from baseline were found between
etranacogene dezaparvovec and Alprolix or Refixia based on available data.
Moreover, the pre-post analysis of etranacogene dezaparvovec versus BeneFIX found
that etranacogene dezaparvovec was statistically significantly superior to BeneFIX for
ABR, AsBR and AjBR.

Overall, these analyses suggest that patients who receive etranacogene
dezaparvovec have fewer bleeds than patients on replacement Factor IX therapy,
regardless of which specific type of replacement Factor IX therapy is utilised. Based
on these study findings, keeping in mind the limitations of unanchored, non-
randomised design with small sample sizes, etranacogene dezaparvovec could confer
a large benefit over comparators for patients with moderately severe or severe

haemophilia B.
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Unanchored, small-sample size indirect comparisons are broadly considered a weaker
form of evidence than direct comparisons involving blinded or randomised trial designs
131, Comparison of ITC results to those from other study designs is therefore important.
The relative treatment effects from these ITCs were aligned with the those from the
published, 1 year analysis between lead-in and post-treatment designed within HOPE-
B 132, Though patients in the lead-in period for HOPE-B were taking different Factor X
products for prophylaxis, and the published HOPE-B analysis used the first year of the
post-treatment period for etranacogene dezaparvovec (which included the first 6
months post-treatment), the concordance between results and conclusions from the
published pre-post HOPE-B analysis and those from these ITCs strengthens the
evidence base comparing etranacogene dezaparvovec to Factor IX replacement
therapies. Please refer to the full ITC report (provided in the reference pack of this

submission) for the full discussion of strengths and limitations of the analysis.'":123
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B.2.10 Adverse reactions

e Etranacogene dezaparvovec was well-tolerated. There were no treatment-
related serious adverse events (SAEs).

e One subject discontinued study drug infusion due to an event of
hypersensitivity.

e Throughout the HOPE-B study, one death was reported and assessed as not
treatment-related

e Transaminase elevations occurred; however, all occurrences were resolved
and Factor IX activity was preserved in the mild or non-haemophilic range.

e The treatment-emergent AE (TEAE) and SAE profile was comparable between
subjects who were positive or negative for baseline anti-AAV5 NAbs, with
infusion-related reactions more prevalent in those who were positive.

e There were 557 TEAEs in 54 (100.0%) subjects during the 24-month post-
treatment period, of which 93 events in 38/54 (70.4%) subjects were treatment-
related. The majority (il events) of treatment-related TEAEs were mild or
moderate in severity and the most common were ALT increased (16.7%),
headache (14.8%), and influenza-like illness (13.0%).

e There were 7 TEAEs of special notification related to IMP administration,
including infusion-related reactions, or hypersensitivity. Infusion-related
reactions were more prevalent in subjects with pre-existing anti-AAVS NAbs at
baseline compared to those without.

e A total of . SAEs were experienced by . subjects, . of which occurred in
the 24-month post-treatment period. The I other SAEs occurred before
treatment. Of the ] SAEs in the post-treatment period, ] were mild or
moderate in severity and I were severe, and all were assessed as not
treatment-related.

e One subject (1/54 [1.9%]) was positive for anti-Factor IX antibodies at baseline
and throughout the study up to Month 6. Factor IX inhibitor levels were <LOD
for all subjects.

e Overall, 21/54 (38.9%) subjects had pre-existing NAbs against AAV5 at
baseline. All subjects developed a humoral immune response to AAV5 within 3
weeks of treatment and anti-AAV5 NADb titres * through to
Month 24 post-treatment.

e Levels of inflammatory markers were generally unaffected by treatment with
etranacogene dezaparvovec. Initial elevations were noted with IL-2 and IFNy
levels, however this was followed with a return to pre-treatment levels.
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B.2.10.1 Extent of exposure

Of the 54 subjects enrolled to receive etranacogene dezaparvovec, 53 subjects
received a single full dose of 2x10" GC/kg."* One subject received a reduced dose
(approximately 10% of the expected dose) before treatment was withdrawn due to a
TEAE of hypersensitivity that occurred during infusion. Subjects have been followed
for at least 2 years post-treatment; || | |} I have reached the Month 30 visit

with | ='so reaching the Month 36 visit. 14

B.2.10.2 Brief overview of adverse events

During the 24-Month post-treatment period, all 54 treated subjects experienced a
TEAE, for a total of 557 TEAEs (Table 21)."* One subject experienced an event of
cardiogenic shock preceded by a bacterial urinary tract infection that resulted in death
in the post-treatment period; this event was assessed as not treatment-related. One
TEAE of hypersensitivity led to premature treatment infusion discontinuation. The
majority (424/557 events) of TEAEs during the post-treatment period were assessed
as mild (Table 21). Treatment-related TEAEs were experienced by 38/54 (70.4%)
subjects (93 events). There were 12/54 (22.2%) subjects with 19 TEAEs of special
notification reported in the post-treatment period; all reported in the first 18 Months
post-treatment. Serious AEs were experienced by 14/54 (25.9%) subjects for a total
of 17 SAEs (increase of ] SAEs between the 18- and 24-Month post-treatment

analyses; there were no SAEs considered treatment-related.’

During the 26-month lead-in period, during which subjects were treated with routine
prophylaxis treatments, 42/67 (62.7%) subjects experienced 103 AEs and [l
(Il%) subjects experienced ] SAEs (Table 21)." The majority of AEs (78/103 AEs)
were assessed as mild in severity. The lead-in period was completed by 54 subjects
and 37/54 (68.5%) subjects in this group experienced 87 of the AEs during the lead-
in period (Jf] of which were mild). Of the i} subjects with SAEs, ] subjects
completed the lead-in period. There were no subjects who experienced an AE of
special notification or who discontinued prematurely due to an AE during the lead-in

period, and there were no deaths.'
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Table 21. Overview of adverse events (Safety Population)

Lead-in period Lead-in period Post-treatment
(including lead-in (excluding lead-in period (n=54)
discontinuers) (n=67) discontinuers) (n=54)
n (%) Number n (%) Number n (%) Number
of events of events of events
At least one AE 42 (62.7) 103 37 (68.5) 87 54 557
(100.0)
Mild AE B < I B 54 424
(100.0)

Moderate AE [EEEEEEEN | TN (DN W (3785 | 115

Severe AE ] 2 HEE EEE 2 BEE BRI 18
AEs related to | | | | 38 (70.4) 93
study treatment
AEs of special 0 0 12 (22.2) 19
notification
AEs leading to 0 0 1(1.9) 1
premature
treatment
discontinuation
Serious AEs [ ] | | [ | | 14 (25.9) 17
Serious AEs 0 0 0
related to study
treatment
Deaths — all 0 0 1(1.9) 1
causes

Abbreviations: AE, adverse event; n, number.
Source: 24-Month CSR, CSL Behring.™

B.2.10.3 Analysis of adverse events

A summary of AEs with an incidence of 25% in any population is presented in Table 22

by System Organ Class (SOC) and preferred term."

During the post-treatment period, all 54 treated subjects experienced a TEAE, for a
total of 557 TEAEs (Table 22).'* The SOCs with the highest incidence of reported
TEAEs were infections and infestations (JJJll%6), musculoskeletal and connective
tissue disorders (-%), general disorders and administration site conditions
(Il%), gastrointestinal disorders (JJll%), and injury, poisoning and procedural
complications (-, Table 22). The most commonly reported TEAEs were arthralgia
(35.2%), headache (29.6%), nasopharyngitis (27.8%), fatigue (25.9%), and ALT
increased (20.4%). There were 6/54 subjects who experienced 11 TEAEs in the

neoplasms benign, malignant and unspecified (incl. cysts and polyps) SOC, which
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were all assessed to be non-treatment related. TEAEs in neoplasm SOCs included
adenoma benign, basal cell carcinoma, benign breast neoplasm, colon adenoma,
gastrointestinal lymphoma, gastrointestinal neoplasm, hepatocellular carcinoma
(HCC), meningioma, pancreatic neuroendocrine tumour, prostate cancer, and skin
papilloma. The TEAEs of basal cell carcinoma, HCC, and prostate cancer were TEAEs

of special notification and will be further discussed in Section 2.10.3.5."4

During the 26-month lead-in period, || () subjects experienced at least 1
AE while on routine prophylaxis therapy (Table 22)."* The SOCs with the highest
incidence of reported AEs were infections and infestations (JJil|%); musculoskeletal
and connective tissue disorders (JJl%); respiratory, thoracic, and mediastinal
disorders and gastrointestinal disorders (JJllc6 each). The most commonly reported
AE was nasopharyngitis (JJJlle6; Table 22).14

Table 22. Overall summary of AEs with incidence of 25% by System Organ
Class and preferred term (Safety Population)

System Organ Class Lead-in Period Lead-in Period Post-treatment
Preferred Term (Including Lead-in | (Excluding Lead-in Period (n=54)
Discontinuers) Discontinuers)
(n=67) (n=54)
n (%) # of n (%) # of n (%) # of
events events events
At least 1 AE Bl | 37685 87 | 54(100.0) | 557
Infections and Infestations . . -_
Nasopharyngitis I 8 (14.8) 8 15 (27.8) .
COVID-19 | | 10 (18.5) 10
Cystitis ‘ | | 2 (3.7) 2 3 (5.6) 4
Influenza | | 3 (5.6)
Upper Respiratory Tract _ I 2 (3.7) 2 3 (5.6)
Infection
Musculoskeletal and Connective l . . . . -_
Tissue Disorders
Arthralgia B 1 4 (7.4) 4 19 (35.2) | 34
Back Pain B I I 2 9(16.7) | 12
Pain in Extremity B 1 B 1 9 (16.7) 10
Myalgia B I I 2 4(7.4) 4
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Arthritis | | | | 3(5.6)
Musculoskeletal Chest Pain _ I _ I 3 (5.6) 3
General Disorders and _ I _ I . -_

Administration Site Conditions
Fatigue | | | | 14 (25.9) 17
Influenza-like lliness e 1 [ [ | 7 (13.0) 12
Malaise | | 5 (9.3) 7
Pyrexia [ | | 4 (7.4) 5
Chest Pain | | 4(7.4) 4
Pain e 1 1(1.9) 1 4(7.4) 4
Chills | | 3 (5.6) 3
Gastrointestinal Disorders -j_]—- . -_
Toothache l | 2(3.7) 2 7 (13.0) 11
Diarrhoea I 1 ] | 6 (11.1) 6
Nausea B 1 2(3.7) 2 6 (11.1) 6
Haemorrhoids | | 4(7.4) 4
Abdominal Pain Upper | | | | 3(5.6) 4
Injury, Poisoning, and B 1 B 1 *T
Procedural Complications
Ligament Sprain _ I _ I 5(9.3) 5
Limb Injury | | | | 3(5.6) 4
Contusion | | 3 (5.6) 3
Infusion Related Reaction [ | | 3 (5.6) 3
Investigations I I -_
Alanine Aminotransferase I I 11 (20.4) 12
Increased
Blood Creatinine | | | | 8 (14.8) 11
Phosphokinase Increased
Aspartate Aminotransferase I I 8 (14.8) 9
Increased
C-Reactive Protein Increased I I —l—
Nervous System Disorders _ I _ I -_
Headache I I _-_
Dizziness I I —l—
Respiratory, Thoracic, and I I _] I -_
Mediastinal Disorders
Oropharyngeal Pain _ I 2 (3.7) 2 _I_
Cough B 1 | | 6 (11.1) 6
Rhinorrhoea | | | | 4 (7.4)
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Vascular Disorders ] | ] | | . -
Hypertension ] | | ] | | 6 (11.1) 6
Metabolism and Nutrition I I . -_

Disorders
Vitamin D Deficiency | | 3 (5.6) 3
Blood and Lymphatic System _ I _ I . -_
Disorders
Anaemia B 1 4(7.4) 4
Iron Deficiency Anaemia I | | 2 (3.7) 2 3(5.6) 3
Hepatobiliary Disorders _ I I _ I
Hepatic Steatosis | | 4 (7.4) 4

Abbreviations: AE, adverse event; n, number.
Source: 24-Month CSR, CSL Behring.™

2.10.3.1 Anti-AAVS5 NADb positive and negative subgroups
The incidence and distribution of TEAEs by SOC in the baseline anti-AAV5 NAb

positive and negative subgroups were comparable.’

For subjects who were positive for baseline anti-AAV5 NAb (n=21), there were a total
of JJll TEAEs reported. The SOCs with the highest incidence of reported TEAEs were
infections and infestations (%), musculoskeletal and connective tissue disorders
(Hl%). gastrointestinal disorders (JJll%), general disorders and administration
conditions (%), investigations (JJl%%), and injury, poisoning and procedural
complications (Jl%). A total of 4/21 (Jll%) subjects experienced ] TEAEs in
the neoplasms benign, malignant and unspecified (incl. cysts and polyps) SOC, none

of which were treatment-related.*

For subjects who were negative for baseline anti-AAV5 NAb (n=33), there were a total
of JJll TEAEs reported. The SOCs with the highest incidence of reported TEAEs were
infections and infestations (%), musculoskeletal and connective tissue disorders
(Il ), general disorders and administration conditions (JJil|%), nervous system
disorders (JJlll%), and injury, poisoning and procedural complaints (Jl|%). A total
of I (M%) subjects experienced 5 TEAEs in the neoplasms benign, malignant

and unspecified (incl. cysts and polyps) SOC, none of which were treatment-related.’
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2.10.3.2 Relationship to study treatment

The maijority of TEAESs (464 of 557 events in the post-treatment period) were assessed
as not treatment-related to etranacogene dezaparvovec, with a total of 93 TEAEs in
28/54 (70.4%) subjects assessed as treatment-related (Table 21).%4

The SOCs with the highest incidence of treatment-related TEAEs were general
disorders and administration site conditions (JJll% of subjects; || TEAEs),
investigations (% of subjects; ] TEAEs), and nervous system disorders

(Il of subjects; ] TEAEs).

The most commonly reported treatment-related TEAEs were ALT increased (16.7%),
headache (14.8%), and influenza-like illness (13.0%).'* The majority of treatment-
related TEAEs (] events) were mild or moderate in severity; | treatment-related
TEAEs reported in || (ALT increased and AST increased) were severe.
The treatment-related TEAE distribution by SOC in the subjects with baseline anti-

AAV5 NAb-positive subgroup was similar to the overall post-treatment Safety

Population.™

B ;) of B subjects with elevated transaminases at dosing experienced |}
TEAEs that were assessed as treatment-related.™ A total of ] events of influenza-like
illness were experienced by | (Il°>) subjects, and infusion related reaction,

abdominal discomfort, ALT increased, and night sweats were reported in [l
(I %) subject each.

2.10.3.3 By severity

During the post-treatment period, the majority (| | j Il events) of TEAEs were mild
or moderate in severity (Table 21). Severe TEAEs were reported in [JJl% of
subjects in the post-treatment period and TEAEs with highest severity of mild and
moderate TEAEs were reported in [JJJl|% and % of subjects, respectively
(Table 23). I - < EAEs of ALT and AST
increased that were assessed as treatment-related; the events resolved following

treatment with prednisone. All other severe TEAEs were not treatment-related.’
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Table 23. TEAEs by highest severity (Safety Population)

n (%) Lead-in Period Lead-in Period Post-treatment
(Including Lead-in (Excluding Lead-in Period (n=54)
Discontinuers) (n=]l}) Discontinuers) (n=JJ})
Any Severity B | 2 54 (100.0)
Mild B I - T
Moderate 1 | - T
Severe | | 11(20.4)

Only the highest severity was counted for multiple occurrences of the same adverse event in 1 individual.

Source: 24-Month CSR, CSL Behring.'

2.10.3.4 Other serious AEs

During the post-treatment period, ||l (%) subjects experienced a total of
[l SAEs (Table 21).14 Of the | SAEs during the post-treatment period, ] were mild
or moderate in severity and ] were considered severe. | L (; II%) subjects
in the baseline anti-AAV5 NAb positive subgroup (n=21) experienced a total of [}
SAEs, including an event of HCC in the neoplasms benign, malignant and unspecified
(incl. cysts and polyps) SOC. |l (I, Illl5) subjects in the baseline anti-AAV5
NAb negative subgroup (n=JjjlJ) experienced a total of ] SAEs."

No SAEs were assessed as treatment-related at the time of the data cut-off. It should
be noted that SAEs of transient ischaemic attack and HCC were initially reported to
be treatment-related but upon further investigation, it was determined that both of
these events were unlikely treatment-related and their causality was updated in the

database prior to the data cut-off.

2.10.3.5 TEAE of special notification

Overall, 12/54 (22.2%) subjects experienced 19 TEAEs of special notification
(Table 21). The majority of TEAEs of special notification were mild or moderate in

severity (18/19 events) and considered treatment-related (14/19 events).'

There were - subjects with TEAES of special notification related to etranacogene
dezaparvovec administration (i.e., infusion reactions). |l of the | subjects with

infusion reactions required a dose interruption; treatment was started at a slower
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infusion rate following administration of antihistamines. Additionally, there was a
subject with a TEAE of special notification related to hypersensitivity reactions (and
not classified as a TEAE of special notification related to IMP administration). The
hypersensitivity reaction occurred during administration and resulted in a
discontinuation of treatment and receipt of a partial dose (approximately 10%) in 1

subject. Five of these 7 subjects were positive for anti-AAV5 NAbs at baseline.'

There were [l subjects with TEAES of special notification related to the
development of any new/recurrent cancer. New and recurrent cancers included
TEAEs of HCC (onset 365 days post-treatment), prostate cancer (onset: 350 days
post-treatment), and basal cell carcinoma (onset: 550 days post-treatment), which

were all assessed as not-treatment-related.’

Additionally, TEAEs of special notification related to unexpected reactions, mandatory
concomitant medication, and product failure were reported in [}, |, and | Gz,
respectively. There were no subjects with TEAEs of special notification related to
suspected or confirmed treatment-related opportunistic infections or related to medical

devices.™

2.10.3.6 TEAEs associated transaminase elevations

There were 11/54 (20.4%) subjects with [ TEAEs of ALT increased, | N ()
subjects with ] TEAEs of AST increased, and |l (%) I vith | TEAE
of transaminases increased.™ Of these, ] TEAEs were associated with an ALT
elevation >2xbaseline, and 5 TEAEs were associated with an AST elevation
>2xbaseline. The majority of the TEAEs associated with elevations >2xbaseline were
treatment-related TEAEs except for ||l of ALT increased and | N of

AST increased experienced in || GG 4

Most TEAEs associated with transaminase elevations were mild or moderate in
severity; 1 subject had TEAEs of elevations in AST and ALT that were reported as
severe. A total of 9/54 (16.7%) subjects overall received steroids as treatment for liver
enzyme elevations, including prednisone, prednisolone, and methylprednisolone. All
subjects discontinued steroid use prior to Week 26; the mean (SD) duration of

corticosteroid use for elevated transaminases was 79.8 (26.6) days and ranged from
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51 to 130 days. All TEAEs of elevated transaminases were non-serious and have

resolved.®

In relation to treatment of transaminase elevations, AEs of special notification of
insomnia and lymphocyte count decreased were reported. Insomnia occurred 2 days
after initiation of prednisolone in one subject for a TEAE of ALT increased.
Prednisolone was tapered following resolution of the transaminase elevation and the
TEAE of insomnia resolved 6 days later. Lymphocyte count decreased occurred 3
days after initiation of prednisolone in another subject for a TEAE of ALT increased

and resolved during prednisolone tapering.'*

2.10.3.7 Deaths

There was one death reported in the study post-treatment; one subject experienced a
fatal event of cardiogenic shock, preceded by a bacterial urinary tract infection, 464
days (approximately 15 months) post-treatment. This event which was assessed as

not treatment-related.'*
2.10.3.8 Laboratory values

2.10.3.8.1 Anti-Factor IX antibodies
The majority (I 6] of subjects tested negative for anti-Factor IX

antibodies prior to dosing (at the baseline assessment) and at Month 24 post-

treatment (N (-] subjects). | t<st<d positive prior to dosing
and periodically during the study post-treatment to Month 6; | EEGczczczNzNGEGE

Factor IX activity level of % at Month 6, |2 at both Month 12 and Month 18,
and % at Month 24 post-treatment. 4

2.10.3.8.2 Factor IX inhibitors
Levels of Factor IX inhibitors were below the limit of detection (LOD) (Nijmegen-
Bethesda units [NBU]/mL=0.415) for all (54/54 [100.0%]) subjects prior to dosing (at
the baseline assessment) and remained so through to Month 24 post-treatment.’
Importantly, etranacogene dezaparvovec did not result in the development of Factor IX
inhibitors during the HOPE-B study, corroborating results from the Phase I/l study
with ATM-60 and the Phase IIb study with etranacogene dezaparvovec.'
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2.10.3.8.3 AAVS5 Antibodies
Levels of anti-AAV5 NAbs were <LOD (titre=7) for 33/54 (61.1%) subjects prior to
dosing (at the baseline assessment) and =LOD for 21/54 (38.9%) subjects (median
titre: 56.9 [range: 9-3212]). One subject had a titre >3000, and pre-dose titres ranged
between - when _ was removed from the analysis.' Levels of
immunoglobulin G (IgG) anti-AAVS antibodies were <LOD (titre=50) for the majority
(I ) of subjects prior to dosing (at the baseline assessment) and =2LOD

for I () subjects (median titre: || [range: ). By Week 3

post-treatment, levels of IgG anti-AAVS antibodies were =LOD for N (-

(%)) subjects (median titre: M [range: INNENN) and

remained elevated through to Month 24 post-treatment.’

Levels of IgM anti-AAV5 antibodies were <LOD (titre=50) for the maijority (G
) of subjects prior to dosing (at the baseline assessment) and =LOD for
) By Week 3 post-treatment, levels of IgM anti-AAVS antibodies were
>LOD for the majority ([ EEGzTl°5)) of subjects (median titre: |Gz range:
IE)). The proportion of subjects with detectable levels of IgM anti-AAV5
antibodies continuously declined from Week 3 to Month 12. At Month 12, |

(Hl2%) subjects had levels 2LOD (median titre: [l [range: D)), and
at Month 24, | (%) subjects had levels 2LOD (median titre: ||l [range:

)

2.10.3.8.4 AAVS5 capsid-specific T-cell response
AAV5 capsid-specific T-cell responses were assessed during the first year of post-
treatment follow-up. The majority ([ ] (%)) of subjects with interpretable
results did not have specific AAV5 capsid T-cell response prior to dosing (at the
baseline assessment). The number of subjects who developed a specific AAV5 capsid
T-cell response varied during the study, reaching the highest number at Week 6 post-
treatment (N (BEl2¢] subjects). There were missing data due to issues related
to insufficient number of cells and nonconformance in the analysis, Overall, I
subjects had at least one visit with a specific T-cell response. Uncontaminated
Factor IX activity ranged between [l and [l of normal for visits where subjects

also had a specific T-cell response. Specific T-cell responses concurrent with TEAEs
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of ALT and/or AST increased were noted for ] subjects and concurrent with
corticosteroid treatment in ] subjects. Review of specific AAV5 capsid T-cell

responses did not identify a correlation with other clinically relevant findings.4

2.10.3.8.5 DNA shedding
Temporary shedding of etranacogene dezaparvovec vector DNA may occur in blood
and semen of patients receiving etranacogene dezaparvovec. Due to the non-
replicating nature of the shed vector DNA fragments, the risk of an adverse effect to
human health upon accidental exposure and the environmental risks are considered
negligible. The occurrence of vector genomes shedding was examined during the
HOPE-B trial, in which a subject was considered to no longer be shedding vector DNA

if they had a negative laboratory result for 3 or more consecutive timepoints.'

Clearance of vector DNA from semen, indicating the absence of shedding, was
confirmed in | (HIl2%) subjects in the post-treatment period. The earliest that
subjects were considered to no longer be shedding vector DNA from semen was 6
weeks post-treatment (JJl%6 of subjects [95% CI: | . Vedian time to
absence of shedding was [l weeks (95% CI: |l NE). The proportion of
subjects testing negative || GCcCNGNEEEEEEEEEEEEEEEEEE i \Veck 80,
at which time [JJll% of subjects (95% CI: | ) reached absence of
shedding from semen; the proportion was the same at Week 96 (Month 24).
Additionally, the majority (I Jfl]) of subjects had a negative test result (i.e., result
<LOD) at their most recent testing. 4

Clearance of vector DNA from blood was confirmed in | |} N (%) subjects in
the post-treatment period. The earliest that subjects were considered to no longer be
shedding vector DNA from blood was 17 weeks post-treatment (JJl|% of subjects
[95% CI: . Vedian time to absence of shedding was 52.3 weeks (95%
Cl: . NE). The proportion of subjects testing negative increased at a continuous
rate unti Week 78, at which time [JJl% of subjects (95% CI: | )
reached absence of shedding from blood; the proportion was the same at Week 96
(Month 24); additionally, the majority (I Jll}) of subjects had a negative test result

(i.e., result <LOD) at their most recent testing.’
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2.10.3.8.6 Inflammatory Markers
Inflammatory markers including IL-18, IL-2, IL-6, IFNy, and MCP-1 were assessed

during the first year of post-treatment follow-up.'

Levels of IL-1B, IL-6, and MCP-1 were generally unaffected by etranacogene
dezaparvovec treatment, while initial elevations were noted with IL-2 and IFNy levels

following treatment, though this was followed by a return to pre-treatment levels.'

e Levels of IL-1B were <LLOQ (0.60 ng/L) for _ prior to dosing (at
the baseline assessment) and at all post-treatment visits through Month 11. At

Month 12, NN |L-18 levels 2LLOQ with NN I

ng/L."

e Prior to dosing, levels of IL-6 were <LLOQ (Il noL) for | ()
subjects, and =LLOQ for [ (%) of subjects with a mean (SD) value of
B B oL (range: I to B ng/L). The proportion of subjects
who were < or 2LLOQ was fairly consistent in the post-treatment period for IL-6."

e Levels of MCP-1 were 2LLOQ (1.68 ng/L) for _ prior to dosing (at
the baseline assessment) with a mean (SD) value of | |l () oL
(range: N to I no/L). In the post-treatment period, levels of MCP-1 were
also =LLOQ for all subjects. At Month 12, mean (SD) MCP-1 was || Gz
() no/. (range: I to (NN no/L)."

e Levels of IL-2 were <LLOQ (0.72 ng/L) for the majority (| Gz ) of
subjects prior to dosing (at the baseline assessment) and || GTGTGCGTEGEGE
levels 2LLOQ with a value of |l ng/L. At Week 1 post-treatment, |
(Hl2) subjects had IL-2 levels =2LLOQ, with a mean (SD) value of |
() no/L (range: I to I ng/L). The proportion of subjects with IL-2
levels 2LLOQ decreased to ] to [l subjects between Week 2 and Week 12. From
Month 4 on, IL-2 levels were <LLOQ for | G-

o Levels of IFNy were 2LLOQ (Il ng/L) for the majority (N ) of
subjects prior to dosing (at the baseline assessment) with a mean (SD) value of
B R oL range: I to B g/L). At Week 1 post-treatment,
I B ) had IFNy levels =LLOQ. The proportion of

subjects with IFNy levels 2LLOQ decreased from Week 2 to Week 8, and the
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number of subjects with levels 2LLOQ ranged between ] and ] subjects from
Month 4 to Month 12. At Month 12, | (HEll%%) subjects had IFNy levels

>L.LOQ, with a mean (SD) value of ||l () no/L (range: N - TR

ng/L).™

B.2.11 Ongoing studies

The HOPE-B trial is still ongoing, and the next readout will be at 36 months for which
follow up visits will be completed by May 2023, with the analysed and validated data
available 3-6 months later. A publication is also expected for the 5-year data from the
Phase I/ll study (currently under review). Additionally, an interim data readout of CT-
AMT-060-01 at 6 years post-treatment is expected in Q2 2023; however, these new
data will not be made publicly available or would impact this submission. Next data

read outs that will be made publicly available will be at 7 years post-treatment.
B.2.12 Interpretation of clinical effectiveness and safety evidence

2.12.1.1 Summary and discussion of the available evidence to support

etranacogene dezaparvovec

Etranacogene dezaparvovec has the potential to be a first-in-class gene therapy for
patients with moderately severe or severe haemophilia B. The ongoing pivotal
HOPE-B ftrial, which includes UK centres, provides direct comparative evidence of
etranacogene dezaparvovec versus the baseline status of patients on prophylaxis,
which is the current standard of care in England.'* The trial was designed to include
several distinct phases to test non-inferiority of etranacogene dezaparvovec versus
routine Factor IX prophylaxis, and the trial’s primary and secondary endpoints were
met, demonstrating the efficacy and safety of etranacogene dezaparvovec as well as

its durability of sustaining higher Factor IX activity levels over 24 Months."

Evidence from HOPE-B
Results from the Phase Il HOPE-B study indicated that etranacogene dezaparvovec

is a highly effective treatment option for patients with moderately severe or severe
haemophilia B, with improvements in QoL suggesting its potential to reduce the

treatment burden of regular infusions associated with prophylaxis. At 24-Months
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post-treatment, compared to the 6-month lead-in phase with routine Factor IX

prophylaxis, a single dose of etranacogene dezaparvovec:'*

¢ significantly reduced ABR, AsBR and AjBR by 64%, 75%, and 80%, respectively,
leading to a decrease of 73% in the number of bleeds requiring treatment

e provided a rapid and sustained increase in mean endogenous Factor IX activity
level to 36.7% (SD 19.0) of normal levels (36.7 1U/dL), eliminating the need for
routine Factor IX prophylaxis therapy in nearly all (96%) patients, potentially
decreasing the burden on patients in their disease management

e is effective in increasing endogenous Factor IX activity, with no clinically meaningful
correlation between baseline anti-AAVS NAbs status and long-term durability of
Factor IX expression

e demonstrated improvements in the total Haem-A-QoL PRO score and across four
of its domains (feelings, treatment, work/school, future), as well as in the mean EQ-
5D-5L VAS and EQ-5D-5L index scores — improvements on non-haemophilia-
specific measures (iPAQ, PROBE, WPAI) were not significant due to the limited
number of patients in the study

e demonstrated a well-tolerated safety profile, with the majority of treatment-related
adverse events (n=|l]) being mild and well-tolerated and no treatment-related
serious adverse events or deaths reported

e did not lead to the development of inhibitors to Factor IX

Due to an enrolled patient population, which eight UK clinical experts agreed would
cover more than 90% of the eligible patient population in the UK,® the findings from
HOPE-B are generalisable to real-world patients with moderately severe or severe
haemophilia B in the UK. The demonstrated improvements in HRQoL and bleed rates
indicate that etranacogene dezaparvovec can provide substantial benefits to patients
with moderately severe or severe haemophilia B in the UK, compared with the current
standard of care. Additionally, the decreased necessity of Factor IX prophylaxis
indicates that a single dose of etranacogene dezaparvovec can reduce the treatment
burden of regular intravenous infusions associated with Factor IX prophylaxis therapy,

which may ultimately contribute to the observed improvement in the performance in
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work and (higher) education and may provide people with haemophilia B with a sense
of optimism for the future. Moreover, patients treated with etranacogene dezaparvovec
are not likely to develop Factor IX inhibitors, potentially avoiding these additional
complications and costs.’*'33 The clinical data strongly support the use of
etranacogene dezaparvovec in patients with moderately severe or severe
haemophilia B in the UK.

Durability of treatment
After a single dose of etranacogene dezaparvovec, patients enrolled in the HOPE-B

trial continued to demonstrate sustained improvements 7-24 Months post-treatment,
with a mean Factor IX activity level of 36.7% of normal and effective bleed control.’
The HOPE-B study will continue to follow patients up to 5 years post-treatment, to
further evaluate its long-term efficacy and safety. The five years of sustained efficacy
achieved by AMT-060 (Appendix M) further reinforces the durability evidence of
etranacogene dezaparvovec, since the two therapies share the same capsid and
cassette design. The main distinction between the two therapies is a different variant
of the Factor IX transgene (single amino acid change); while AMT-060 contains the
wildtype Factor |X gene, etranacogene dezaparvovec encodes the naturally occurring
Padua variant of human coagulation Factor IX and shows a gain-of-function of 6- to 9-
fold, displaying a higher Factor IX activity with similar Factor IX protein expression
compared to AMT-060.

To predict the long-term durability of etranacogene dezaparvovec, Bayesian and
Frequentist linear mixed models were used on the outcomes of the Phase IIb and
Phase Il of etranacogene dezaparvovec studies.'! These models predicted that no
more than 10.91% of observed participants would have Factor IX activity levels of <2%
up to 25.5 years post-treatment.'"! Additionally, the Bayesian model-based prediction
of future participants suggest that, at 25.5 years post-treatment, >80% would be free
from prophylactic Factor IX replacement products. Moreover, an update to the model
has estimated that .% of patients treated with etranacogene dezaparvovec will have
Factor IX levels >2% and >5% after a median of ] and [} years post-treatment,
respectively.!'? These statistical modelling results show promising longevity results for
patients in the HOPE-B trial, which are generalisable to real-world patients with

Company evidence submission template for etranacogene dezaparvovec for treating
moderately severe or severe haemophilia B [ID3812]

© CSL Behring 2022. All rights reserved Page 134 of 230



moderately severe or severe haemophilia B in the UK. Together, these results suggest
that etranacogene dezaparvovec could provide major benefit to patients in the UK by
strongly decreasing the need for long-term burdensome prophylactic Factor IX

treatment. 1

Other long-term studies with rAAV based vectors show that the effects of rAAV-based
gene therapy can be maintained over long periods of time; the most recently published
follow-up of the earliest successful haemophilia B gene therapy trial, demonstrated
stable therapeutic expression of Factor IX over a period of 8 years without late
toxicities. The rAAV-based vector used, similarly to etranacogene dezaparvovec,
contained a codon-optimised Factor IX gene, under control of a liver specific
promoter.'% During a presentation at the CFH 2021 congress, Dr Nathwani stated that
the dose-dependent, multiyear increase in Factor IX was sustained in an rAAV-based
trial, with the longest follow-up being up to 10 years (oral presentation, recording
available upon request due to file size). This further supports the durability seen by
etranacogene dezaparvovec in the HOPE-B trial and suggests that the single-dose

gene therapy may provide long-term benefits to patients in the UK.

Quality of life
The HOPE-B trial demonstrated improvements in HRQoL, likely resulting from a

decrease in burdensome prophylactic treatment, less bodily (joint) pain and improved
overall freedom. The potential benefit that etranacogene dezaparvovec could provide
patients is further highlighted by a recently published qualitative interview study in
patients with haemophilia A and B.%® This study has highlighted the importance and
benefits of treating haemophilia with gene therapy, as well as concerns surrounding

immunosuppression due to transaminitis.

In HOPE-B, all instances of elevated transaminases were non-serious and resolved
via reactive corticosteroid treatment, with the patients who received steroids (n=9/54)
being able to discontinue steroid use within 6 months post-treatment (mean (SD)
duration: 79.8 (26.6) days, range: 51-130 days).”* Moreover, despite the
transaminase elevations, Factor IX activity was preserved in the mild or non-
haemophilic range.' The substantial patient burden associated with the use of

corticosteroids to treat transaminase elevation in patients receiving gene therapy for
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haemophilia, as highlighted by the qualitative interview study and patient testimonials,
indicates that the ability to limit corticosteroid use while maintaining Factor IX activity

is key in improving patient QoL.%

Despite the challenges associated with corticosteroid treatment, the majority of those
interviewed in the qualitative study (patients, n=[|jjjil}; family members, n=|} il

described gene therapy as life changing.®
“It's unbelievably life-changing. Life-changing.” [ExiF08]%®

“l can do most of the physical actions that | couldn’t do before. | can work in the
garden, | can easily carry heavy bags from the grocery shop... And | don’t have
to worry that my elbows or my shoulder joint or anything like that will just give

me a bleed. So, it’s a peace of mind.” [Exi15]°®

For others (n=]) their improvement was down to ease of travel (not have to take large
volumes of factor with them and navigate customs with needles and syringes) or the

ability to participate in sports in ways not previously open to them.%

“I play golf twice a weekend, | carried a bag five and a half miles, swung a golf
club, and | never had a single problem. I'd get back and be completely fine. |

wouldn’t even dream of doing that when | had haemophilia.” [Exi06]°®

This highlights the substantial benefit that the single-dose etranacogene
dezaparvovec can give to patients with moderately severe or severe haemophilia B in

the UK, compared to the current standard of care.

Evidence from indirect comparisons
To further investigate the potential role of etranacogene dezaparvovec in clinical

practice in the UK, ITCs were performed on four approved prophylactic Factor IX
replacement therapies for the treatment of moderately severe or severe
haemophilia B: Idelvion (albutrepenonacog alfa), Alprolix (eftrenonacog alfa), Refixia

(nonacog beta pegol) and BeneFIX (nonacog alfa).'"123

The ITCs showed that etranacogene dezaparvovec had a statistically significantly

lower ABR, AsBR, and AjBR compared to ldelvion and Alprolix, and a statistically
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significantly lower ABR and AsBR compared to Refixia. Moreover, the pre-post
analysis with BeneFIX found that etranacogene dezaparvovec was statistically
significantly superior to BeneFIX for ABR, AsBR and AjBR.'?® No statistically
significant difference in Haem-A-QoL or EQ-5D scores change from baseline were
found between etranacogene dezaparvovec and the available data of Factor IX
replacement therapies (Alprolix and Refixia). This suggests that patients who receive
etranacogene dezaparvovec have fewer bleeds than patients on replacement
Factor IX therapy, with no negative impact on their HRQoL, regardless of which

specific type of replacement Factor IX therapy is utilised.7.123

The improved ABRs compared to the standard of care is expected to result in a
decrease in mortality, morbidity and disability, as well as decreased costs and
improved QoL. Overall, etranacogene dezaparvovec could confer a large benefit over

comparators for patients with moderately severe or severe haemophilia B.""”

2.12.1.2 Limitations and strengths of the evidence base

The limitations of the available evidence include a small patient population, lack of
randomisation and relatively short follow-up period. As with any rare condition, the low
prevalence of moderately severe or severe haemophilia B resulted in a small sample
size, particularly as the trial included only adults with Factor IX levels of <2%.
Nevertheless, HOPE-B included over 50 patients (largest phase lll clinical trial number
to date in haemophilia B), being powered for non-inferiority testing of its primary
endpoint. Moreover, single-arm trials are standard in this disease area, and
randomisation would be a substantial challenge due to the treatments being of
different modalities (Factor IX replacement therapy versus inserting a gene to produce
Factor IX). The approach of including two investigative phases (lead-in phase and
post-treatment phase) can be considered appropriate to provide comparative data
(primary endpoint only) despite not following randomisation, which could not be
feasible for a gene therapy. Regarding follow-up period, the primary and secondary
endpoints reached statistical significance at 18 and 24 months, demonstrating the
maturity of the evidence. Further data readouts are expected to be available as

patients are followed by up to 5 years in HOPE-B. Moreover, statistical modelling of
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the outcomes of the HOPE-B trial and results from other Factor IX-rAAV-based trials

support the predicted long-term durability of etranacogene dezaparvovec.
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B.3 Cost effectiveness

Summary of the de novo cost-effectiveness model

A de novo cost-utility model was developed for the economic evaluation of
etranacogene dezaparvovec for patients with moderately severe and severe
haemophilia B.

A markov model based on bleeding events and data from the pivotal HOPE-B
trial was used to evaluate the cost-effectiveness of etranacogene
dezaparvovec compared with Factor IX prophylaxis therapy (Alprolix, BeneFIX,
Idelvion and Refixia). The model was comprised of four health states: no
bleeds, non-joint bleeds, joint bleeds, and death.

The analysis was conducted from an NHS/PSS perspective, with a lifetime time
horizon and costs and outcomes were discounted at 3.5% per annum.

Efficacy data for etranacogene dezaparvovec and the relevant comparators
were derived from the HOPE-B trial and the ITC report, respectively.

The utility values for etranacogene dezaparvovec and its relevant comparators
were derived from the HOPE-B trial while the disutility applied for bleeding
events were obtained from published literature.

Resource use and costs included in the model were taken from appropriate
published sources including the British National Formulary (BNF), National
Schedule for NHS (2020/2021), Monthly Index of Medical Specialities (MIMS).

Feedback from eight UK clinical experts was sought to validate assumptions
and inputs in the model.

Base case cost-effectiveness results

In base case analyses etranacogene dezaparvovec was cost-effective
compared to all the comparators considered in the decision problem.

Sensitivity analyses

Probabilistic sensitivity analyses (PSA) and deterministic sensitivity analyses
(DSA) were conducted to assess uncertainty in the economic analysis and
demonstrate that the base case cost-effectiveness results were robust to an
extensive number of scenario analyses.

The DSA results identified a number of key influential parameters such as
annual bleed rate, additional treatment cost and disease monitoring cost.

Scenario analyses were conducted to address sources of uncertainty in the
model such as durability, utility values, time horizon and societal costs.
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B.3.1 Published cost-effectiveness studies

¢ In appendix G, describe and compare the methods and results of any published
cost-effectiveness analyses available for the technology and/or the comparator
technologies (relevant to the technology evaluation).

e See section 3.1 of the user guide for full details of the information required in

appendix G.

Three sets of SLRs have been run:

e Two published SLRs that identified clinical, economic and HRQoL evidence in
haemophilia B had been conducted. The earliest search date for these SLRs was
the 22 March 2013. SLRs were performed to find additional papers since the original
search.

e Searches were run on 18 August 2021 for the time period to 22 March 2013 (clinical)
and 1 January 2016 (economic evaluations, ‘costs and resource use’ and quality of
life) to 18 August 2021 — described as the ‘original review’.

e An ‘update review’ was then run on 17 October 2022 for the time period 18 August
2021 to 17 October 2022

In the original review (searched for clinical, economic, cost and resource use and
HRQoL evidence simultaneously) the database searches retrieved 2,218 references,
of which 154 were duplicates, leaving 2,064 unique references for first pass screening.
Of the 827 full texts assessed at second pass, 378 were included, including 25
identified through grey literature, and 247 were extracted overall. Overall, three RCTs,
172 non-RCTs, five cost-effectiveness studies, four budget impact studies, 17 HRQoL
studies and 46 cost and resource use studies met the selection criteria following the

first and second pass of the clinical studies review and were extracted.

In the updated review the database searches (searched for economic, cost and
resource use and HRQoL evidence simultaneously, clinical separately) retrieved 203
references, of which 15 were duplicates. For the economic evaluations and cost and
resource use review, of the 188 titles and abstracts screened with the eligibility criteria,
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94 references did not meet the criteria. Hence, full texts of the remaining 94 references
were retrieved and reviewed based on the eligibility criteria, after which 25 publications
were included, including 14 identified through grey literature searches. Of the 25

publications, three were economic evaluations.

Details of the eight cost-effectiveness publications on seven studies included are

summarised in Table 24.
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Table 24: Summary list of published cost-effectiveness studies

Study Year Summary of model | Patient QALYs (intervention, | Costs (currency) | ICER (per QALY
population comparator) (intervention, gained)
(average age in comparator)
years)
Liu et al. 2020 CEA Paediatric patients | On demand vs prophylactic | On demand vs prophylactic | ICER of
(China, Dollars) Markov model with haemophilia B | FIX treatment FIX treatment $14,236.25
Time horizon: 17 years | without inhibitors compared with on-
On demand Vs QALY gain: 2.04 Incremental cost: NR demand treatment
prophylactic FIX arm
treatment
Liu et al. 2019 CEA Paediatric patients | On demand vs prophylactic | On demand vs prophylactic | ICER of $8,611.26
(China, Dollars) Markov model with haemophilia B | FIX treatment FIX treatment compared with on-
Time horizon: 16 years | without inhibitors demand treatment
On demand VS QALY gain: 1.62 Incremental cost: $13,943 arm
prophylactic FIX
treatment
Bolous et al. 2021 Microsimulation Markov | 500,000 simulated | NR NR NR
(US, USD) model: Three health cohort of male

AAV-FIX Padua gene
therapy

On-demand FIX
replacement therapy

Primary FIX
prophylaxis

states: “Alive”, “Alive
with Joint Damage” and
“Dead”.

Time horizon: Lifetime

patients with severe
haemophilia B
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Study Year Summary of model | Patient QALYs (intervention, | Costs (currency) | ICER (per QALY
population comparator) (intervention, gained)
(average age in comparator)
years)
lannazzo et al. 2016 CEA Previously treated | Extended half-life | NR NR
(Italy, Euros) Markov model patients with severe | recombinant FIX-Fc fusion
Time horizon: Lifetime haemophilia B protein (rFIXFc) prophylaxis
vs standard prophylaxis
NR
Polack et al. 2015 Multi-variate regression | 41  patients with | NR NR Cost per
(France, Euros) models moderate haemorrhage
Time horizon: 1 year haemophilia B and event  prevented

On demand
prophylaxis FIX

VS

114 patients with
severe haemophilia
B, N=155

with prophylaxis to
have an ICER of
€22,605.4
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Bolous et al. 2022 2022 Microsimulation Markov | Patients with severe | The incremental cost effectiveness ratio (ICER) was above $100,000/QALY (a high-
model. Local clinical | haemophilia A or B, | income country threshold) in all cases except Lima (Peru), where gene therapy was
approaches and micro- | including those with | dominant compared with standard dose prophylaxis.

COStIng data were faCtor Inhlbltors and ;::o City, Philippines Manila, Philippines Ho Chi Minh City,

H : H FFP: : Vi
collected from eight | AAV antibodies (no G s108607 ot s7ois E‘;f%;m B
H H : 9, 9. osts: ,

treatment Centres7 In the fu rther detalls Cost/QALY: $11,542 Cost/QALY: $19,066 QALY: 9.58

six low- and middle- | provided). e | e S | ST s,

income countries; the G toon | GAvsoy | Cow spsas0s

price of gene therapy OSHQALY: 555, OSYQALY: $58, SQSVZALY.J $58,376
Low di d d:

was assumed to be Ha‘::ni ‘:/?:tr?:m eman Kathmandu, Nepal

$2,000,000/dose Tl o T
QALY: 11.25 QALY: 10.97
Cost/QALY: $58,411 Cost/QALY: $32,540

Time horizon: Lifetime Fr7 - Gane therspy || b+ Gene thorapy
Costs: $1,249,965 Costs: $991,391
QALYs: 13.90 QALYs: 13.52
Cost/QALY: $89,926 Cost/QALY: $73,328
Low dose prophylaxis:
Hanoi, Vietnam Kathmandu, Nepal Colombo, Sri Lanka Bangkok, Thailand
Low dose prophylaxis: | Low dose prophylaxis: | Low dose prophylaxis: | Low dose prophylaxis:
Costs: $1,299,648 Costs: $758,005 Costs: $1,157,213 Costs: $523,719
QALY: 16.21 QALY: 15.86 QALY: 16.74 QALY: 16.6
Cost/QALY: $80,176 Cost/QALY: $47,794 Cost/QALY: $69,129 Cost/QALY: $31,549
Gene ICER: $171,929 | Gene ICER: $256,289 | Gene ICER: $194,068 | Gene ICER: $334,921
FFP + Gene therapy FFP + Gene therapy FFP + Gene therapy FFP + Gene therapy
Costs: $1,440,630 Costs: $986,102 Costs: $1,349,340 Costs: $831,846
QALYs: 17.03 QALYs: 16.75 QALYs: 17.73 QALYs: 17.52
Cost/QALY: $84,594 | Cost/QALY: $58,872 Cost/QALY: $76,105 Cost/QALY: $47,480
Standard dose on demand:
Colombo, Sri Lanka Bangkok, Thailand Lima, Peru
Standard dose on Standard dose on Standard dose on
demand: demand: demand:
Costs: $1,205,044 Costs: $741,529 Costs: $1,419,361
QALY: 11.61 QALY: 11.52 QALY: 11.39
Cost/QALY: $103,794 | Cost/QALY: $64,369 Cost/QALY: $124,615
Gene ICER: $143,935 | Gene ICER: $211,983 Gene ICER: $116,175
FFP + Gene therapy FFP + Gene therapy FFP + Gene therapy
Costs: $1,600,865 Costs: $ 1,313,882 Costs: $1,731,873
QALYs: 14.36 QALYs: 14.22 QALYs: 14.08
Cost/QALY: $111,481 | Cost/QALY: $92,397 Cost/QALY: $123,002
Standard dose prophylaxis:
Lima, Peru
Standard qa.se
E[:Zgysa;,‘i'?g,uaa
QALY: 19.88
Cost/QALY: $119,672
Gene ICER: Dominant
FFP + Gene therapy
Costs: $2,352,711
QALYs: 20.22
Cost/QALY: $116,36

Pochopien et al 2022 | 2022 Markov model Adol nt and Compared with on-demand Compared with on-demand ICER (cost/QALY
comparing lifetime costs adt?lte(s>c162 :ars) rFIX, prophylaxis with rFIXFc | rFIX, prophylaxis with rFIXFc | gained): Dominant
and health outcomes males :/vithy was associated with greater was associated with lower ICER (cost/bleed
between rFIXFc <2 1U/dL number of QALYs (15.936 total costs (€5,308,625 vs. avoided):

severe (< ) | versus 11.943) €6,564,510) Dominant
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Study Year Summary of model | Patient QALYs (intervention, | Costs (currency) | ICER (per QALY
population comparator) (intervention, gained)
(average age in comparator)
years)
prophylaxis and rFIX on haemophilia B
demand. without inhibitors.
Three pre-defined | « Base case age,
health  states, ‘No years 33.6, low
bleeds’, ‘Any bleeds’ value: 31.0, high
and ‘Death’, value: 36.1 (SD:
Time horizon: lifelong, 14.69)
67 years.
US-ICER Gene 2021 The structures of the | Haemophilia B Base-Case Base-Case
Therapy models were based | without inhibitors Trea | QA | Lif |evL Treat | Drug | Total Cost per QALY
2022 around the Pettersson | who are eligible tmen |LY |e |Ys ment | Cost | Cost gained: Dominant
score (PS). Bleed rates for prophylactic t S Ye Cost per Life Year
(taken from the HOPE-B treatment ars gained: Undefined
trial) determined ’ Cost per evLY
transition rates across gained: Dominant
PS, and were key in | All patients are Etra ;; ?; ;7'9 Etran 370’38 ?80’33 Cost per bleed
projecting costs, and | assumed to be haco acoge . ’ averted: Dominant
utilities in the model. male, and patient | | 9"° ne
weight and Dez Deza
The models used 6-| pokaround apar parvo
month cycles. o . vove vec
mortality will be E 140 | $158
based on US male c acto | $14, :
Costs and effects were lati Fact | 17. | 27. | 17.3 rIX 29,00 | 09,00
discounted using a rate | Population orIX 131 113 |1 0 0
of 3%. averages.

Time horizon: lifelong

evLYG: equal value life
years gained, QALY:
quality-adjusted life year
*These are based on a
placeholder cost for
etranacogene

evLYG: equal value life
years gained, QALY:
quality-adjusted life year
*These are based on a
placeholder cost for
etranacogene
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Study Year Summary of model | Patient QALYs (intervention, | Costs (currency) | ICER (per QALY
population comparator) (intervention, gained)
(average age in comparator)

years)

dezaparvovec of
$2,500,000.

dezaparvovec of
$2,500,000.

Abbreviations: QALYs, quality-adjusted life years; ICER, incremental cost-effectiveness ratio; NR, not reported; AAV, adeno-associated virus; FIX, Factor IX;
pdF1X, Plasma derived factor IX; rFIX, Recombinant factor IX; rFIXFc, recombinant factor X fusion protein
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B.3.2 Economic analysis

The identified cost-effectiveness studies presented in Appendix G differ with respect
to the modelling methodology, populations, the outcomes considered, and the
geographies evaluated. The one consistent element across the studies is the
consideration of bleeds, be it joint or any type of bleed. Some of the studies also
attempt to evaluate the effect of haemophilia B on joints, and the associated long-term
effect, such as joint replacement surgeries. Nevertheless, the attempts to model joint
damage are based on a number of assumptions as, due to the long-term nature of
joint damage, the clinical data to prove the effectiveness of genetic treatments in their

prevention is lacking.

A de-novo health economic analysis was conducted. The cost-effectiveness SLR did
not identify a published cost-effectiveness analysis in a UK setting but cost
effectiveness studies conducted in other countries have informed the new modelling
structure for etranacogene dezaparvovec. Patient experience of bleeds formed the
core of the model mechanics, and due to the data limitations, the benefit of preventing
joint damage and associated joint replacement surgeries was excluded. As
etranacogene dezaparvovec has been shown to reduce AjBR compared to
prophylactic Factor IX replacement therapy in the ITC (Section B.2.9), it is expected
that patients would receive additional benefit by the reduction of joint damage which
has not been captured in the economic model. Therefore, the decision to not include
the occurrence of, or costs associated with, joint damage in the model is a

conservative assumption.

B.3.2.1 Patient population

The patient population included in the economic model reflects that of the population
in the etranacogene dezaparvovec pivotal phase Ill trial: HOPE-B, Table 25
summarises the eligibility criteria in the HOPE-B trial.'* The key inclusion criteria for
the trial were: male, >18 years of age, congenital haemophilia B with known severe or
moderately severe Factor IX deficiency (2% of normal), currently on continuous
routine Factor IX prophylaxis with >150 previous exposure days of treatment and on
stable prophylaxis for at least 2 months prior to screening. The population
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demographics used in the economic model included the mean age and body weight

of the 54 patients dosed in the trial.

Table 25: Summary of eligibility characteristics for the cost-effectiveness
model based on the HOPE-B eligibility criteria

Category Definition

Age e 18 years and older

Gender e Male only

Disease severity e Subjects with known severe (Factor IX activity levels <1%)

or moderately severe (Factor IX activity levels = 1-2%)
congenital haemophilia B for which the subject is on
continuous routine Factor IX prophylaxis®.

Treatment history e >150 previous exposure days of treatment with Factor IX
protein

¢ Have been on stable Factor IX prophylaxis for at least 2
months prior to screening

Exclusion criteria e History of Factor IX inhibitors
(See Section B.2.3.1 for | ¢ Positive Factor IX inhibitor test at screening and final visit
extensive list) during the lead-in period

*Continuous routine prophylaxis is defined as the intent of treating with a prior defined frequency of
infusions (e.g., twice weekly, once every two weeks, etc.) as documents in the medical records.

B.3.2.2 Model structure

The model structure was developed using Microsoft® Excel. The economic model
follows a Markov model structure and is based on bleeding events. The four Markov
states consist of patients experiencing no bleeds, non-joint bleeds, joint bleeds or
death in any cycle. In the economic model, all patients begin in the no-bleed state and
either receive treatment with etranacogene dezaparvovec or Factor IX prophylaxis.
The transition modelled in all cycles are death, non-joint bleed or joint bleed. This
process is repeated over the time horizon of 59 years (3077 weeks), until the cohort

of the 1000 patients reaches an age of 100 years.
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Figure 38: Markov model structure

[

No bleed

Bleed (not
joint)

Note: Health states are categorised by treatment response. Arrows represent permissible transitions
between states while loops represent no transition. Death is possible from any health state.

The Markov model structure was used because of its proven versatility.'** A Markov
model contains Markov states, which encapsulates the aforementioned states that
patients with haemophilia B can reasonably find themselves experiencing at any cycle.
The cycle length has been chosen to be seven days, in line with the comparators’ dose
administration of once or twice a week, and the fact that patients could ostensibly
experience multiple events of a significant importance such as bleeds, in a single cycle
if the cycle length were to be extended. Transitions amongst the Markov states are
described wholistically with Markov transitional probability matrices in Section B.3.3.3,
which give the exact probability that transfer patients between the states. The Markov
trace offers a mathematical and graphical representation of the progression of the
cohort across the cycles which the patients have experienced. The decision problem
can be examined through the comparison of the aggregated Markov trace of the
intervention against the Markov traces of the comparators. Lastly, the Markov structure
offers a framework to capture the durable clinical effects of a gene therapy such as
etranacogene dezaparvovec over the patients’ lifespan.

Furthermore, the SLR identified four cost-effectiveness studies of which three utilised
a Markov structure (Liu et al. 2019, Bolous et al. 2021 and lannazzo et al. 2016)."3%

137 Bolous et al. (2021) is the only to have defined their health states of:"36
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o “Alive”,
e “Alive with joint damage” and
e “Dead.

Patients may experience minor or major bleeds in the former two health states of the
Bolous et al. (2021) model according to their definitions of minor or major, whereas
non-joint and joint bleeds are separately defined states in the structure of the model,

which provides greater sensitivity in capturing bleeding events.'36

Table 26: Features of the economic analysis

Factor Chosen values Justification

Perspective NHS and PSS (base-case) | In line with the NICE
health technology
evaluations manual 38

Time horizon Lifetime As the intervention is a

gene therapy, lifetime
horizon is necessary,

Discount Rates 3.5% for costs and effects In line with the NICE
health technology

evaluations manual 38
Source of utilities HOPE-B trial'*, US-ICER | Best available utility data
(2022)1%° for haemophilia B

patients, sourced through
the SLR and verified by
clinical experts®

Source of costs NHS cost reference | In line with the NICE
2019/20140 health technology
evaluations manual 38
Abbreviations: HOPE-B, Health Outcomes with Padua Gene, Evaluation in Haemophilia B; US-ICER,
Institute for Clinical and Economic Review; NHS, National Health Service; NICE, National Institute for
Health and Care Excellence; PSS, Personal Social Services

B.3.2.3 Intervention technology and comparators

The intervention considered in the cost-effectiveness analysis was etranacogene
dezaparvovec, as described in Section B.1.2. In alignment with the NICE final scope,
data from the phase [Il HOPE-B trial supporting this submission and the SmPC for
etranacogene dezaparvovec were used. 4132 The model included the recommended
single dose of 2 x 10'3 genome copies/kg body weight corresponding to 2 mL/kg body
weight, administered as an intravenous infusion after dilution of the required dose with

sodium chloride 9 mg/mL (0.9%) solution for injection.
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The current treatment options for haemophilia B in England and Wales are categorised

as ‘on demand’ and ‘prophylactic’ Factor IX replacement therapy.®

Patients who receive ‘on-demand’ therapy only were not included within the CEM as
the HOPE-B trial enrolled patients had been on stable Factor IX prophylaxis therapy
for at least two months before screening, and then received at least 6 months of
treatment with prophylaxis (the lead-in period) before etranacogene dezaparvovec

administration.

Therefore, the key comparators and will be compared individually in the economic

model are:

e Alprolix
e BeneFIX
e Idelvion

e Refixia

Table 27: Features of comparator treatments

Comparator name Licensed dose (IU/kg) and dosing frequency

Alprolix (eftrenonacog alfa) e 50 IU/kg once weekly

e 100 IU/kg every 10 days (well-controlled patients
can be treated every 14 days or longer)'#

BeneFIX (nonacog alfa) e 40 IU/kg every 3—4 days'42
Idelvion (albutrepenonacog alfa) e 35-50 IU/kg once weekly

e 751U/kg every 10-14 days'*?
Refixia (nonacog beta pegol) e 40 1U/kg once weekly'4

Abbreviations: 1U/kg, international unit per kilogram

B.3.3 Clinical parameters and variables

B.3.3.1 Annualised bleeding rates and annualised joint bleeding

rates

Table 28 reports the ABRs and AjBRs rate ratios that have been used to calculate the
ABRs and AjBRs which are used in the economic model and serve as the basis of the
transitional probabilities. The choice of the ABR and AjBR rate ratios was based off

the feasibility and quality in the reduction of bias between the comparisons of the rates
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whose analyses are outlined in Figure 15 in Section B.2.9.1. The ABRs (AjBRs) in
Table 28 were calculated as the ABR (AjBR) rate ratio of the comparator of interest
relative to etranacogene dezaparvovec, divided by the ABR (AjBR) of etranacogene
dezaparvovec. This methodology has several benefits, firstly, the ABR (AjBR) rate
ratios reported from the ITC are augmented to mitigate the differences in
characteristics between the various studies from which the bleed rates data originates
from'17.123_Secondly, the division by ABR (AjBR) rates of etranacogene dezaparvovec
restores a consistency in-line with the HOPE-B population serviced in the decision
problem and economic model, which also provides a robust ABR (AjBR) rates for the

comparators.

Table 28: Annual bleed rates and annual joint bleed rates calculated from the
ITC report

Comparator ABR rate ratio | AjBR rate | ABR AjBR
(RR), relative | ratio (RR),
to relative to
Etranacogene | Etranacogene
dezaparvovec | dezaparvovec

Etranacogene I I

dezaparvovec

Alprolix

BeneFIX

Idelvion

Refixia

Abbreviations: ABR, annualised bleeding rate; AjBR, annualised joint bleeding rate; RR, rate ratio
Note: a= refers to a multivariable MAIC comparison between the comparator mentioned and
etranacogene dezaparvovec. b= refers to the pre-post analysis comparison between BeneFIX and
Etranacogene dezaparvovec. c= refers to a multivariable IPTW comparison between Idelvion and
Etranacogene dezaparvovec. *AjBR rate ratios of Refixia relative to Etranacogene dezaparvovec are
not available (see Section B.2.9.1) where the ABR rate ratio serve as an approximation. Values are
accurate to two decimal places.

B.3.3.2 Durability of etranacogene dezaparvovec

Section B.2.6.5 outlines the clinical details and evidence behind the long-term
longevity of etranacogene dezaparvovec. The economic model follows the
extrapolation by Shah et al. 2022 for the long-term durability of etranacogene
dezaparvovec.'"112 Bayesian model-based predictions indicate that more than 80%
of patients will not need Factor IX prophylaxis treatments at 25.5 years, with the
median value reaching 42 years. The inputs for the underlying exponential model, of

a 2% durability threshold has been agreed by key consultant haematologists from
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across England as being ‘credible and reasonable’ because, patients are typically
considered for prophylaxis in England if they have baseline Factor IX levels of 2% or

less.® This consensus supports the base case durability for the economic model.

The bleed rates and therefore the associated transitional probabilities, utilities, and
costs for etranacogene dezaparvovec patients who require Factor IX prophylaxis at

any point are dictated by the weighted market shares of the comparators.

B.3.3.3 Transitional probabilities

The transitional probabilities for the intervention and the comparators are outlined in
Table 29. The likelihood of a patient entering a Markov state in a cycle is a logical
realisation of the instantaneous probability over the cycle, calculated using Equation
1. In this formula, P is the transitional probability of interest, e is the Euler’'s number, r
is the rate of the specific bleed events (Section B.3.3.1) according to the Markov state
of interest, and t is the time horizon of interest relative to the time horizon over which

the rates are expressed over (weekly cycles).

Equation 1: Formula for conversion of per-cycle probabilities

,
p = 1 — e_?
Source: Jones et al. 2017145

The r value for calculating the probability of a joint bleed is the AjBR for the comparator
of interest. The r value for calculating the probability of a non-joint bleed is difference
between the ABR and AjBR for the comparator of interest. The probability of entering
the no bleed state is unity minus the probability of non-joint bleed and joint bleed

states.

Values for etranacogene dezaparvovec at a specific cycle are augmented by the mean
durability of etranacogene dezaparvovec at that specific cycle. For example, at the
median durability of 42 years, half of the make-up of transitional probabilities are
subject to r values from etranacogene dezaparvovec bleed rates, and the other half of
transitional probabilities are subject to r values from the comparator that the

intervention is being compared against.
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No deaths attributed to etranacogene dezaparvovec were recorded in the HOPE-B
trial over a 24-month period as outlined in Section 2.10.3.7. Haemophilia B patients
are expected to live largely normal lives and as such the transition to the death state
occurs according to general population statistics provided by Office for National
Statistics UK 2021 national life tables, applied appropriately to each cycle according

to the age of the cohort at the said cycle.4®

Table 29: Transitional probabilities matrix of the intervention and comparators
per cycle

Comparator Probability of | Probability of | Probability of | Probability
no-bleed non-joint bleed | joint bleed of death

Etranacogene % % —-% GPS
dezaparvovec *

Alprolix 96.18% 1.99% 1.82% GPS
BeneFIX 92.12% 6.31% 1.57% GPS
Idelvion 96.27% 0.69% 3.04% GPS
Refixia 97.61% 1.51% 0.88% GPS

Abbreviations: GPS, General population statistics.

Note: *Etranacogene dezaparvovec values in each cycle are augment by the durability of
etranacogene dezaparvovec in that cycle, this table shows initial transitional probabilities with no
etranacogene dezaparvovec patients requiring further Factor IX prophylaxis. Values are accurate to
two decimal places

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

The HOPE-B trial collected the outcomes of the EQ-5D-5L descriptive system of
health-related QoL per patient, as noted in Section 2.6.6.1 specifically. The HOPE-B
trial collected other PROs but they have not been used in the economic model.™ The
data included in the model is the EQ-5D-5L aggregated scores from the 24-month cut-
off point mapped to EQ-5D-3L see Section B.3.4.2.

The disutility value corresponding to non-joint and joint bleeds were taken from the
United States Institute for Clinical and Economic Review (US-ICER) 2022 gene
therapy for haemophilia B evidence report.’® The disutilities are taken from research
of non-joint and joint bleeds with evidence originating from haemophilia A health-
related quality of life studies as an approximate of the respective disutility that

haemophilia B patients ostensibly experience, particularly as this body of work
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especially focuses in eliciting utilities with respect to bleeding events. These studies
include research by Neufeld et al. 2012, Mazza et al. 2016 and Fischer et al. 2016."47

B.3.4.2 Mapping
As per the reference case, the use of Delvin et al. 2018 utility set for the EQ-5D-5L for

use in England is not recommended.'*® The utility values associated with the
outcomes reported by the patients in their EQ-5D-5L scores, are the cross-walked
utility values associated with the mapping function that Van Hout et al. 2012 developed
for reporting EQ-5D-5L scores in terms of utilities consistent with the EQ-5D-3L

data.'®

B.3.4.3 Health-related quality-of-life studies

An updated SLR was conducted on 17 October 2022 to identify studies reporting on
the HRQoL of patients with haemophilia B. Full details of the methodology and results
of included studies for both the original and updated SLR are presented in Appendix
H.

B.3.4.4 Adverse reactions

Decrements in utility for AEs associated with treatment with etranacogene
dezaparvovec and comparators were captured in the model via the application of
disutility values and estimated AE duration, where necessary. The disutility associated
with AEs were sourced from published literature, as described in Table 30 and
Table 31.

As noted in Table 22 the likelihood of a grade 3 and above AEs that occur in = 5% of
patients from the HOPE-B trial were incorporated into the model as they incur
substantial costs to the healthcare system. The model also incorporated the 3-week
lead-in period for etranacogene dezaparvovec following administration wherein
patients could still receive Factor IX replacement therapy treatment. Therefore, the
total weekly probability for each AE was calculated as a sum of both the etranacogene
dezaparvovec probability and an average Factor IX replacement therapy probability,
which was weighted by Factor IX market shares and time to steady state.
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The comparators’ probability of the adverse events was available only for the BeneFIX.
As the Factor IX prophylaxis treatments offer similar safety profile, it was assumed that
other comparators have the same probability of AEs as BeneFIX. The influence of the
AEs, and therefore of this assumption, was investigated in the section B.3.10.2, and

has shown to have negligible impact on the results.

Table 30: Etranacogene dezaparvovec disutility due to adverse events

Adverse event Disutility Source Total Annual | Weekly AE
AE duration probability
(days)

ALT increased 0.05 NICE TA561150 7.00 0.15%

Headache 0.03 Sullivan et al 7.00 0.13%
2011

Influenza like illness 0.08 NICE TA533"52 7.00 0.12%

AST increased 0.05 NICE TA5611%0 7.00 0.09%

Fatigue 0.05 Hagiwara et al 7.00 0.07%
2018'%8

Blood creatine phosphokinase 0.05 NICE TA5611%0 7.00 0.07%

increased

Nausea 0.06 Hagiwara et al 7.00 0.07%
2018193

Dizziness 0.02 Matza et al 7.00 0.07%
2019154

Infusion-related reactions 0.20 NICE TA561150 7.00 0.05%

Arthralgia 0.01 Hagiwara et al 7.00 0.05%
201853

Infection 0.22 Matza et al 7.00 0.00%
20195

Body pain* 0.12 Hagiwara et al 7.00 0.00%
201893

Abbreviations: AE, Adverse event; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase;
NICE, National Institute for Health and Care Excellence. Note: * Body pain refers to the acute or
chronic joint pain experienced by patients with haemophilia B
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Table 31: Comparators disutility due to adverse events

2018'%3

Total AE
Disutility Source duration Weekly__ AE
(days) probability
NICE TA5611%° 09
ALT increased | 0.05 7.00 %
H 0]
Headache 0.03 Savan et all 700 0.33%
i 152 (o)
!nﬂuenza like 0.08 NICE TA533 7.00 0%
illness
AST increased | 0.05 NICE TA561'° | 7.00 0%
i o)
Fatigue 0.05 pagiiara et all 7.00 0%
Blood creatine NICE TA5611%° 0%
phosphokinase | 0.05 7.00
increased
i o
Nausea 0.06 pagara et all 7.00 0%
0,
Dizziness 0.02 e, & @ 7.00 0%
ion- 150 [5)
Infus!on related 0.20 NICE TA561 7.00 0%
reactions
1 0,
Arthralgia 0.01 pagara et 2l 7.00 0%
0,
Infection 0.22 e, 2 7.00 0.17%
1 0,
Body pain 0.12 Hagiwara et al 700 0.17%

Abbreviations: AE, Adverse event; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase;
NICE, National Institute for Health and Care Excellence. Note: * Body pain refers to the acute or

chronic joint pain experienced by patients with haemophilia B

B.3.4.5 Health-related quality-of-life data used in the cost-

effectiveness analysis

The utilities applied in the economic model are those that originate from the clinical

trial of HOPE-B, mentioned in Section B.3.4.1.'* The utility values for etranacogene

dezaparvovec are post-treatment 24-month and for the comparators they are the final

lead-in utility values.

Table 32 summaries the utility values applied in the economic model. The comparators

final lead-in utility values have a ~JJJJi] disutility compared to etranacogene

dezaparvovec post-treatment 24-month utility values. Clinical experts validated the

~Jl disutility applied to Factor IX prophylaxis treatment, describing it as
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‘conservative and a minimum, but reasonable’.® This disutility refers to patients living
a precautionary life, as they fear bleeding events and lack of freedom to enjoy usual

activities, as described in the dimensions of EQ-5D.

The HRQoL disutility values for bleed events utilised in the economic model are taken
from the US-ICER 2022 gene therapy for haemophilia B evidence report mentioned in
Section B.3.4.1.139 The disutility from bleeds is not intrinsically part of the health states
themselves. Rather, they are treated like ‘adverse’ events associated with the relevant
health states, for the following reasons. Firstly, the cycle length is a week whereas
clinical experts have identified that non-joint (joint) bleeds last two (four) days.
Secondly, it allows the disutility of the bleed to be time independent of the Factor IX

prophylaxis treatment.

The disutilities in Table 30 are the scaled disutilities applied in the model in line with
the appropriate durations of the bleeds, accurate to two decimal places. Clinical
experts have confirmed that the average duration of a non-joint bleed is two days, and
four days for a joint bleed.® The gross utility of a non-joint bleed is -0.16, and -0.28 for

a joint bleed."3®
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Table 32: Summary of utility values for cost-effectiveness analysis

Health state Utility values for | Utility values for | 95% 95% Cl | Reference in | Justification
etranacogene comparators (SE) Etranacogene comparators submission
dezaparvovec: (SE) dezaparvovec (section)

No bleeds __** B.2.6.6.2 HOPE-B'"
| I

Non-joint bleed __** B.2.6.6.2 HOPE-B"
| I

Joint bleed __** B.2.6.6.2 HOPE-B"
| I

Death 0 0 - - B.2.6.6.2 HOPE-B™

Adverse reactions Adverse reaction Table 30 and Table 31 in section B.3.4.4

Disutility of non-joint 0.05 (-) 0.05 (-) - - B.3.4.1 US-ICER

bleed per cycle (2022)13°

Disutility of joint 0.16 (-) 0.16 (-) - - B.3.4.1 US-ICER

bleed per cycle (2022)139

Abbreviations: HOPE-B, Health Outcomes with Padua Gene, Evaluation in Haemophilia B; US-ICER, United States Institute for Clinical and Economic

Review
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B.3.5 Cost and healthcare resource use identification,

measurement and valuation

In appendix | describe how relevant cost and healthcare resource data were
identified.

An SLR was conducted to identify relevant cost or resource use studies for
incorporation in the model. The searches were run on the 18" August 2021 and
updated on 17t October 2022. Full details of the SLR search strategy, study selection

process and results are presented in Appendix H.
The following cost categories were included in the model:

e Drug acquisition costs

¢ Administration costs

e Follow-up costs for etranacogene dezaparvovec
¢ Monitoring costs

¢ Bleed-related management costs

e Adverse event costs

The economic analysis was conducted from an NHS and PSS perspective and
therefore included only costs that would be incurred by the NHS and PSS. Cost inputs
were based on British National Formulary (BNF), Department of Health and Social
Care (DHSC), Monthly Index of Medical Specialities (MIMS), National Schedule for
NHS (2020/2021), and Personal Social Services Research Unit (PSSRU).140.155-158

B.3.5.1 Intervention and comparators’ costs and resource use

3.5.1.1 Etranacogene dezaparvovec drug acquisition and administration cost

The drug acquisition costs for etranacogene dezaparvovec a one-time, intravenous
infusion gene therapy is detailed in Table 33 below. Administration of etranacogene
dezaparvovec was applied as a one-off cost in cycle 1. The included administration

costs detailed in Table 34 were:
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e |Initial screening cost (FibroScan)

e Blood test (x2)

e Abdominal ultrasound

e Steroids and/or diphenhydramine

e \Wound management products (gauze, plaster)

Table 33: Etranacogene dezaparvovec drug acquisition cost

Drug Description | Pack unit | Treatment dose Treatment cost
size (List price)
(quantity)

etranacogene | intravenous | 1 2 x 10" GC/kg bw | £2,600,000

dezaparvovec | infusion

Abbreviations: GC, genome copies; kg, kilogram; bw, body weight

Table 34: Etranacogene dezaparvovec administration cost

Resource Resource use per | Cost per resource | Source

year
Initial screening cost | 1.00 £225.00 NICE"S?
(FibroScan)
Blood test 2.00 £3.78 NICE Reference'#?
Abdominal 1.00 £396.47 NICE Reference'4°
ultrasound
Steroids and/or | 1.00 £6.50 BNF160
diphenhydramine
Wound management | 1.00 £0.02 Assumption®
products
Total £635.55

Abbreviations: BNF, British National Formulary; NICE, National Institute for Health and Care

Excellence

3.5.1.2 Comparators drug acquisition and administration cost

Please refer to the Appendix K for the information on the comparators drug and

administration cost.

3.5.1.3 Etranacogene dezaparvovec follow-up costs

Follow-up costs for etranacogene dezaparvovec, as described in Table 35, were

applied in the CE model with a varied rate in first year of treatment versus subsequent

years:

In year 1:
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e Weekly follow-up sessions from week 1 to 12 — collection of vital signs at all visits

are assumed to be with a nurse at the hospital, liver function tests performed twice

every week.

e Monthly follow-up sessions from month 4 to 12 - vital signs at all visits are assumed

to be with a nurse at the hospital

In year 2-5:

e Long-term follow-up for 5 years to include once annual abdominal ultrasound and

annual Haemophilia Joint Health Score assessment with a nurse at month 12.

Table 35: Follow-up costs for etranacogene dezaparvovec

Intervention

Unit costs (£)

Annual
resource
use

Total cost
per year
(2020/21)

Source

Etranacogene
dezaparvovec
Year 1

Nurse visit
2019/20: £38
Inflated to 2020/21:
£39.17

186

£795.86

Liver function test
2019/20: £3.67
Inflated to 2020/21:
£3.78

248

PSSRU™

Etranacogene
dezaparvovec
(Year 2-5)

Abdominal
ultrasound
(NHS code NzZ21Z

16

£ 396.47

NHS
cost140

Reference

Haemophilia
service)

2019/20: £384.62
Inflated to 2020/21:
£396.47
Abbreviations: NHS, National Health Service; PSSRU, Personal Social Services Research Unit; SoC,
Standard of care.

The model also included costs for subsequent treatment for patients whose Factor IX

level has fallen below 2% on etranacogene dezaparvovec, as seen in Table 36.

Table 36: Etranacogene dezaparvovec subsequent therapy costs for patients
whose Factor IX level has fallen below 2%

Treatment cost per year (£) | Admin cost per year (£)

Alprolix

BeneFIX

Idelvion

Refixia

Note: The cost of treatment and administration for comparators is outlined in Appendix K.
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B.3.5.2 Health-state unit costs and resource use

Health-states are associated with health-state dependant costs and resource use.
There are no additional costs incurred in health state 1: no bleeds, and in health state
4: death. Health state 2: non-joint bleeds, and health state 3: joint bleeds, incur
additional costs associated with the on-demand treatment of non-joint and joint bleeds,
comprising of disease management costs, cost of on-demand Factor IX use
associated with each bleed, and the administrative cost per administration of on-

demand Factor IX treatments.

Table 37 depicts the resource use per non-joint and joint bleed events, the unit cost
(£) per one unit of resource, and the total cost per year (£) of the overall disease
management costs. Table 38 depicts the treatment cost per dose of Factor IX for every
bleed (£) outlined in Table 38, furthermore, it presents the results of Table 39 of
administrative cost that are incurred per bleed for the particular comparator. Overall,
it serves to outline the costs that patients in health state 2: non-joint, and health state

3: joint bleed, incur when the respective bleed occurs. *Note: Administration cost per bleed

does not include home delivery cost as it will be administered in a clinical setting.

Table 39 summarises the health-state dependant costs per health-state by
comparators. These health-state dependant costs and resource use follow

recommended clinical practice for the outlined health states as per section 1.3.2.1.

The unit costs of the resources used specifically in the health-states mentioned were
sourced from the National Schedule of NHS Costs 2019/2020, PSSRU 2021 and the

resource uses were advised by UK clinical experts.6:140.158
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Table 37: Disease management and event-related costs

Resource Unit cost | Resource use per bleed | Total cost per bleed
(£) event*® (£)*

Haematologist visit 324.97 0.97 315.22

Orthopaedist visit 125.67 0.97 121.90

Accident and emergency | 380.11 0.18 68.42

visit

Inpatient hospital stay 3,081.01 0.29 878.09

Total (£) - - 1,383.64

Source: O’Hara et al., 2018.48

Table 38: Cost per bleed for the intervention and comparators — with
administrative costs per bleed

Treatment Treatment cost per dose of Factor IX | Administrative cost (£)*
for every bleed (£)

Alprolix 5,616.60 0

BeneFIX 2,066.91 0

Idelvion 7,336.68 0

Refixia 8,247.89 1.26

*Note: Administration cost per bleed does not include home delivery cost as it will be administered in a

clinical setting.

Table 39: Healthcare resource use per cycle per health-state

Health | ltems Values Reference in
state submission
(section)
Health | Total £0 Section
state 1: 1.3.2.1
No
bleeds
Health | Disease/ bleed | | Ap. Bf. Id. Rf. Table 3.5.2.4
state 2: | management
E?:t costs percycle® | o554 | £26.54 | £26.54 | £26.54
bleeds
Cost of Factor | | Ap. Bf. Id. Rf.
IX  treatment Table 3.5.2.2
per non-joint | Feg 596 [ £2,066. | £7,336. | £8,247.
bleed 60 91 68 89
Administrative Ap. Bf. Id. Rf. Table 3.5.2.2
costs per bleed
for non-joint
bleed £10.62 | £4.41 £10.79 | £11.56
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Total> cost of || Ap. Bf. Id. Rf.
health state 2
by comparator | "¢5 653 | £2,097. | £7,374. | £8,285.
76 86 01 99
Health | Disease/ bleed | | Ap. Bf. Id. Rf. Table 3.5.2.4
state 3: | management
joint | costs percycle | "6 54 | £26.54 | £26.54 | £26.54
bleeds
Cost of Factor | | Ap. Bf. Id. Rf.
IX  treatment
perjoint bleed | o2 616, | £2,066. | £7,336. | £8,247. Table 3.5.2.2
60 91 68 89
Administrative Ap. Bf. Id. Rf. Table 3.5.2.2
costs per bleed
forjointbleed | ['£10.62 | £4.41 | £10.79 |£11.56
Total® cost of || Ap. Bf. Id. Rf.
health state 3
by comparator | '¢5 653, | £2,097. | £7,374. | £8,285.
76 86 01 99
Health Section
state 4: | Total £0 1.3.2.1
death

Abbreviations: Ed, etranacogene dezaparvovec; Ap, Alprolix; Bf, BeneFIX; Id, Idelvion; Rf, Refixia
adisease/bleed management costs per cycle are calculated as disease management cost per year
divided by weeks in a year.

btotal cost of health state 2 by comparator are given as a sum of disease management cost per cycle,
cost of Factor IX prophylaxis per non-joint bleed and administrative cost per dose for non-joint bleed.
‘total cost of health state 3 by comparator are given as a sum of disease management cost per cycle,
cost of Factor IX prophylaxis per joint bleed and administrative cost per dose for joint bleed.

B.3.5.3 Adverse reaction unit costs and resource use

As per Section B.2.10, etranacogene dezaparvovec has acceptable safety standards
and is well tolerated. Section B.3.4.4 details the role of adverse events in the economic
model. Table 40 outlines the adverse events and their respective probabilities that
have occurred in the HOPE-B trial which have been included in the economic model.*
The probabilities have been scaled to represent weekly probabilities to ensure
consistency considering the cycle length applied for the Markov states, although they
themselves are not inherently linked to any Markov state. There is no data on the
adverse events that may occur when undergoing Factor IX prophylaxis from the
Alprolix, ldelvion and Refixia comparators, therefore BeneFIX has been used to

represent all Factor IX products, as in Table 40.
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The unit costs of the resources associated with these adverse events were sourced
from the National Schedule of NHS Costs 2019/2020, PSSRU 2021 .6.140.158

Table 40: Adverse event unit costs

Adverse | Total | Unit AE AE probability | AE expected | AE expected
Event AE cost | probability per week | cost cost
[AE] dur- | (£) per week | (Comparators) | (Intervention) | (Comparators)
ation (Intervention)
days
ALT 7 606. 0.15% 0% £0.90 £0
increased 64
Headache | 7 0.13 | 0.13% 0.33% £0.00 £0.00
Influenza |7 7.71 0.12% 0% £0.01 £0
like illness
AST 7 0 0.09% 0% £0 £0
increased
Fatigue 7 0 0.07% 0% £0 £0
Blood 7 0 0.07% 0% £0 £0
creatine
phosphor-
kinase
increased
Nausea 7 0.85 0.07% 0% £0.00 £0
Dizziness | 7 1.36 0.07% 0% £0.00 £0
Infusion 7 6.50 | 0.05% 0% £0.00 £0
related
reactions
Arthralgia | 7 0.13 | 0.05% 0% £0.00 £0
Infection |7 1,635. | 0% 0.17% £0 £2.79
46
Body pain | 7 187. 0% 0.17% £0 £0.32
24
Total - - - - £0.91 £3.11

Abbreviations:

ALT, Alanine aminotransferase; AST, Aspartate aminotransferase

B.3.5.4 Miscellaneous unit costs and resource use

Disease monitoring costs fall under the miscellaneous unit costs and resource use

because they are independent of the intervention/comparators, health-states, and

adverse events. Disease monitoring costs are incurred by all haemophilia B patients.

UK clinical experts were consulted to ensure the resource use per year in Table 41

comprehensively covers the care required by haemophilia B patients who are eligible

for etranacogene dezaparvovec.®
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Table 41: Disease monitoring costs

Resource Unit costs (£) | Resource use per year | Total cost
per year (£)

Joint scans 396.47 0.5 198.23

Haematologist visit 324.97 6 1,949.84

Orthopaedist visit 125.67 1.5 188.51

Psychologist/psychiatrist | 185.38 6 1,112.27

visit

Physiotherapist 62.57 12 750.83

Abdominal ultrasound 397.47 1 397.47

Dental check-up 197 2 394

Nurse visit 39.17 18 705.07

Lab screening 42.95 2 85.91

Total - - 5,781.13

The unit costs of the resources used were sourced from the National Schedule of NHS
Costs 2019/2020, PSSRU 2021.Unit costs and resource use per year were validated

by UK clinical experts.5:140.158

3.5.4.1 Societal costs

Etranacogene dezaparvovec reduces non-joint and joint bleed rates relative to the
comparators as outlined in Section B.2.9. The current practice recommends that each
bleed event is treated with a Factor IX product, which leads to a negative impact on
the ability to work during the duration of each bleed. Thereby, the treatment of
haemophilia B patients with etranacogene dezaparvovec offers societal benefits
relative to the comparators in terms of the value to society, which stem from the costs
of productive workdays forgone. This section serves as an outline of the societal costs
used in the scenario analysis in section B.3.10.3.
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UK clinical experts have specified that on average the duration of a non-joint bleed is
two days and four days for a joint bleed. The modelling of societal costs entails
estimating the effect of the workdays missed by full and part-time labourers who may
suffer such bleeds. Full-time workers are assumed to work Monday-Friday 8-hour
shifts, and part-time workers are assumed to work Monday-Tuesday 8-hour shifts. The
choice of these workdays should not be contentious since bleeding events are treated
as independent of the weekday. For pragmatic purposes, bleeds occur at 06:00 so
that two whole (four whole) workdays are missed with non-joint (joint) bleeds. No
workdays are lost if the bleeds last over the weekend days which are treated as non-
working days. Table 42 shows the average workdays lost, which will indicate societal
costs as these will be augmented by average wages and average employment type

figures for the cohort’s age at the particular cycle in the model.

Table 42. Estimates of the workdays lost due to bleeding events

Full-time (non- | Full-time (joint | Part-time (non- | Part-time (joint
joint bleeds) bleeds) joint bleeds) bleeds)
Average 5 5 2 2
workdays  per
week
Average 1.43 2.86 0.57 1.28
workdays lost
due to bleed per
week
Percentage of | 28.57% 57.14% 28.57% 64.29%
the  workdays
lost per week

Table is accurate to two decimal places

B.3.6  Severity

The model assumes that Haemophilia B patients experience no excess mortality, this

technology does not meet the criteria for the severity modifier.

B.3.7  Uncertainty

Etranacogene dezaparvovec is a genetic treatment, which is expected to have a
lifelong effect, therefore long-term durability is the crucial input in the analysis.
Statistical modelling was employed as the best available data to support the long-term
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durability, which has been validated by KOL opinion. The associated incremental

QALYs as well as the cost savings are determined by the durability of the treatment,

it was further evaluated in the scenario analysis in section B.3.10.3.

B.3.8

B.3.8.1 Summary of base-case analysis inputs

Summary of base-case analysis inputs and assumptions

Table 43 provides a comprehensive list of all the variables used in the economic

model.

Table 43: Summary of variables applied in the economic model

Variable Value (reference to | Measurement  of | Reference to
appropriate table or | uncertainty and | section in
figure in | distribution: submission
submission) confidence interval

(distribution)

Cohort size 1000 - B.3.2.2

Baseline age 41.5 (Table 8) - B.2.3.3

Number of cycles 3077 - B.3.2.2

Percentage of males | 100% (Table 8) - B.2.3.3

Average weight (kg) | 85.1 (Table 8) - B.2.3.3

expected adverse
events unit cost total
per cycle

Discount rate-effects | 3.5% - Reference case

Discount rate-costs | 3.5% - Reference case

Intervention list price | £2,600,000.00 - B.3.5.1.1
(Table 33)

Intervention £635.55 (Table 34) | SD, 127.11 B.3.5.1

administration cost

Intervention follow- | £795.86 (Table 38) | SD, 159.136 B.3.5.3

up costs — year 1

Intervention follow- | £396.47 (Table 38) | SD, 79.294 B.3.5.3

up costs — years 2-5

Intervention £5,781.13 (Table 44) | SD, 1156.226 B.3.54

monitoring costs, per

year

Intervention non- £2,097.86 (Table 42) | SD, 419.772 B.3.5.2

joint bleed related

management costs

per cycle

Intervention joint £2,097.86 (Table 42) | SD, 419.772 B.3.5.2

bleed related

management costs

per cycle

Intervention £0.91 (Table 43) SD, 0.182 B.3.5.3
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:

confidence interval

Reference to
section in
submission

Alprolix pack list
price

£600.00 (Table 35)

(distribution)

B.3.5.1.2

Alprolix weighted
annual doses

50.61 (Table 36)

B.3.5.1.2

Alprolix
administration cost
per cycle

£537.36 (Table 37)

SD, 107.472

B.3.5.1.2

Alprolix monitoring
costs, per year

£5,781.13 (Table 44)

SD, 1156.226

B.3.5.4

Alprolix non-joint
bleed related
management costs
per cycle

£5,653.76 (Table 42)

SD, 1130.752

B.3.5.2

Alprolix joint bleed
related management
costs per cycle

£5,653.76 (Table 42)

SD, 1130.752

B.3.5.2

Alprolix expected
adverse events unit
cost total per cycle

£0

B.3.5.3

BeneFIX pack list
price

£151.80 (Table 35)

B.3.5.1.2

Benefix weighted
annual doses

121.75 (Table 36)

B.3.5.1.2

BeneFIX
administration cost
per year

£537.36 (Table 37)

SD, 107.472

B.3.5.1.2

BeneFIX monitoring
costs, per year

£5,781.13 (Table 44)

SD, 1156.226

B.3.5.4

BeneFIX non-joint
bleed related
management costs
per cycle

£2,097.86 (Table 42)

SD, 419.772

B.3.5.2

BeneFIX joint bleed
related management
costs per cycle

£2,097.86 (Table 42)

SD, 419.772

B.3.5.2

BeneFIX expected
adverse events unit
cost total per cycle

£0.78 (Table 43)

SD, 0.156

B.3.5.3

Idelvion pack list
price

£522.50 (Table 35)

B.3.5.1.2

Idelvion weighted
annual doses

49.8 (Table 36)

B.3.5.1.2

Idelvion
administration cost
per year

£537.36 (Table 37)

SD, 107.472

B.3.5.1.2

Idelvion monitoring
costs, per year

£5,781.13 (Table 44)

SD, 1156.226

B.3.5.4
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:

confidence interval
(distribution)

Reference
section
submission

to

Idelvion non-joint
bleed related
management costs
per cycle

£7,374.01 (Table 42)

SD, 1474.802

B.3.5.2

Idelvion joint bleed
related management
costs per cycle

£7,374.01 (Table 42)

SD, 1474.802

B.3.5.2

Idelvion expected
adverse events unit
cost total per cycle

£0

B.3.5.3

Refixia pack list price

£1221.50 (Table 35)

B.3.5.1.2

Refixia weighted
annual doses

52.18 (Table 36)

B.3.5.1.2

Refixia
administration cost

£603.11 (Table 37)

SD, 120.622

B.3.5.1.2

Refixia  monitoring
costs, per year

£5,781.13 (Table 44)

SD, 1156.226

B.3.54

Refixia non-joint
bleed related
management costs
per cycle

£8,285.99 (Table 42)

SD, 1657.198

B.3.5.2

Refixia joint bleed
related management
costs per cycle

£8,285.99 (Table 42)

SD, 1657.198

B.3.5.2

Refixia expected
adverse events unit
cost total per cycle

£0

B.3.5.3

Percentage of
workdays lost — Full-
time non-joint bleed

28.57% (Table 45)

B.3.5.4.1

Percentage of
workdays lost — Full-
time joint bleed

57.14% (Table 45)

B.3.5.4.1

Percentage of
workdays lost — part
time non-joint bleeds

28.57% (Table 45)

B.3.5.4.1

Percentage of
workdays lost — part
time joint bleed

64.29% (Table 45)

B.3.5.4.1

Average full-time
salary in England
and Wales (£) per
annum

£38,131.00
45)

(Table

B.3.5.4.1

Average
salary

part-time
in England

£13,549.00
45)

(Table

B.3.5.4.1
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:
confidence interval
(distribution)

Reference
section
submission

to

and Wales (£) per
annum

bleed disutility

Intervention  health | |l (Tavie 32) | S.E, B.3.4.5
state 1 — utility

Intervention  health | ||l (Tavie 32) | S.E, | EGN B.3.4.5
state 2 - utility

Intervention  health | |l (Tavie 32) | S.E, N B.3.4.5
state 3 - utility

Intervention  health | O (Table 32) - B.3.4.5
state 4 - utility

Alprolix health state | | (Tabie 32) | S.E, B.3.4.5
1 - utility

Alprolix health state | | (Tavie 32) | S.E, | EGN B.3.4.5
2 - utility

Alprolix health state | | (Table 32) | S.E, B.3.4.5
3 - utility

Alprolix health state | O (Table 32) - B.3.4.5
4 - utility

BeneFIX health state | | (Tavle 32) | S.E, B.3.4.5
1 - utility

BeneFIX health state | | (Tavie 32) | S.E, | EGN B.3.4.5
2 - utility

BeneFIX health state | | (Tavle 32) | S.E, B.3.4.5
3 - utility

BeneFIX health state | 0 (Table 32) - B.3.4.5
4 - utility

Idelvion health state | |l (Tavie 32) | S.E, B.3.4.5
1 - utility

Idelvion health state | ||l (Tavle 32) | S.E, | EGN B.3.4.5
2 - utility

Idelvion health state | |l (Tavie 32) | S.E, B.3.4.5
3 - utility

Idelvion health state | O (Table 32) - B.3.4.5
4 - utility

Refixia health state 1 | | (Tavle 32) | S.E, B.3.4.5
- utility

Refixia health state 2 | | (Tavie 32) | S.E, | EGN B.3.4.5
- utility

Refixia health state 3 | | (Tavle 32) | S.E, B.3.4.5
- utility

Refixia health state 4 | 0 (Table 32) - B.3.4.5
- utility

Intervention non- | 0.05 (Table 32) SD, 0.01 B.3.4.5
joint bleed disutility

Intervention joint | 0.16 (Table 32) SD, 0.032 B.3.4.5
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Variable Value (reference to | Measurement of | Reference to
appropriate table or | uncertainty and | section in
figure in | distribution: submission
submission) confidence interval

(distribution)

Alprolix non-joint | 0.05 (Table 32) SD, 0.01 B.3.4.5

bleed disutility

Alprolix joint bleed | 0.16 (Table 32) SD, 0.032 B.3.4.5

disutility

BeneFIX  non-joint | 0.05 (Table 32) SD, 0.01 B.3.4.5

bleed disutility

BeneFIX joint bleed | 0.16 (Table 32) SD, 0.032 B.3.4.5

disutility

Idelvion non-joint | 0.05 (Table 32) SD, 0.01 B.3.4.5

bleed disutility

Idelvion joint bleed | 0.16 (Table 32) SD, 0.032 B.3.4.5

disutility

Refixia non-joint | 0.05 (Table 32) SD, 0.01 B.3.4.5

bleed disutility

Refixia joint bleed | 0.16 (Table 32) SD, 0.032 B.3.4.5

disutility

Disutility for ALT | 0.05 (Table 32) SD, 0.01 B.3.4.4

increased

Disutility for | 0.03 (Table 32) SD, 0.006 B.3.4.4

headache

Disutility for | 0.08 (Table 32) SD, 0.016 B.3.4.4

influenza like illness

Disutility for AST | 0.05 (Table 32) SD, 0.01 B.3.4.4

increased

Disutility for fatigue | 0.049 (Table 32) SD, 0.098 B.3.4.4

Disutility for blood | 0.05 (Table 32) SD, 0.01 B.3.4.4

creatine

phosphokinase

increased

Disutility for nausea | 0.062 (Table 32) SD, 0.0124 B.3.4.4

Disutility for | 0.02 (Table 32) SD, 0.004 B.3.4.4

dizziness

Disutility for infusion- | 0.20 (Table 32) SD, 0.05 B.3.4.4

related reactions

Disutility for 0.013 (Table 32) SD, 0.0026 B.3.4.4

arthralgia

Disutility for infection | 0.22 (Table 32) SD, 0.044 B.3.4.4

Disutility for body 0.123 (Table 32) SD, 0.024 B.3.4.4

pain

Per cycle 0.15% (Table 30) SD, 0.00 B.3.4.4

intervention

probability of ALT

increased

Per cycle 0.13% (Table 30) SD, 0.00 B.3.4.4

intervention
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Variable Value (reference to | Measurement of | Reference to

appropriate table or | uncertainty and | section in
figure in | distribution: submission
submission) confidence interval

(distribution)

probability of
headache

Per cycle 0.12% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of
influenza like illness

Per cycle 0.09% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of AST
increased

Per cycle 0.07% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of fatigue

Per cycle 0.07% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of blood
creatine
phosphokinase
increased

Per cycle 0.07% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of nausea

Per cycle 0.07% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of
dizziness

Per cycle 0.05% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of
infusion-related
reactions

Per cycle 0.05% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of
arthralgia
Per cycle 0.00% (Table 30) - B.3.4.4
intervention
probability of
infection

Per cycle 0.00% (Table 30) SD, 0.00 B.3.4.4
intervention
probability of body
pain

Per cycle - B.3.4.4
comparator

probability of ALT | 0% (Table 31)
increased
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Variable

Value (reference to
appropriate table or
figure in
submission)

of
and

Measurement
uncertainty
distribution:
confidence interval
(distribution)

Reference
section
submission

to

Per cycle
comparator
probability of
headache

0.33% (Table 31)

SD, 0.066

B.3.4.4

Per cycle
comparator
probability of
influenza like iliness

0.00% (Table 31)

B.3.4.4

Per cycle
comparator
probability of AST
increased

0.00% (Table 31)

B.3.4.4

Per cycle
comparator
probability of fatigue

0.00% (Table 31)

B.3.4.4

Per cycle
comparator
probability of blood
creatine
phosphokinase
increased

0.00% (Table 31)

B.3.4.4

Per cycle
comparator
probability of nausea

0.00% (Table 31)

B.3.4.4

Per cycle
comparator
probability of
dizziness

0.00% (Table 31)

B.3.4.4

Per cycle
comparator
probability of
infusion-related
reactions

0.00% (Table 31)

B.3.4.4

Per cycle
comparator
probability of
arthralgia

0.171% (Table 31)

SD, 0.00

B.3.4.4

Per cycle
comparator
probability of
infection

0.173% (Table 31)

SD, 0.00

B.3.4.4

Per cycle
comparator
probability of body
pain

0.173% (Table 31)

Intervention ABR

SD, 0.00

B.3.4.4

Intervention AjBR

B.3.3.1

. (Table 28)
(Table 28)

:
SD,

B.3.3.1
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at age 42

Variable Value (reference to | Measurement of | Reference to
appropriate table or | uncertainty and | section in
figure in | distribution: submission
submission) confidence interval

(distribution)

Alprolix ABR (Table 28) SD, B.3.3.1

Alprolix AjBR (Table 28) SD, B.3.3.1

BeneFIX ABR (Table 28) SD, B.3.3.1

BeneFIX AjBR (Table 28) SD, B.3.3.1

Idelvion ABR (Table 28) SD, B.3.3.1

Idelvion AjBR Table 28) SD, B.3.3.1

Refixia ABR (Table 28) SD, B.3.3.1

Refixia ABR (Table 28) SD, B.3.3.1

Probability of no- | % (Table 29) | Transitional B.3.3.3

bleed - Intervention probability

Probability of non- | |l % (Table 29) | uncertainty is | B.3.3.3

joint bleed - dependent on the

Intervention uncertainty

Probability of joint | [ lf% (Table 29) | surrounding the | B.3.3.3

bleed - Intervention appropriate bleed

Probability of no-| 96.18% rates B.3.3.3

bleed — Alprolix (Table 29)

Probability of non-| 4 999, B.3.3.3

joint bleed - Alprolix (Table 29)

Probability of joint| 1.82% B.3.3.3

bleed - Alprolix (Table

29)

Probability of no-|92.12% (Table 29) B.3.3.3

bleed - BeneFIX

Probability of non- | 6.31% (Table 29) B.3.3.3

joint bleed - BeneFIX

Probability of joint | 1.57% (Table 29) B.3.3.3

bleed - BeneFIX

Probability of no- | 96.27% (Table 29) B.3.3.3

bleed - Idelvion

Probability of non- | 0.69% (Table 29) B.3.3.3

joint bleed - Idelvion

Probability of joint | 3.04% B.3.3.3

bleed - Idelvion (Table 29)

Probability of no-| 97.61% B.3.3.3

bleed - Refixia (Table 29)

Probability of non-| 1.51% B.3.3.3

joint bleed - Refixia (Table 29)

Probability of joint| 0.88 % B.3.3.3

bleed - Refixia (Table 29)

Probability of death | 0.00% (Table 29) - B.3.3.3

at age 41

Probability of death | 0.00% (Table 29) - B.3.3.3
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Variable Value (reference to | Measurement of | Reference to
appropriate table or | uncertainty and | section in
figure in | distribution: submission
submission) confidence interval

(distribution)

Probability of death | 0.00% (Table 29) - B.3.3.3

at age 43

Probability of death | 0.00% (Table 29) - B.3.3.3

at age 44

Probability of death | 0.00%(Table 29) - B.3.3.3

at age 45

Probability of death | 0.00%(Table 29) - B.3.3.3

at age 46

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 47

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 48

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 49

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 50

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 51

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 52

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 53

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 54

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 55

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 56

Probability of death | 0.01%(Table 29) B.3.3.3

at age 57

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 58

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 59

Probability of death | 0.01%(Table 29) - B.3.3.3

at age 60

Probability of death | 0.02%(Table 29) - B.3.3.3

at age 61

Probability of death | 0.02%(Table 29) - B.3.3.3

at age 62

Probability of death | 0.02%(Table 29) - B.3.3.3

at age 63

Probability of death | 0.02%(Table 29) - B.3.3.3

at age 64

Probability of death | 0.02%(Table 29) - B.3.3.3

at age 65
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:

confidence interval

Reference
section
submission

to

(distribution)

at age 88

Probability of death | 0.03%(Table 29) B.3.3.3
at age 66
Probability of death | 0.03%(Table 29) - B.3.3.3
at age 67
Probability of death | 0.03%(Table 29) - B.3.3.3
at age 68
Probability of death | 0.03%(Table 29) - B.3.3.3
at age 69
Probability of death | 0.04%(Table 29) - B.3.3.3
at age 70
Probability of death | 0.04%(Table 29) - B.3.3.3
at age 71
Probability of death | 0.04%(Table 29) - B.3.3.3
atage 72
Probability of death | 0.05%(Table 29) - B.3.3.3
atage 73
Probability of death | 0.05%(Table 29) - B.3.3.3
at age 74
Probability of death | 0.06%(Table 29) - B.3.3.3
at age 75
Probability of death | 0.07%(Table 29) - B.3.3.3
at age 76
Probability of death | 0.08%(Table 29) - B.3.3.3
atage 77
Probability of death | 0.09%(Table 29) - B.3.3.3
at age 78
Probability of death | 0.09%(Table 29) - B.3.3.3
at age 79
Probability of death | 0.11%(Table 29) - B.3.3.3
at age 80
Probability of death | 0.12%(Table 29) - B.3.3.3
at age 81
Probability of death | 0.13%(Table 29) - B.3.3.3
at age 82
Probability of death | 0.15%(Table 29) - B.3.3.3
at age 83
Probability of death | 0.17%(Table 29) - B.3.3.3
at age 84
Probability of death | 0.19%(Table 29) - B.3.3.3
at age 85
Probability of death | 0.21%(Table 29) - B.3.3.3
at age 86
Probability of death | 0.23%(Table 29) - B.3.3.3
at age 87
Probability of death | 0.26%(Table 29) - B.3.3.3
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:

confidence interval

Reference
section
submission

to

Probability of death
at age 89

0.29%(Table 29)

(distribution)

B.3.3.3

Probability of death
at age 90

0.31%(Table 29)

B.3.3.3

Probability of death
at age 91

0.35%(Table 29)

B.3.3.3

Probability of death
at age 92

0.38%(Table 29)

B.3.3.3

Probability of death
at age 93

0.43%(Table 29)

B.3.3.3

Probability of death
at age 94

0.47%(Table 29)

B.3.3.3

Probability of death
at age 95

0.51%(Table 29)

B.3.3.3

Probability of death
at age 96

0.56%(Table 29)

B.3.3.3

Probability of death
at age 97

0.6%(Table 29)

B.3.3.3

Probability of death
at age 98

0.64%(Table 29)

B.3.3.3

Probability of death
at age 99

0.71%(Table 29)

B.3.3.3

Probability of death
at age 100

0.75%(Table 29)

B.3.3.3

Proportion of
patients free of
prophylaxis, year 1

100%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 2

100%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 3

100%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 4

100%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 5

100%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 6

100%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 7

99.9%

B.3.3.2
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:

confidence interval

Reference
section
submission

to

Proportion of
patients free of
prophylaxis, year 8

99.8%

(distribution)

B.3.3.2

Proportion of
patients free of
prophylaxis, year 9

99.8%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 10

99.8%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 11

99.7%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 12

99.3%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 13

99.1%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 14

98.6%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 15

97.9%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 16

97.3%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 17

96.3%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 18

95.3%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 19

94.5%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 20

93%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 21

91.1%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 22

89.2%

B.3.3.2
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:

confidence interval

Reference
section
submission

to

Proportion of
patients free of
prophylaxis, year 23

87.8%

(distribution)

B.3.3.2

Proportion of
patients free of
prophylaxis, year 24

85.9%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 25

83.1%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 26

80.9%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 27

79%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 28

77%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 29

73.6%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 30

71.8%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 31

69.2%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 32

66.8%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 33

64%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 34

62%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 35

60.1%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 36

57.9%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 37

55.3%

B.3.3.2
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:

confidence interval

Reference
section
submission

to

Proportion of
patients free of
prophylaxis, year 38

53.3%

(distribution)

B.3.3.2

Proportion of
patients free of
prophylaxis, year 39

51.3%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 40

49.2%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 41

48%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 42

46.1%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 43

44.5%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 44

42.1%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 45

40.4%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 46

38.9%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 47

37.7%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 48

36.5%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 49

35.3%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 50

33.9%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 51

32.2%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 52

31%

B.3.3.2
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Variable

Value (reference to
appropriate table or
figure in
submission)

Measurement of
uncertainty and
distribution:

confidence interval

Reference to
section in
submission

Proportion of
patients free of
prophylaxis, year 53

30.3%

(distribution)

B.3.3.2

Proportion of
patients free of
prophylaxis, year 54

28.2%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 55

26.8%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 56

24.9%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 57

23.5%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 58

23.4%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 59

22.6%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 60

21.5%

B.3.3.2

Proportion of
patients free of
prophylaxis, year 61
and beyond

0%

B.3.3.2

B.3.8.2 Assumptions

Table 44: Assumptions underpinning the base-case of the economic model

Assumption

Justification

Reference in
submission

Addressed in
scenario analysis

The population of
the HOPE-B trial is
representative of the
haemophilia B
patients in England
and Wales

Patients from the UK
with haemophilia B
were included in the
HOPE-B trial."*

Section B.2.3.1

Not addressed in a
scenario analysis
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Assumption

Justification

Reference
submission

in

Addressed in
scenario analysis

Non-joint and joint
bleeds disutility last
two and four days
respectively, with
their related utilities
being scaled

Clinicians consulted
at an advisory board
reached an
agreement on the
length of time a non-
joint and joint bleed

Section B.3.4.5

Not addressed in a
scenario analysis

comparator assume
full market share
weighting for the
given comparator

comparator at a time

accordingly disutility should be

applied in the

model.®
If Factor IX activity Published literature | Section B.3.3.2 An alternative
levels <2% post and clinical expert assumption is
infusion, prophylaxis | opinion.'1.6.112 included as a
treatment will be scenario analysis
needed as per Shah see 3.10.3.1
et al. (2022)
validation
In the event of a Published literature | Section B.2.6.4 Not addressed in a
bleed, a patient will and clinical expert scenario analysis
receive an additional | opinion.'4®
dose of Factor IX
treatment from the
appropriate
comparator
Mortality follows clinical expert | Section B.3.3.3 Not addressed in a
values parallel to the | opinion® scenario analysis
general population
Pairwise comparison | Concise pairwise | Section B.3.9.1 Not addressed in a
between the results that only scenario analysis
intervention and a assess one

No wastage
assumed for the
dosing of the
intervention and
comparators.

The intervention is a

single dose
treatment. The
comparators are
either on-demand or
prophylaxis

treatments and are
administered in the
hospital or at home.
Consistent uptake of
the comparators and
schedule of home
deliveries ought to
make
administrations at
home efficient.

Section B.3.5.2

Not addressed in a
scenario analysis
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B.3.9 Base-case results

B.3.9.1 Base-case incremental cost-effectiveness analysis results

The base-case results of the modelled inputs considered in sections B.3.2 to B.3.8 as

well as the relevant assumptions are presented in the following section.

Etranacogene dezaparvovec was found to be cost-effective compared to all the
comparators considered in the decision problem. Etranacogene dezaparvovec
dominates all comparators for all positive willingness-to-pay values, as it offers more
total QALY's at a lower total cost (£). Table 45 shows the pairwise comparisons against
all the comparators, where etranacogene dezaparvovec results for a particular pair
being a function of the comparator compared in that pair. For example, in the first
pairwise comparison against BeneFIX, BeneFIX is assumed to hold a 100% market
share such that all etranacogene dezaparvovec patients whose clinical durability
wares off or require an on-demand Factor IX treatment will receive BeneFIX dosing
for those needs. The same logic is applied for all other pairwise comparisons. Given
etranacogene dezaparvovec is dominating in all pairwise comparisons,
mathematically it will be dominating in any concave combinations of the comparators

market share allocations.

These results of etranacogene dezaparvovec economic dominance are consistent
with the clinical outcomes used in the economic model. For example, etranacogene
dezaparvovec’s clinical effectiveness to reduce non-joint and joint bleeds relative to
the comparators mean cost savings from less on-demand treatments and other bleed-

related resources, and QALY gains from disutility of bleeds forgone.

Disaggregated cost and QALY values are found in Appendix J.
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Table 45: Pairwise base-case incremental cost-effectiveness results at list

price
Technologies [Total costsTotal [Total ([Incremental [Incrementalllncremental ICER ICER

(£) LYG |QALYs [costs (£) LYG QALYs versus |incremental

baseline ((£/QALY)
(E/QALY)

Etranacogene - - -
dezaparvovec
(BeneFIX)
BeneFIX 1.506 Dominating|Dominating
Etranacogene - - -
dezaparvovec
(Alprolix)
Alprolix 1.477 DominatingDominating
Etranacogene - - -
dezaparvovec
(Idelvion)
Idelvion 1.502 DominatinglDominating
Etranacogene - -
dezaparvovec
(Refixia)
Refixia 1.443 Dominating|Dominating

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-

adjusted life years

A simple patient access scheme application is in process and Table 46 presents the

PAS augmented pairwise incremental cost-effectiveness results, where the list price

of etranacogene dezaparvovec is adjusted for the PAS discount rate. The cost

effectiveness and dominance of the intervention is further reinforced relative to the

base-case, and the clinical consistencies of the base-case results are still valid.
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Table 46 : PAS augmented pairwise incremental cost-effectiveness results

(£) LYG |QALYs [costs (£) LYG QALYs baseline
(E/QALY)

Technologies [Total costs[Total [Total ([Incremental [Incremental Incremental [CER versus

ICER
increment
(£/QALY)

Etranacogene 21.356 - - N _

dezaparvovec
(BeneFIX)
BeneFIX 21.356 0

Etranacogene
dezaparvovec
(Alprolix)
Alprolix

Etranacogene
dezaparvovec
(Idelvion)
Idelvion

Etranacogene
dezaparvovec
(Refixia)
Refixia

B.3.10 Exploring uncertainty

Deterministic, probabilistic and scenario sensitivity analyses were undertaken to

assess the uncertainty of the estimated cost-effectiveness for the base case.

B.3.10.1 Probabilistic sensitivity analysis

Probabilistic sensitivity analysis was undertaken to characterise the uncertainty
surrounding the various variables in the economic model in a simultaneous manner.
Table 47 details which distribution and distribution specific priors were assigned to
each variable. Notably, HOPE-B trial population statistics, list prices, dosing regimens,
durability and mortality figures remain at their deterministic means. All those variables
have no uncertainty associated with them, apart from the durability of the intervention

which is examined as a scenario analysis in section 3.10.3.1.
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Table 47 : Variables included in probabilistic sensitivity analysis

Variable

Mean

Variance

type
value

and

Distribution

Alpha

Beta

Intervention
administration
cost

£635.55

SD, 127.11

Gamma

127

25

Intervention
follow-up costs —
year 1

£795.86

SD, 159.136

Gamma

25

31.83

Intervention
follow-up costs —
years 2-5

£396.47

SD, 79.294

Gamma

25

15.86

Intervention
monitoring
costs, per year

£5,781.13

SD,
1156.226

Gamma

25

231.25

Intervention
non-joint bleed
related
management
costs per cycle

£2,097.86

SD, 419.772

Gamma

25

83.91

Intervention joint
bleed related
management
costs per cycle

£2,097.86

SD,419.772

Gamma

25

83.91

Intervention
expected
adverse events
unit cost total
per cycle

£0.91

SD, 0.182

Gamma

25

0.03

Alprolix
administration
cost per cycle

£537.36

SD, 107.472

Gamma

25

21.49

Alprolix
monitoring
costs, per year

£5,781.13

SD,
1156.226

Gamma

25

231.25

Alprolix non-
joint bleed
related
management
costs per cycle

£5,653.76

SD,
1130.752

Gamma

25

226.15

Alprolix joint
bleed related
management
costs per cycle

£5,653.76

SD,
1130.752

Gamma

25

226.15

BeneFIX
administration
cost per year

£537.36

SD, 107.472

Gamma

25

21.49

BeneFIX
monitoring
costs, per year

£5,781.13

SD,
1156.226

Gamma

25

231.25

Company evidence submission template for etranacogene

moderately severe or severe haemophilia B [ID3812]
© CSL Behring 2022. All rights reserved

dezaparvovec for ftreating

Page 188 of 230




Variable

Mean

Variance

type
value

and

Distribution

Alpha

Beta

BeneFIX non-
joint bleed
related
management
costs per cycle

£2,097.86

SD, 419.772

Gamma

25

83.91

BeneFIX joint
bleed related
management
costs per cycle

£2,097.86

SD, 419.772

Gamma

25

83.91

BeneFIX
expected
adverse events
unit cost total
per cycle

£0.78

SD, 0.156

Gamma

25

0.03

Idelvion
administration
cost per year

£537.36

SD, 107.472

Gamma

25

21.49

Idelvion
monitoring
costs, per year

£5,781.13

SD,
1156.226

Gamma

25

231.25

Idelvion non-
joint bleed
related
management
costs per cycle

£7,374.01

SD,
1474.802

Gamma

25

294.96

Idelvion joint
bleed related
management
costs per cycle

£7,374.01

SD,
1474.802

Gamma

25

294.96

Refixia
administration
cost

£603.11

SD, 120.622

Gamma

25

24.12

Refixia
monitoring
costs, per year

£5,781.13

SD,
1156.226

Gamma

25

231.25

Refixia non-joint
bleed related
management
costs per cycle

£8,285.99

SD,
1657.198

Gamma

25

331.44

Refixia joint
bleed related
management
costs per cycle

£8,285.99

Intervention
health state 1 —
utility

SD,
1657.198

Gamma

25

331.45

Intervention
health state 2 -
utility

Beta

282.21

49.65

SE,
I
SE,

I

Beta

282.21

49.65
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Variable Mean Variance Distribution | Alpha Beta
type and

Intervention e . Beta 282.21 49.65

health state 3 - _

utility

Alprolix  health | [ Gz S.E, Beta 74.86 20.72

state 1 - utility i ]

Aprolix health || Il | SE, Beta 74.86 20.72

state 2 - utility ]

Aprolix health ||l | SE Beta 74.86 20.72

state 3 - utility i ]

BeneFIX health ||l | S.E Beta 74.86 20.72

state 1 - utility ]

BeneFIX health ||l | SE, Beta 74.86 20.72

state 2 - utility i ]

BeneFIX health ||l | S.E Beta 74.86 20.72

state 3 - utility ]

Idelvion health ||l | SE, Beta 74.86 20.72

state 1 - utility i ]

Idelvion health ||l | SE Beta 74.86 20.72

state 2 - utility ]

Idelvion health ||l | SE, Beta 74.86 20.72

state 3 - utility i ]

Refixia health ||l | S.E Beta 74.86 20.72

state 1 - utility s

Refixiahealth ||l | SE Beta 74.86 20.72

state 2 - utility i ]

Refixiahealth |||l | SE Beta 74.86 20.72

state 3 - utility

Non-joint bleed | 0.05 Beta 23.81 497.06

disutility

Joint bleed 0.16 Beta 20.84 109.41

disutility

Intervention SD, - Gamma 7 0.05

ABR I

Intervention SD, - Gamma 56 0.00

Alprolix ABR Gamma 96 0.02

Alprolix AjBR Gamma 3839 0.00

BeneFIX ABR Gamma 18 0.23

BeneFIX AjBR Gamma 270 0.00

Idelvion ABR - Gamma 60 0.03

Idelvion AjBR Gamma 1130 0.00

Refixia ABR Gamma 92 0.01

Refixia AIBR SD, Gamma 811 0.00

Disutility for ALT | 0.05 SD, 0.01 Beta 23.7 450.3

increased

Disutility for 0.03 SD, 0.006 Beta 24.22 783.11

headache
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Variable Mean Variance Distribution | Alpha Beta
type and
value

Disutility for 0.08 SD, 0.016 Beta 22.92 263.58
influenza like
illness

Disutility for 0.05 SD, 0.01 Beta 23.7 450.3
AST increased

Disutility for 0.049 SD, 0.098 Beta 23.73 460.8
fatigue

Disutility for 0.05 SD, 0.01 Beta 23.7 450.3
blood creatine
phosphokinase
increased

Disutility for 0.062 SD, 0.0124 | Beta 23.39 353.84
nausea

Disutility for 0.02 SD, 0.004 Beta 24.48 1199.52
dizziness

Disutility for 0.20 SD, 0.05 Beta 19.8 79.2
infusion-related
reactions

Disutility for 0.013 SD, 0.0026 | Beta 24.66 1872.41
arthralgia

Disutility for 0.22 SD, 0.044 Beta 19.28 68.36
infection

Disutility for | 0.123 SD, 0.024 Beta 21.8 155.45
body pain

Per cycle 0.15% SD, 0.00 Beta 24.96 16817.28
intervention
probability of
ALT increased

Per cycle 0.13% SD, 0.00 Beta 2497 18824.93
intervention
probability of
headache

Per cycle 0.12% SD, 0.00 Beta 2497 21267.33
intervention
probability of
influenza like
illness

Per cycle 0.09% SD, 0.00 Beta 24.98 29252.97
intervention
probability of
AST increased

Per cycle 0.07% SD, 0.00 Beta 24.98 36454.24
intervention
probability of
fatigue

Per cycle 0.07% SD, 0.00 Beta 24.98 36454.24
intervention
probability of
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Variable

Mean

Variance
type and
value

Distribution

Alpha

Beta

increased

blood creatine
phosphokinase

Per cycle
intervention
probability of
nausea

0.07%

SD, 0.00

Beta

24.98

36454.24

Per cycle
intervention
probability of
dizziness

0.07%

SD, 0.00

Beta

24.98

36454.24

Per cycle
intervention
probability of

reactions

infusion-related

0.05%

SD, 0.00

Beta

24.99

47781.75

Per cycle
intervention
probability of
arthralgia

0.05%

SD, 0.00

Beta

24.99

47781.75

Per cycle
comparator
probability of
headache

0.33%

SD, 0.00

Beta

24.91

7459.42

Per cycle
comparator
probability of
arthralgia

0.171%

SD, 0.00

Beta

24.96

14428.46

Per cycle
comparator
probability of
infection

0.173%

SD, 0.00

Beta

24.96

14584.18

Per cycle
comparator
probability of
body pain

0.173%

SD, 0.00

Beta

24.96

14584.18

The PSA results are presented in Table 48 with etranacogene dezaparvovec as a
function of Refixia, with the displayed values being the averages taken over the
number of iterations. This analysis was chosen because Refixia is identified as the
comparator with the highest cost in section B.3.9.1, which means the intervention has
the highest cost as a function of Refixia compared to functions of other comparators.

Thereby, these PSA results can be interpreted as a conservative (least favourable)

Company evidence submission template for etranacogene dezaparvovec for treating

moderately severe or severe haemophilia B [ID3812]
© CSL Behring 2022. All rights reserved

Page 192 of 230




simulation and characterisation of the uncertainty surrounding the base case results.
10,000 simulations were run to obtain the least biased estimated as per the law of
large numbers, subject to computing limitations. Figure 39 presents a sample of the
first 100 out of the 10,000 iterations of results on an incremental cost-effectiveness
plane, with etranacogene dezaparvovec oriented at the origin. Error! Reference
source not found. presents the cost-effectiveness acceptability curve which displays
the probability of a technology being cost-effective at various willingness to pay
thresholds. The cost-effectiveness acceptability curve is the outer frontier of the cost-
effectiveness acceptability curve, which is entirely populated by etranacogene

dezaparvovec for all willingness to pay thresholds.

Table 48: Averages from PSA of incremental cost-effectiveness results at list
price

Technologies [Total costs[Total (Incremental IncrementallCER ICER Probability of
(£) QALYs |[costs (£) QALYs versus incrementalicost-
baseline |(£/QALY) |effectiveness
(E/QALY) (£30,000/
QALY)

Etranacogene

dezaparvovec - - 96.84%

(Refixia)

BeneFIX - DominatingDominating [2.33%

Alprolix ___ ] DominatingDominating [0.79%

Idelvion I DominatingDominating [0.04%

Refixia _—_ _ Dominating|Dominating 0%

Note: Total life years gained is omitted from this table as they do not vary from Table 3.9.1, since
general population mortality is treated as certain.

Table 48 provides consistent conclusions with Table 45 of the pairwise incremental
cost-effectiveness results, particularly when analysed as a function of Refixia,
etranacogene dezaparvovec dominates all comparators considerably when

considering the conservative pricing approach.
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Table 49: Averages from PSA of incremental cost-effectiveness results with
PAS

Technologies [Total costsTotal (Incremental IncrementallCER versus|ICER Probability off
(£) QALYs |costs (£) QALYs baseline incremental |cost-
(E/QALY) (E/QALY) effectiveness
(£30,000/
QALY)

Etranacogene

dezapa rvovecPFF
(Refixia

BeneFIX I

Alprolix _—_ —

Idelvion @ K ]
Refixia N |

Note: Total life years gained is omitted from this table as they do not vary from Table 3.9.1, since
general population mortality is treated as certain.

Table 49 provides the results of the PSA analysis for the PAS price of etranacogene
dezaparvovec and corresponds to Figure and Figure the respective cost-
effectiveness acceptability curve and incremental cost-effectiveness plane. The
probability of cost-effectiveness at the £30,000 willingness to pay threshold increased

relative to the list price simulations.
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Figure 39: Incremental cost-effectiveness plane at list price
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Figure 40: Cost-effectiveness acceptability curve at list price
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Figure 41: Incremental cost effectiveness plane with PAS

Company evidence submission template for etranacogene dezaparvovec for treating moderately severe or severe haemophilia B [ID3812]
© CSL Behring 2022. All rights reserved Page 197 of 230




Figure 42: Cost-effectiveness acceptability curve with PAS
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B.3.10.2 Deterministic sensitivity analysis

Deterministic sensitivity analysis has been conducted versus all 4 comparators and
the associated tornado plots using etranacogene dezaparvovec list prices are
presented on Figure 43, Figure 44, Figure 45 and Figure 46, and using PAS price on
figures Figure 47, Figure 48, Figure 49 and
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Figure 50. Due to the intervention being dominant, negative ICERs would need to be
presented on the tornado plots, which could obscure the understanding of the results.
To avoid that, a net monetary benefit was used as a metric to evaluate the importance
of individual variables in the model. A willingness to pay threshold of £30,000 was

applied to QALYs for the purpose of calculating monetary benefits.

Figure 43 Tornado diagram versus BeneFIX, list price

Figure 44 Tornado diagram versus Alprolix, list price
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Figure 45 Tornado diagram versus Ildelvion, list price

Figure 46 Tornado diagram versus Refixia, list price
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Figure 47 Tornado diagram versus BeneFIX, PAS price

Figure 48 Tornado diagram versus Alprolix, PAS price

Figure 49 Tornado diagram versus Idelvion, PAS price
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Figure 50 Tornado diagram versus Refixia, PAS price

As indicated by the tornado plots, none of the individual variables affect the net
monetary benefit substantially to change the cost-effectiveness conclusions presented
in section B.3.9.1. The more complex variables, which have substantial effect on the

results are presented in the following section.

B.3.10.3 Scenario analysis

The analysis included several alternative scenarios to account for uncertainties in the
modelling. Table 50: Summary of scenario analysis summarises the results of the
scenario analysis, comparing etranacogene dezaparvovec to BeneFIX with and
without PAS. Ultimately, BeneFIX was selected as it was the most competitive

comparator in the base case analysis with respects to total costs.
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Table 50: Summary of scenario analysis
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Scenarios Base case ICER ICER Description
input (Without (With PAS)
PAS)
Durability of etranacogene dezaparvovec
Scenario 1: | 2% threshold | Dominating This scenario
100% life-time | extrapolation of assumes 100% life-
durability Shah et al time durability over the
(2022)111.112 modelled 60-year
lifespan
Scenario 2: 5% Dominating _ This scenario utilises
threshold 5% threshold
extrapolation of extrapolation of Shah
Shah et al et al. 2022 instead of
(2022)111.112 2% as incorporated in
the base case
analysis''"112
Scenario 3: £656,728 _ This scenario
100% durability assumes perfect
for 5 years durability over the

observ