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04 February 2011

The Scottish Medicines Consortium (SMC) has completed its assessment of the above product
and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in
NHS Scotland. The advice is summarised as follows:

ADVICE: following a second re-submission
Botulinum toxin type A (Botox®) is accepted for use within NHS Scotland.

Indication under review: focal spasticity, including the treatment of wrist and hand disability
due to upper limb spasticity associated with stroke in adults.

In a placebo-controlled study, botulinum toxin type A was significantly superior to placebo in
terms of the disability assessment scale and efficacy was maintained across repeated
injections in an open-label extension study with a duration of one year.

Overleaf is the detailed advice on this product.

Chairman,
Scottish Medicines Consortium
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Indication
Focal spasticity, including the treatment of wrist and hand disability due to upper limb
spasticity associated with stroke in adults.

Dosing Information

Botulinum toxin type A is injected using a sterile 25, 27 or 30 gauge needle for superficial
muscles, and a longer needle for deeper musculature. The exact dosage and number of
injection sites may be tailored to the individual based on the size, number and location of
muscles involved, the severity of spasticity, and the presence of local muscle weakness. In all
clinical trials, the doses did not exceed 360 units divided among selected muscles at any
treatment session.

Clinical improvement in muscle tone generally occurs within two weeks following treatment
and the peak effect is generally seen within four to six weeks following treatment. Data on the
repeated and long-term treatment are limited.

Botulinum toxin type A injections should be administered by appropriately trained personnel in
hospital specialist centres.

Botulinum toxin units are not interchangeable from one product to another.

Product availability date
May 2002

Summary of evidence on comparative efficacy

Botulinum toxin type A blocks acetylcholine release at pre-synaptic cholinergic nerve terminals
resulting in reduced muscle contraction and a dose dependent reversible reduction in muscle
tone. Botox® gained marketing authorisation for the treatment of focal spasticity associated with
stroke in adults in May 2002. The current resubmission focuses evidence for efficacy on a
placebo-controlled study and its open-label extension study as pivotal studies. In addition, data
from a comparator-controlled study have been included in the detailed advice document.

One phase Ill randomised placebo-controlled study with open-label extension and one phase |l
randomised comparator- and placebo-controlled study have been conducted in patients with
focal spasticity of wrist and fingers following stroke (in the placebo-controlled study) and stroke
or traumatic brain injury (in the comparative study). In the placebo-controlled study patients
aged at least 21 years were recruited and were required to have a score of at least three for
wrist flexor tone and at least two for finger flexor tone on the Ashworth Scale (where 0 indicates
normal muscle tone, and 4 rigid flexion). In the comparator-controlled study patients aged 18 to
85 years were recruited and were required to have a score of at least three for wrist flexor tone
on the modified Ashworth scale (MAS) (0; normal tone and 5; rigid flexion). In both studies
patients were also required to have difficulty with hygiene or dressing, pain, or malposition of the
wrist, as indicated by a score of at least two on the Disability Assessment Scale (DAS) (where 0
indicates no disability, and 3 severe disability).



In the placebo controlled study 126 patients were randomised to a single treatment with placebo
(botulinum toxin type A vehicle) or botulinum toxin type A (50 units in each of four wrist and
finger muscles plus optional 20 units in one or both thumb muscles; total dose 200 to 240 units)
and were reviewed at weeks 1, 4, 6, 8 and 12. The primary endpoint was the change from
baseline in DAS at week 6. Four areas of disability were assessed: hygiene (defined as the
extent of palm maceration, ulceration, or infection; cleanliness of the palm, ease of cleaning,
and nail trimming; and the effect of hygiene-related disability on other areas of functioning),
dressing (the ability to dress and the effect of dressing-related disability on other areas of
functioning), limb position (psychological or social interference associated with spasticity) and
pain (intensity and interference with activities of daily living). At baseline, the patient (or patient’s
carer), and the study investigator, selected one of the four areas of disability (rated as moderate
or severe) as the principal target of treatment (PTT). Sample size calculations were based on
0.5 point difference (considered to be clinically significant) between groups in the mean change
in scores for muscle tone (Ashworth scale) from baseline to week 6.

In the botulinum toxin type A group 21, 17, 16 and 10 patients selected dressing, hygiene, limb
position and pain respectively as their PTT. In the placebo group the respective patient numbers
were 19, 16, 22 and 5. At baseline the mean PTT DAS score for the botulinum toxin type A and
placebo groups were 2.70 and 2.52 respectively and the mean change at week 6 was
significantly greater for the botulinum toxin type A group than the placebo group; -0.94 (95%
confidence interval [Cl] -1.16 to -0.72) versus -0.31 (95% CI -0.48 to -0.14). At week 6, 62%
(40/64) of patients in the botulinum toxin type A group compared to 27% (17/62) in the placebo
group had an improvement in the PTT. Significant improvements in the botulinum toxin type A
group versus placebo were also seen at weeks 4, 8 and 12.

The changes in tone of the wrist and finger flexors was evaluated using the Ashworth scale and
were significantly greater for botulinum toxin type A than placebo treated patients at weeks 6
and 12. At baseline the Ashworth scale score for wrist flexor was 3.11 and 3.13 for the
botulinum toxin type A and placebo groups respectively. The mean change at week 6 was -1.66
(95% CI -1.87 to -1.44) and -0.48 (9% CI -0.66 to -0.30) respectively. At baseline the Ashworth
scale score for finger flexor was 3.06 and 3.05 respectively and the mean change at week 6
was -1.34 (95% CI -1.60 to -1.07) and -0.32 (95% CI -0.50 to -0.14) respectively.

The open-label extension to this study recruited 111 patients who received a maximum of three
additional botulinum toxin type A intramuscular treatments (at the discretion of the investigator).
A minimum of 12 weeks had to elapse between treatment cycles, defined as the time interval
from one treatment to the next or to the end of the study. Of the 110 patients who entered the
open-label period, 14 received one botulinum toxin type A treatment, 15 received two, 55
received three, and 26 received four treatments. There were significant improvements from
baseline (of double-blind study) for all DAS domains. There were significant and sustained
improvements from baseline noted at week 6 of each treatment cycle for wrist, finger, and
thumb flexor scores, but the improvements across treatment cycles were not significantly
different from each other.

The comparator-controlled study randomised 60 patients equally to single treatment with
intramuscular botulinum toxin type A (up to 500 units), oral tizanidine (up to 36mg/day) or
placebo and patients were followed up to 24 weeks. The primary endpoint was the difference
between treatment groups in the change from baseline in the wrist MAS at week 6. At baseline,
the wrist MAS scores were 3.40 +0.50, 3.43 +0.60 and 3.32 +0.58 for botulinum toxin type A,
tizanidine and placebo treated patients respectively. Botulinum toxin type A produced greater
reduction in wrist flexor tone than tizanidine or placebo at week 6: -1.32 +0.89 versus -0.22



1+0.88 versus -0.68 +1.00. The difference was significant for botulinum toxin type A versus
tizanidine but not for botulinum toxin type A versus placebo (p=0.08) or tizanidine versus
placebo (p= 0.12). Botulinum toxin type A also produced greater reduction in finger flexor tone
than tizanidine or placebo as a secondary endpoint. There was a non-significant trend for a
greater reduction in the PTT (of the DAS) at week 6 in the botulinum toxin type A group
compared to tizanidine and placebo.

Summary of evidence on comparative safety

In the comparator-controlled study the percentage of patients with at least one adverse event
(AE) possibly related to treatment was 40%, 90% and 53% in the botulinum toxin A, tizanidine
and placebo groups respectively. The most common AEs were; somnolence (20% [4] versus
48% [10] versus 10.5% [2]); tiredness/fatigue (20% [4] versus 9.5% [2] versus 10.5% [2]);
headache (10.0% [2] versus 9.5% [2] versus 0%); oedema (0% versus 4.8% [1] versus 10.5%
[2]); dizziness (0% versus 14% [3] versus 0%; nausea/stomachache (0% versus 14% [3] versus
0%).

Two additional studies with safety as a primary outcome measure have also been conducted.
One placebo controlled study, comparing two doses of botulinum toxin type A (which could be
repeated), had a primary endpoint to evaluate the pulmonary function safety (measured by
maximal inspiratory pressure [Pl max]) in focal spasticity post-stroke. Mean and median
percentage changes from baseline in Pl max for botulinum toxin type A groups were unchanged
(0%) or positive (2.2% to 47.0% improved) at all visits. Placebo-treated patients had negative
median percentage changes in Pl max values at weeks 1, 3, and 6 (range, -0.5% to -1.1%).
Both botulinum toxin type A groups had mean changes from baseline in Pl max ranging from
2.51t0 13.7 (versus placebo, -0.7 to 12.0).

The second safety study was open-label in design and recruited 279 patients with spasticity of
one upper limb post-stroke. Patients were stratified into a low dose (200 to < 250 units) and high
dose (= 250 units) groups, re-treatment was permitted (>12 weeks between treatments) and
patients were followed-up to 12 months after the first treatment. Treatment-related AE were
reported in approximately 6% of patients in the low and high dose groups. AE that were
reported in at least 5% of patients were upper-respiratory tract infection (13% [37/279]), urinary
tract infection (11% [30/279]), pain in extremity (9% [24/279]), fall (8% [23/279]), arthralgia (7%
[19/279]), headache (6% [17/279]), and peripheral oedema (6% [16/279]). Serious AE were
reported in 18% of patients and all were considered by the investigators to be unrelated to the
study medication.

Summary of clinical effectiveness issues

One placebo-controlled study with open-label extension and one comparator-controlled study
provide evidence to support the indication under review. In addition data from open-label and
dose ranging studies are available. Results of the only comparator controlled study showed that
botulinum toxin type A was superior to tizanidine but not placebo for the primary endpoint.
Tizanidine is licensed for the treatment of spasticity associated with multiple sclerosis or with
spinal cord injury or disease. Current Scottish Intercollegiate Guidelines Network (SIGN) and
Royal College of Physicians (RCP) guidelines do not recommend the use of oral agents for the
treatment of focal spasticity. Therefore, as tizanidine is not considered a relevant comparator



according to UK guidance, usual care (physiotherapy, occupational therapy, stretching and
active splinting) may be considered as standard practice and the appropriate comparator.

All studies recruited patients with focal spasticity following a stroke (stroke or traumatic brain
injury in the comparator-controlled study) which is relevant to the population covered by the
licensed indication. The placebo-controlled study required that oral medication was stable for
the previous three months prior to enrolment, however, these, as well as concurrent treatment
strategies such as physiotherapy, were not detailed in the published report. The comparator-
controlled study required that physical/occupational therapy, if used, was maintained unchanged
throughout the study though it was not clear how many patients in each group were receiving
such treatments during the study. Therefore the extent to which concurrent treatments were
used with botulinum toxin type A in the pivotal studies is unknown and limits the generalisability
of the efficacy data to current practice in Scotland.

The controlled studies followed patients who had received a single treatment for 12 weeks in the
placebo-controlled study and 18 weeks in the comparator-controlled study. The open-label
extension to the placebo-controlled study allowed up to three additional treatments at least 12
weeks apart with data available up to 42 weeks. Significant and sustained improvements were
noted at week 6 of each treatment cycle. However, the summary of product characteristics
notes that data on the repeated and long-term treatment are limited.

The pivotal placebo controlled study used DAS, which measures four domains related to patient
disability, as a primary endpoint measure. The use of PTT of DAS allows assessment of an area
of functioning that the patient considers most important to them. Whilst the DAS has shown to
have good intra- and inter-rater reliability the clinical relevance of the changes in the PTT of the
DAS seen in the pivotal study are uncertain..

Botulinum toxin type A injections should be administered by appropriately trained personnel in
hospital specialist centres. This may have implications for service delivery, as well as the patient
as botulinum toxin type A injections would be administered in addition to the patients usual care.
Quality of life data are available from a safety study where health related quality of life was
assessed using the Adapted Sickness Impact Profile (SASIP30). There were significant
improvements in physical and psychosocial dimensions, and the overall score for botulinum
toxin type A treated patients. There were also significant improvements in EQ-5D visual
analogue scale scores from week 30 onwards.

Summary of comparative health economic evidence

The manufacturer presented a cost-utility analysis over a two-year time horizon comparing
botulinum toxin type A plus usual care with usual care alone. Usual care was defined as
physiotherapy and occupational therapy treatments other than casting. The comparator was
reasonable when considering the relevant clinical guidelines, although SMC clinical experts
indicated that there is some off-label use of oral antispasmodic agents for the treatment of focal
spasticity in practice.

A Markov model was used with health states corresponding to the different levels of the
disability assessment scale (DAS). The clinical data relating to changes in the DAS were taken
from patient-level data from the pivotal study and extension phase and were available for the
first 4 treatment cycles of botulinum toxin. These data were extrapolated over the 2-year time



horizon by assuming that response rates for the fifth treatment cycle onwards were an average
of the response rates from the first 4 treatment cycles. Data for the usual care arm were
available up to 12 weeks.

Resource use estimates were taken from an independent health technology assessment report
of a UK-based trial where resource use was collected prospectively from patients receiving
another preparation of botulinum toxin type A. Utility values corresponding to the different levels
of the DAS were estimated using the method from an as yet unpublished study linking the DAS
to EQ-5D scores.

In the base case the manufacturer estimated a cost per quality adjusted life year (QALY) of
£12,376 based on an increased cost of £679 and a QALY gain of 0.055.

The following weaknesses were noted:

e The method used to derive the utility values was from an unpublished study and as a result
the manufacturer was asked to provide additional sensitivity analysis to further test the utility
values. Sensitivity analysis which reduced the utility gain between the health states by 25%
increased the cost per QALY to £17,901. When the utility gain was reduced by 50% the cost
per QALY increased to £26,851.

e (Clinical data underpinning the analysis came from a post hoc analysis of a relatively small
study.

Despite these weaknesses, the economic case has been demonstrated.

Summary of patient and public involvement

A Patient Interest Group Submission was not made.

Additional information: guidelines and protocols

SIGN published; Management of patients with stroke: rehabilitation, prevention and
management of complications, and discharge planning (no. 118) in June 2010. The SIGN
guideline notes the previous SMC "not recommended" advice for Clostridium botulinum toxin
type A in the treatment of post-stroke spasticity.

RCP published; Spasticity in adults: management using botulinum toxin (national guidelines) in
January 2009. The guidelines include botulinum toxin type A or phenol nerve/muscle blockade
as treatment options for multi-focal or focal spasticity. The guidelines note that patients should
be selected for botulinum toxin type A on the basis of:

e focal or multi-focal problems due to spasticity

e adynamic spastic component as opposed to contracture

e clearly identified goals for treatment and anticipated functional gains.



Additional information: comparators

None; botulinum toxin type A should be used in conjunction with usual care regimens which
may include therapy (physiotherapy and occupational therapy), stretching and active splinting.
Some experts consulted by SMC have indicated that oral anti-spasmodic agents are used. The
cost for clostridium botulinum type A toxin-haemagglutinin complex (Dysport®) has been
included for completeness, although it was not recommended for use in NHS Scotland by SMC
in March 2007.

Cost of relevant comparators

Drug Dose Regimen Cost per
treatment (£)

Botulinum toxin type A up to 360 units by intramuscular injection 553

(Botox®) per treatment

Clostridium botulinum 1,000 units by intramuscular injection per 308

type A toxin- treatment

haemagglutinin complex

(Dysport®)

Doses are for general comparison and do not imply therapeutic equivalence. Cost of Botox® from eVadis
on 24 November 2010 and cost of Dysport® from MIMs October 2010.

Additional information: budget impact

The manufacturer estimated a drug budget impact of £328k in year 1 rising to £929k in year 5.

Other data were also assessed but remain commercially confidential.*
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*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the
SMC on guidelines for the release of company data into the public domain during a health
technoloqy appraisal: http://www.scottishmedicines.orqg.uk/

This assessment is based on data submitted by the applicant company up to and including 24
January 2011.

Drug prices are those available at the time the papers were issued to SMC for consideration.
These have been confirmed from the eVadis drug database. SMC is aware that for some
hospital-only products national or local contracts may be in place for comparator products that
can significantly reduce the acquisition cost to Health Boards. These contract prices are
commercial in confidence and cannot be put in the public domain, including via the SMC
Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are
therefore asked to consider contract pricing when reviewing advice on medicines accepted by
SMC.



Advice context:
No part of this advice may be used without the whole of the advice being quoted in full.

This advice represents the view of the Scottish Medicines Consortium and was arrived at after
careful consideration and evaluation of the available evidence. It is provided to inform the
considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in
determining medicines for local use or local formulary inclusion. This advice does not override
the individual responsibility of health professionals to make decisions in the exercise of their
clinical judgement in the circumstances of the individual patient, in consultation with the patient
and/or guardian or carer.



