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SUMMARY
Valoctocogene roxaparvovec is in development for the treatment of adult with severe
haemophilia A. Haemophilia A is a rare bleeding disorder, whereby the blood does not
clot properly due to the lack of or dysfunction of factor VIII clotting protein. In severe
haemophilia A, this causes frequent spontaneous bleeding, including in muscles and
joints. The inability of their blood to clot means that patients are at high risk of internal
bleeding, including from the brain, increasing their mortality risk.
Valoctocogene roxaparvovec is a gene therapy; it can modify the genes (functional
units of heredity) of individuals with haemophilia A so that they can produce the
clotting protein needed to allow the blood to clot. If licensed, valoctocogene
roxaparvovec would be the first gene therapy for severe haemophilia A.
Valoctocogene roxaparvovec administered as a single treatment would be sufficient to
maintain normal levels of factor VIII in adult males with severe haemophilia A, and
might reduce the need for regular factor VIII prophylaxis (preventative treatment).

This briefing reflects the evidence available at the time of writing and a limited literature search. It is not
intended to be a definitive statement on the safety, efficacy or effectiveness of the health technology covered
and should not be used for commercial purposes or commissioning without additional information. A version of
the briefing was sent to the company for a factual accuracy check. The company was available to comment.
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PROPOSED INDICATION
Treatment of adults with severe haemophilia A (congenital factor VIII deficiency) without
detectable antibodies to adeno associated virus serotype 5 (AAV5) a

TECHNOLOGY
DESCRIPTION
Valoctocogene roxapavovec (BMN-270) is a recombinant codon-optimised AAV5 vector that
encodes a B-domain-deleted human factor VIII (AAV5-hFVIII-SQ), which is a clotting factor
that is an essential part of the coagulation cascade and therefore blood clotting – with a hybrid
liver-specific transcription promoter. 1 Thus, it restores factor VIII plasma concentrations to
levels which are adequate for normal clotting in haemophilia A.2
In the phase III clinical trial (NCT03370913; BMN 270-301) patients were administered a
single dose of valoctocogene roxaparvovec at a dose of 6E13vg/kg intravenously.3

INNOVATION AND/OR ADVANTAGES
Valoctocogene roxaparvovec is a gene therapy; currently there are no gene therapies available
for patients with severe haemophilia A. A single infusion is sufficient to maintain plasma factor
VIII at therapeutic levels (≥1 IU/dL) for at least three years without the need for, or only
minimal use of additional on demand factor VIII in the majority of patients. 4
In the phase I/II trial (NCT02576795), administration of valoctocogene roxaparvovec in
participants with haemophilia A resulted in sustained, clinically relevant benefit, as measured
by a substantial reduction in annualised rates of bleeding events and completed cessation of
prophylactic factor VIII use in all participants who had received 4x1013vg per kilogram or
6x1013vg per kilogram of the gene therapy. 4
In the UK, current treatment options for people with severe haemophilia A include prophylactic
administration of factor VIII replacement, which presents a great burden for the patients and
difficulties for adherences, and still does not fully prevent breakthrough bleeding events.
Patients with severe Haemophilia A still experience up to six bleeding events per year in clinical
practice.5 Therefore, factor VIII replacement is still required in the event of these breakthrough
bleeds. 5-7
Valoctocogene roxaparvovec is an advanced therapy medicinal product (ATMP) based on the
classification by the European Medicines Agency (EMA) 8 and will be assessed by the
Committee for Advanced Therapies (CAT), which will inform the Committee for Medicinal
Products for Human Use (CHMP). a

DEVELOPMENT STATUS AND/OR REGULATORY DESIGNATIONS
Valoctocogene roxaparvovec does not currently have marketing authorisation in the EU/UK
for any indication.
Valoctocogene roxaparvovec was granted US Orphan Drug Designation (February 2016) and
US Breakthrough Therapy (October 2017) status by the US Food and Drug Administration

a

Information provided by BioMarin Pharmaceutical Inc
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(FDA)9 and was granted EU Orphan Drug Designation (March 2016) 10 and EU Prime
Designation (February 2017) by the EMA.9

PATIENT GROUP
DISEASE BACKGROUND
Haemophilia A is a rare, X-lined hereditary bleeding disorder caused by blood clotting proteins
either being partly or completely missing; with haemophilia A there is a deficiency of clotting
factor VIII.7,11
Haemophilia is caused by a genetic mutation found on the X chromosome and therefore mainly
affects boys and men.12 Males only have only one X chromosome, therefore one altered copy
of the gene in each cell is sufficient to cause the condition. As females have two X chromosomes,
a mutation would have to occur in both copies of the gene to cause the disorder. As it is unlikely
that females will have two altered copies of this gene, males are affected by X-linked recessive
disorders much more frequently than females. 13 However, women can be carriers of the
affected gene and may experience symptoms. 11
The symptoms of haemophilia A include a tendency to bruise easily; excessive bleeding from
cuts; a tendency to bleed into joints and muscles (causing pain, swelling, and limitation of joint
movement). 11
Haemophilia A is classed as mild, moderate or severe, depending on the level of factor VIII in
the blood.11 With severe haemophilia, joint bleeding is more frequent and severe; in children
this can cause spontaneous bleeding from the nose, gums, muscles and joints. 14 In older adults,
repeated exposure to joint bleeds can result in joint arthropathy that can worsen over time and
lead to chronic pain and limited function, which significantly impacts health related quality of
life, and may require the patients to have hip or knee replacements. 15
Patients with severe haemophilia A also experience a larger impact on activities of daily living
compared to patients with mild and moderate haemophilia A .16 In addition, over 70% of
patients with severe haemophilia A report experiencing chronic pain, which has a significant
impact on quality of life.16 Individuals with severe haemophilia A experience poorer quality of
life compared to those with mild or moderate haemophilia A.17

CLINICAL NEED AND BURDEN OF DISEASE
Bleeding disorders are rare and complex, with haemophilia being the most widely recognised.
Of the two main types of haemophilia, haemophilia A is the most common, with a prevalence of
between 1:5000 and 1:10000 in males in England. 18 Severe haemophilia A (factor VIII levels <
1% of normal levels) represents approximately 60% of cases. 19
The prognosis for haemophilia A is favourable if therapy is administered early, and the
treatment is administered as prescribed.20 However, compared to patients with milder forms
of haemophilia A, those with severe disease are prone to spontaneous bleeding, including subclinical bleeds. Untreated severe haemophilia A can result in 18-47 bleeds per year,21 which can
lead to significant bleeding complications, such as frequent joint bleeds or haemarthosis. 22
Treatment guidelines recommend the use of prophylactic factor VIII treatment for individuals
with severe Haemophilia A to minimise the time spent below the 1% factor VIII activity
threshold, where the likelihood of experiencing spontaneous bleeding events is substantially
higher.23
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In addition, management of haemophilia A incurs a substantial economic burden in terms of
both direct and indirect costs. Drug expenditure for prophylaxis make up the vast majority of
direct costs.24 In 2018-19 in England, there were 2,893 finished consultant episodes (FCE) for
hereditary factor VIII deficiency (ICD-10 code D66.X) which resulted in 2,096 day cases and
2,780 FCE bed days.25

PATIENT TREATMENT PATHWAY
TREATMENT PATHWAY
The treatment of haemophilia A depends on how severe the condition is. The treatment is
either preventative – used to prevent bleeding – or on-demand – during an episode of
prolonged bleeding. Patients with severe haemophilia A are given preventative treatment plus
additional factor VIII replacement in the event of breakthrough bleeds. 15
Multiple factor VIII replacement therapies are available in the UK as a preventative treatment
for patients with haemophilia A. Octocog alfa is a preventative treatment recommended by
NHS guidelines, and is an engineered version of factor VIII that is injected every 48hours.15
Patients can develop inhibitors (antibodies) against these factor VIII injections so that they no
longer have sufficient factor VIII for blood clotting.26 If patients develop inhibitors against
factor VIII replacement, they are offered emicizumab, a monoclonal antibody that bridges
factor IX and X to restore factor VIII function. 6
In addition to preventative injections, individuals with haemophilia A avoid medications that
can cause blood thinning, such as non-steroidal anti-inflammatories, as well as sports that may
cause a head injury.26 Older adults with haemophilia A may have joint damage and may
therefore require hip or knee replacements. 15

CURRENT TREATMENT OPTIONS
In the UK, multiple factor VIII replacement therapies are available as preventative treatment
for patients with haemophilia A. Some of these include: 27
 Recombinants third generation: antihemophilic factor recombinants (Advate®,
Kovaltry®), turoctocog alfa (Novoeight®), moroctocog alfa (ReFacto AF®)
 Recombinant fourth generation: simoctocog alfa (Nuwiq®)
 Recombinant EHL: efmoroctocog alfa (Elocta®)
 Emicizumab (Hemlibra®)

PLACE OF TECHNOLOGY
If licensed, valoctocogene roxaparvovec would offer a disease-modifying treatment option for
adults with severe haemophilia A, and would replace the use of prophylactic factor VIII
treatment, or minimise the use of factor VIII.

CLINICAL TRIAL SUMMARY INFORMATION
Trial

BMN270-301 (NCT03370913); EudraCT 2017-003215-19;
A Phase 3 Open-Label, Single-Arm Study To Evaluate The
Efficacy and Safety of BMN 270, an Adeno-Associated Virus
Vector-Mediated Gene Transfer of Human Factor VIII in
Hemophilia A Patients With Residual FVIII Levels ≤ 1 IU/dL
Receiving Prophylactic FVIII Infusions
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Comparator(s)
Outcome(s)

Phase III
Locations: Europe (including UK), USA and other countries
Single group assignment, open label
N=134, adult males (18 and over), severe haemophilia A
Single administration of valoctocogene roxaparvovec at a
dose of 6E13 vg/kg
No comparator.
Change of the median FVIII activity [Time Frame: 52 weeks]

Results (efficacy)
Results (safety)

For full list of outcomes, see trial registry
-

Trial design
Population
Intervention(s)

Trial

Trial design
Population
Intervention(s)
Comparator(s)
Outcome(s)

Results (efficacy)

Results (safety)

NCT02576795; EudraCT 2014-003880-38; A Phase 1/2,
Dose-Escalation, Safety, Tolerability and Efficacy Study of
Valoctocogene Roxaparvovec, an Adenovirus-Associated
Virus Vector-Mediated Gene Transfer of Human Factor VIII in
Patients With Severe Haemophilia A
Phase I/II
Locations: UK
Single group assignment, open label
N=15, adult males (18 and over), severe haemophilia A
BMN 270 is administered as a single IV Infusion
No comparator
- Number of participants with treatment-related
adverse events, as assessed by Common Terminology
Criteria for Adverse Events (CTCAE) v4.03 for 5
years following valoctocogene roxaparvovec infusion.
[Time Frame: 61 Months]
- To determine the dose of AAV5-hFVIII-SQ required
to achieve expression of FVIII at or above 5% of
normal activity (>5 IU/dL) at 16 weeks after infusion.
[Time Frame: 61 Months]
- The kinetics, duration and magnitude of AAVmediated FVIII activity in individuals with
haemophilia A will be determined and correlated to
an appropriate BMN 270 dose.
For full list of outcomes, see trial registry
Gene therapy with AAV5-hFVIII-SQ vector in participants
with haemophilia A resulted in sustained, clinically relevant
benefit, as measured by a substantial reduction in annualised
rates of bleeding events and completed cessation of
prophylactic factor VIII use in all participants who had
received 4x1013vg per kilogram or 6x1013vg per kilogram
of the gene therapy28
No inhibitor development, thromboses, deaths, or persistent
changes in liver-function tests were observed 28
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ESTIMATED COST
The cost of valoctocogene roxaparvovec is not yet known.

RELEVANT GUIDANCE
NICE GUIDANCE
No relevant guidance

NHS ENGLAND (POLICY/COMMISSIONING) GUIDANCE


NHS England. 2013/14 NHS Standard Contract for Haemophila (All Ages). B05/S/a

OTHER GUIDANCE








United Kingdom Haemophilia Centre Doctors’ Organisation (UKHCDO). Clinical
Genetic Services for Haemophilia. 2018. 29
United Kingdom Haemophilia Centre Doctors’ Organisation (UKHCDO). Guidelines for
the management of acute joint bleeds and chronic synovitis in haemophilia. 2017. 30
United Kingdom Haemophilia Centre Doctors’ Organisation (UKHCDO). Guideline for
the diagnosis and management of the rare coagulation disorders. 2014.31
The Official Journal of the World Federation of Hemophilia. Guidance for the
management of hemophilia. 2012. 32
British Society for Haematology. Use of prophylactic factor VIII concentrate in children
and adults with severe haemophilia A. 2010. 33
United Kingdom Haemophilia Centre Doctors’ Organisation (UKHC DO). Emergency
and out of hours care for patients with bleeding disorders – standards of care for
assessment and treatment. 2009.34
United Kingdom Haemophilia Centre Doctors’ Organisation (UKHCDO). A review of
inherited platelet disorders with guidelines for their management on behalf of the
UKHCDO. 2006.35
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