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Understand the differences in the manufacturing, 
formulation, and potency testing amongst Botulinum 
Toxin A products available in Canada 

Discuss the role of Botulinum Toxin A in post stroke 
spasticity 

Identify available spasticity screening tools   

4 



4 

Understanding the Characteristic Differences 
of Botulinum Toxin A Products 

Presenter
Presentation Notes
What are the differences in the manufacturing, formulation, and potency testing amongst Botulinum Toxin A products available in Canada?



The Unique Molecular Structure of 
Botulinum Toxin A 
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Clostridium botulinum is a gram positive, anaerobic, rod-shaped 
bacterium that produces seven serologically distinct neurotoxins (A, B, 

C1, D, E, F, G). 

150 kDa neurotoxin 
protein 

Non-toxic, 
non-hemaglutinin 

(NTNH) 

Hemaglutinin (HA) 

Non-Toxic Accessory Proteins 

Schantz EJ Gasper E (1975) Jpn J Med Sci Biol 28:66-69 

Presenter
Presentation Notes
Clostridium botulinum is a gram positive anaerobic rod shaped bacteria that produces 7 serologically distinct neurotoxins including A, B, C1, D, E, F and GThe commonly sourced toxin that is included in commercial preparations in Canada is the Botulinum Toxin A, however each manufacturing process yields different end products as you will see. In vivo, the toxin is surrounded by non-toxic accessory proteins including non-toxic, non-hemagglutinin and hemagglutinin. These proteins shield the toxin and have been shown to impart resistance to heat stress, pH stress, and the shield antigenic epitopes on the 100 kDa heavy chain of the toxin molecule. The 150 kDa toxin molecule exists at the core of the accessory proteins, consisting of a 100 kDa heavy chain and a 50 kDa light chain, which imparts the biological activity of cleaving snap-25. 



Mechanism of Action: 
Botulinum Toxin A (BoNT) 
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Rowland LP. N Engl J Med 2002; 347(6):382-3. 

Presenter
Presentation Notes
How does botulinum toxin A work?[Slide is animated]BoNTA Allows treatment to be focused on a particular muscle or movement to treat to a specific patient goalInhibits the calcium-dependent release of ACh from the presynaptic vesiclePrevents binding of the vesicle to the cell membrane, inhibiting the release of ACh into the synaptic cleftACh is released via synaptic vesicles that binds to the cell membrane via a complex of proteins (making up the SNARE complex) - one of which is SNAP-25, the target of BoNTA BoNTA light chain is a protease which BoNTA light chain is a protease which, when endocytosed into the cell, is released into the cell and cleaves the SNAP-25 docking proteinThis treatment approach—chemical denervation—is reversible and temporary, and can be titrated according to an individual patient’s needs Schematic of action of BoNT at neuromuscular junction (NMJ)The binding of BoNTA to a receptor on a the membrane of the nerve terminal triggers the internalization into endosomes within the cellThe HC creates a channel in the vesicular membrane,  through which the LC can pass to enter into the neuronal cytosol (translocation)Once in the neuron BoNT is free to bind and cleave it’s SNARE protein targetsLeft side of figure: Blow-up of NMJ�Normal transmitter release/exocytosis – from left-to-right on screenSynaptic vesicle in the proximity of the presynaptic neuronal  membraneAs the snare gets closer to the presynaptic membrane, the SNAREs on the vesicle come into contact with the SNARES anchored in the membrane , eventually forming the SNARE complexFusion of the vesicle with the presynaptic neuronal membrane, mediated by the SNARE complex, results in release of neurotransmitterRight side of figure: Blow-up of NMJ�BoNT entry into presynaptic neuron via endocytosis, translocation of LC from vesicle to neuronal cytosol, catalysis of SNARE proteins – from left-to-right on screenBoNT binding to vesicular ligandUptake of BoNT into vesicle via endocytosisEndocytosis of vesicleTranslocation of LC to cellular cytosolCleaving of SNARE proteinsNo release of neurotransmitterReference Rowland LP. N Engl J Med. 2002; 347(6):382-3



There Are Significant Differences Between 
Toxin Manufacturing Processes, Which Leads to 

Distinctly Different End Products: 
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Fermentation 
and isolation 

Purification 

Formulation 

Finishing 

Hall 

Botox 
onabotulinumtoxin A 

Dysport 
abobotulinumtoxinA 

• Albumin 
• NaCl 

• Albumin 
• Lactose 

C. botulinum 

Hall 

Ethanol precipitation  
and crystallization2 Ion exchange3 

~900 kD 

C. botulinum 

Xeomin 
incobotulinumtoxinA 

• Albumin 
• Sucrose 

Hall 

Ion exchange and  
pH change4 

150 kD 

C. botulinum 

<500 kD* 

1. Schellekens H. Nephrol Dial Transplant 2005;20[Suppl 4]: iv31–iv36. 2. Schantz and Johnson. Microbiol Rev. 1992;56(1): 80‐99; 3. Hambleton. J Neurol. 
1992;239:16‐20; 4. Canadian Intellectual Property Office patent #CA 2376193; Botox (onabotulinumtoxinA), Xeomin (incobotulinumtoxinA, Dysport 
(abobotulinumtoxinA); *Web FDA Dysport chemistry  review. Exact weights and composition have not be reported by the manufacturer  

“The Product Is the Process”1 

Presenter
Presentation Notes
Differences in production of botulinum toxin type AAll botulinum toxin type A formulations are derived from specific strains of Clostridium botulinumThe bacterial culture is fermented until it reaches its maximum growth when it is inactivated. The toxin is then isolated and purifiedThe differences in formulations of botulinum toxin type A result from key differences in the purification and finishing processBOTOX® preparation6Purification with the Schantz crystallisation methodResults in formation of homogenous complex of ~900 kDa, which contains neurotoxin and accessory proteins with human albumin and sodium chloride as excipientsDYSPORT® preparation1,3,7Purification with column chromatographyResults in formation of heterogeneous complex of ~400 kDa, which contains neurotoxin and accessory proteins with human albumin and lactose as excipientsXEOMIN® preparation2,4,5Purification with chromatography Results in homogenous product of ~150 kDa. All accessory proteins completely removed during purification, leaving ‘naked’ neurotoxin with human albumin and sucrose as excipientsReferences Ipsen announces the launch of DYSPORT ® (abobotulinumtoxin A) in the United States for the treatment of cervical dystonia. Medical News Today (2009). Available from www.medicalnewstoday.com/releases/169168.php. Last accessed June 2014XEOMIN® Product Summary. The Consulting Room (2012). Available from www.consultingroom.com/treatments/xeomin. Last accessed September 2014FDA Drug Approval Package – DYSPORT® (abobotulinumtoxinA) Injection Company: Ipsen Biopharm Limited Application No.: 125274. Approval Date: 4/29/2009 . Available from http://www.accessdata.fda.gov/drugsatfda_docs/nda/2009/125274s000_ChemR.pdf. Last accessed June 2014XEOMIN. Prescribing Information (US). Merz Pharmaceuticals (2011)Summary of Product Characteristics. XEOMIN 100 U. Merz Pharma UK Ltd. Available from www.medicines.org.uk. Last accessed June 2014Summary of Product Characteristics. BOTOX 100 U. Allergan Ltd. Available from www.medicines.org.uk. Last accessed June 2014Summary of Product Characteristics. DYSPORT 500 U. Ipsen Ltd. Available from www.medicines.org.uk. Last accessed June 2014



Product Ingredients 
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BOTOX Xeomin Dysport 
OnabotulinumtoxinA IncobotulinumtoxinA AbobotulinumtoxinA 

HSA: 500 µg (100U) 
NaCl: 0.9 mg 

HSA: 1000 µg (100 U) 
Sucrose: 4.7 mg 

HSA: 125 µg (300 U) 
Lactose: 2.5 mg 

Botox® Product Monograph, Allergan, Inc., Markham, ON 2014, Xeomin® Product Monograph. Merz Pharma Canada Ltd. Burlington, ON 2015 Dysport® Product 
Monograph, Ipsen Biopharm Limited. Mississauga ON. June 2016 *Exact quantities of excipients described  in Dysport® American PI (July 2015 US Prescribing 
Information) HSA:  Human Serum Albumin; Botox (onabotulinumtoxinA), Xeomin (incobotulinumtoxinA, Dysport (abobotulinumtoxinA) 

Presenter
Presentation Notes
Differences in formulations exist between the three toxins with Dysport containing lactose.  Product monograph cautions patients not to use if allergic to cow’s milk protein.In pharmacy, experience is often that you need to invert the vials when there is a larger precipitate at the bottom, as the ingredients can easily adhere to the sides of the vial or become lodged in the rubber stopper. 



How Do the Botulinum Toxin A Products 
Differ? 
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New Labelling Information for All Botulinum Toxin Products: Botox/Botox Cosmetic, Dysport, Xeomin/Xeomin Cosmetic and Myobolic.Jan 2013. 
http://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2013/16787a-eng.php?_ga=1.42483045.1158135760.1472153358;  
Botox (onabotulinumtoxinA), Xeomin (incobotulinumtoxinA, Dysport (abobotulinumtoxinA) 

BOTOX®1 XEOMIN®2 DYSPORT™3 

Non-Proprietary 
Name onabotulinumtoxinA incobotulinumtoxinA abobotulinumtoxinA 

Health Canada and other regulatory agencies deemed the products 
not interchangeable, and required unique chemical names 

Presenter
Presentation Notes
Notes: An announcement was made to consumers and HCPs indicating that botulinum toxin products are produced by different manufacturing processes, are obtained by different techniques and are derived from different clostridium strains. As a result of each of these differences, these products cannot be interchanged as these changes can cause unexpected side effects. Different generic names required  http://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2013/16787a-eng.php?_ga=1.42483045.1158135760.1472153358 



Different Measures of Potency Between 
Botulinum Toxin A Products 
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BOTOX1 XEOMIN2 DYSPORT3 

Non-Proprietary 
Name onabotulinumtoxinA incobotulinumtoxinA abobotulinumtoxinA 

1 Botox unit 
defined per Allergan 

potency assay 

1 Xeomin unit 
defined per Mertz 

potency assay 

1 Dysport unit 
defined per Ipsen 

assay 
Health Canada and other regulatory agencies deemed the products 

not interchangeable, and required unique chemical names 
All product monographs carry a warning regarding non-interchangeability of units 

BOTOX® Product Monograph, Allergan, Inc., Markham, ON 2014; Xeomin® Product Monograph. Merz Pharma Canada Ltd. Burlington, ON 2015; Dysport® 
Product Monograph, Ipsen Biopharm Limited. Mississauga ON. June 2016; Botox (onabotulinumtoxinA), Xeomin (incobotulinumtoxinA, Dysport 
(abobotulinumtoxinA) 
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Presenter
Presentation Notes
How to botulinum toxins differ?  Due to clear differences between commercial BoNT products, imparted through the manufacturing and formulation process, regulatory agencies world-wide have mandated specific language in product labeling stating that units of biologic activity are not interchangeable nor simply converted between productsWhat this means:  100 U of one product does not equal 100 U of another in terms of active protein contentUnits cannot be used interchangeably between formulations, e.g., one unit of BOTOX® is not equal to one unit of DYSPORT® or one unit of XEOMIN® .  A unit of one toxin is a measure of potency which relates only to that brand of manufactured product.  



Botulinum Toxin A Product Indications 
Differ 
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Indications Botox Xeomin Dysport 

Blepharospasm   X 

Cervical dystonia     
Chronic Migraine  X X 

Paediatric Cerebral Palsy patients ≥2 years old  X X 
Focal spasticity, including Upper Limb Associated 
with Stroke    
Urinary incontinence in adults with neurogenic detrusor 
overactivity resulting from neurogenic bladder due to stable sub-
cervical spinal cord injury, or multiple sclerosis. 

 X X 

Idiopathic overactive bladder with symptoms of urinary 
incontinence, urgency and frequency in adult patients who have 
an inadequate response to, or are intolerant of, anticholinergic 
medication 

 X X 

Botox® Product Monograph, Allergan, Inc., Markham, ON 2014 
Xeomin® Product Monograph. Merz Pharma Canada Ltd. Burlington, ON 2015 
Dysport® Product Monograph, Ipsen Biopharm Limited. Mississauga ON. June 2016 
Botox (onabotulinumtoxinA), Xeomin (incobotulinumtoxinA, Dysport (abobotulinumtoxinA) 

Presenter
Presentation Notes
The approved Health Canada indications differ by toxin.Note:  doses differ by toxin used, indication, injection site.
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Understanding the Role of Botulinum Toxin A 
in Post Stroke Spasticity 

Presenter
Presentation Notes
So what is the role of botulinum toxins in improving outcomes in post-stroke spasticity and how does this therapy fit into the overall approach to treatment?
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Stroke… 
• Is the leading cause of adult disability in Canada 
• Is the third leading cause of death in Canada 
• ~ 426,000 Canadians are living with the effects of stroke 
• Costs the Canadian economy more than $3.6 billion / year 

 
 

Epidemiology of Stroke 

http://ontariostrokenetwork.ca/information-about-stroke/stroke-stats-and-facts/ 

Over 50,000 new strokes annually in Canada… 
that is one stroke every 10 minutes 

Presenter
Presentation Notes
Stroke is the leading cause of adult disability and the third leading cause of death in Canada.Annually, approximately 14,000 Canadians die from stroke.About 426,000 Canadians are living with the effects of stroke.Each year, 3 million hospital days are spent by Canadians because of stroke and stroke costs the Canadian economy more the $3.6 billion in physician services, hospital costs, lost wages and decreased productivity.There are over 50,000 strokes annually in Canada; about 1 every 10 minutes.Source:  http://ontariostrokenetwork.ca/information-about-stroke/stroke-stats-and-facts/



What Happens After a Stroke? 
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1. National Institute of Neurological Disorders and Stroke: Stroke Rehabilitation Information. Accessed Nov 28 2013  
2. Kelly-Hayes et al. Stroke 1998: 29; 1274-1280 

50% of Patients Have Moderate to Severe  
Impairments Post-stroke1 

Death, 
15% 

Complete 
Recovery, 

10% 

Minor 
Impairment, 

25% 

Moderate 
to Severe 

Impairment, 
40% 

Severe 
(LTC), 
10% 

Impairment:  
a functional and/ 
or physical deficit 
caused by stroke  
affecting ≥1 
neurological 
domains2 

Presenter
Presentation Notes
Although stroke is associated with mortality, many patients survive but with some sort of impairment.Fifty percent of patients have moderate to severe impairments after a stroke, whether functional or physical, affecting one or more neurological domains.LTC – Long-Term Care. These statistics are taken from the U.S National Stroke Association.For stroke severity, impairment is classified as being either Level A: minimal or no neurological deficit due to stroke in any domainLevel B:  mild/moderate deficit due to stroke in > 1 domain(s)Level C:  severe deficit due to stroke in > 1 domain(s) Neurological domains:  motor, sensory, vision, affect, cognition, language.Source:  Kelly-Hayes, Stroke 1998;29:1274-80:  http://stroke.ahajournals.org/content/29/6/1274
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• Weakness is one of the most common impairments in chronic 
post-stroke and a major factor in limiting motor performance1 

• In the first year following stroke: 
‒ Nearly 50% of stroke patients decline in mobility function2 

‒ Over 65% experience hemiparetic motor dysfunction1 

• Muscle strengthening and exercise is crucial in addition to 
pharmacotherapy to:  
‒ Promote functional improvement in strength/timing of muscle 

activation and cardiorespiratory fitness1,3 

‒ Prevent additional long-term disability such as chronic post-stroke 
spasticity1 

Motor Impairment in Chronic Post-stroke 

1. Pak S & Patten Top Stroke Rehab 2008: 15; 177-199. 177C  
2. Ivey et al. J Amer Soc Exp Neurother 2006;3:439-450  3.Gordon et al. Stroke 2004;35:1230-1240  

Presenter
Presentation Notes
It is important to note that aging with a stroke also contributes to weakness and decline in mobility in addition to post-stroke motor impairments.Muscle strengthening and exercise are needed in addition to pharmacotherapy to improving strength and timing of muscle activation and prevent long-term disability, such as post-stroke spasticity.
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Defined as: 
• Velocity-dependent increase in muscle tone 
• Exaggerated tendon jerks 
• At times can be painful, interfere with functional recovery and 

slow rehabilitation efforts 

But…  
• Modifications to the definition occurred by experts, since 

tendency to classify all stiffness as spasticity 

What Is Post Stroke Spasticity? 

Wissel JW, et al.  Neurology 2013;80 (Suppl 2): S13-S19; Zorowitz R, et al.  Am J Phys Med Rehabili 2016, www.ajpmr.com;  
Herbert D et al.  Int J Stroke 2016 www.sagepub.com 

Presenter
Presentation Notes
The focus of this presentation is on the post-stroke spasticity, which is one aspect of long-term disability post-stroke.How is post-stroke spasticity defined?  “A motor disorder characterized by a velocity-dependent increase in tonic stretch reflex (muscle tone) with exaggerated tendon jerks, resulting from hyperexcitability of the stretch reflex as one component of the upper motor neuron syndrome (UMNS).  JW. Lance (in the1980s)Source: Wissel J et al.  Toward an epidemiology of post stroke spasticity. Neurology 2013;80 (Suppl 2):S13-S19.But . . .due to the tendency to classify all stiffness as spasticity, the definition has undergone modifications by various experts.  However, the modifications have not been fully accepted as “spasticity”, nor differentiated it from rigidity or dystonia (other forms of muscle overactivity).Source: Zorowitz RD, et al.  Am J Phys Med Rehabil 2016 www.sagepub.com
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• Upwards of 40% of stroke survivors may develop spasticity1-3 

• Spasticity in stroke survivors may lead to reductions in4: 
‒ Ability to perform activities of daily living 
‒ Health-related quality of life (HRQoL) 

Chronic Spasticity in Stroke Survivors 

1. Sommerfeld et al. Stroke 2004; 35: 134-139 2. Wissel et al. J Neurol 2010: 257; 1067-1072 
3. Urban et al. Stroke 2010: 41; 2016-2020 4. Zorowitz et al. Neurology 2013; 80 (S2): S99-S106 

Treatments that reduce spasticity and disability will likely 
increase functioning and improve HRQoL in stroke survivors4 

Presenter
Presentation Notes
In terms of impact, as many as 40% of stroke survivors may develop spasticity, which in turn may lead to reduced ability to perform activities of daily living and reduced health related quality of life.
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• Post-stroke spasticity is a chronic problem and needs to be 
monitored over time1 

Post-stroke Spasticity Symptoms Can 
Worsen When Left Untreated 

1. Sunnergan et al. Neurology 2013; 80(S2): S36-S44 2. Wissel J et al. J Neurol 2010;257:1067-1072  
3. Kwah et al. J Physiother 2012; 58: 41-47 

52% of post-stroke patients  
develop contracture within  

6 months in at least 1 joint (N=165)3 

Stroke 1-2 
weeks 

3 
months 

6 
months 

 12 
months 

18 
months 

27% of post-stroke patients have 
signs of spasticity within 6 weeks2 

Presenter
Presentation Notes
Symptoms can be mild at first but will continue to worsen when left untreated.1,2 One study showed 27% of post-stroke patients have spasticity signs within 6 weeks.1Thus, careful evaluation and follow-up visits are critical in determining the temporal progression and impact of spasticity.1,3“Spasticity and the dominance of synergy patterns can interfere with a patient’s attempts at active movement…Patients who sustain neurologic injuries often lose the ability to perceive sensory feedback associated with normal movement. Abnormal movement patterns develop in response to the abnormal sensory feedback that patients with stroke experience. Thus, abnormal movement patterns are reinforced each time the patient moves.” Reference: Suzanne Martin and Mary Kessler. Neurologic Interventions of Physical Therapy 2nd Edition 2000. Elsevier Page 341. This abnormal movement may also reinforce spastic movement.Source:Wissel J, Schelosky LD, Scott J, Christe W, Faiss JH, Mueller J. Early development of spasticity following stroke: a prospective, observational trial. J Neurol. 2010;257:1067-1072.Welmer AK, Widén Holmqvist L, Sommerfeld DK. Location and severity of spasticity in the first 1-2 weeks and at 3 and 18 months after stroke. Eur J Neurol. 2010;17:720-725.Yelnik AP, Simon O, Parratte B, Gracies JM. How to clinically assess and treat muscle overactivity in spastic paresis. J Rehabil Med. 2010;42:801-807.
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When creating a treatment plan, discuss goals with patients and 
caregivers. It is important to make sure everyone is on the same page 
in terms of expectations. 

Spasticity Treatment Goals 

1. Gormley et al. Muscle Nerve 1997;6: S14-20 2. Barnes M.P. Gerontology 2001; 47: 295-299 

Technical 
objectives 

• Increase range of motion 
• Reduce muscle tone 
• Reduce muscle spasms 

Functional 
objectives 

• Improve activities of daily living (e.g. dressing, hygiene) 
• Reduce pain 
• Enhance ease of care 
• Improve limb position 
• Improve walking and other movements 

Preventive 
objectives 

• Prevent immobility 
• Prevent pressure sores 
• Delay or prevent surgery 

Major classes of treatment goals and examples1,2 

Presenter
Presentation Notes
Identification of treatment goals is the first step in devising a treatment program for spasticity. It’s important to talk with patients and caregivers since goals may differ―for example, if patient has a flexed wrist, the physician may prioritize range of motion in the joint, whereas patient may be most concerned with how abnormal the positioning of your wrist appears during social events. Alternatively, physician’s goal may be to open patient’s hand to enable hygiene, whereas patient goal may be to play the piano again. This is why there are different classes of treatment objectives. Functional goals of treatment may include improving activities of daily living, reducing pain, enhancing ease of care, and improving limb position, walking, and other movements. Other functional goals may be decreasing the frequency of spasm, and improving or enabling orthotic fit.1 Technical goals may include increased range of motion, reduced muscle tone, and improved joint position.1 Prevention of secondary complications such as immobility, skin breakdown and pressure sores may also be important goals of treatment.17Source:1. Gormley ME Jr, O’Brien CF, Yablon SA. A clinical overview of treatment decisions in the management of spasticity. Muscle Nerve. 1997;20(suppl 6):14S-20S.2. Barnes MP. Spasticity: a rehabilitation challenge in the elderly. Gerontology. 2001;47(6):295-299.



Botulinum Toxin A:  can be used to increase range of motion 
and decrease pain for focal and/or symptomatically distressing 
spasticity 

Oral medications:  Can be prescribed for disabling spasticity: 
Tizanidine: Can be used for more generalized disabling 
spasticity 
Baclofen: Can be used as a lower cost option, but not studied in 
this population 
Benzodiazepines: Avoid due to sedating side effects, which may 
impair recovery 

What Is the Place of the Toxins in 
Canadian Clinical Practice Guidelines? 
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Herbert D et al. Canadian stroke best practice recommendations: stroke rehabilitation practice guidelines, update 2015.  
Int J Stroke 2016; 0(0): 1- 26, wso.sagepub.com 

Upper Limb Spasticity 

Presenter
Presentation Notes
Canadian Guidelines place botulinum toxin favourably in Upper and Lower limb spasticity, with greater weight of evidence on upper limb spasticity.  Note: the guidelines do not refer to one specific toxin product. Head-to-head randomized controlled trials comparing the three toxin products do not exist.Section 5.2 of the Guidelines:  Range of Motion and Spasticity in the Shoulder, Arm and Hand, and 5.3 Management of Shoulder Pain and CRPS following stroke.Upper limb spasticity: Botulinum Toxin A well studied.Per the guidelines:“Chemodenervation using botulinum toxin can be used to increase range of motion and decrease pain for patients with focal and/or symptomatically distressing spasticity (Evidence Levels: Early-Level C; Late-Level A).Oral medications can be prescribed for the treatment of disabling spasticity:a. Tizanidine can be used to treat more generalized, disabling spasticity. (Evidence Levels: Early-Level C; Late-Level B).b. Baclofen can be used as a lower cost alternative but has not been studied in this population (Evidence Levels: Early-Level C; Late-Level C). Note: Baclofen initial dosing should be low and titrated upwards slowly as tolerated by patients.c. Benzodiazepines should be avoided due to sedating side effects, which may impair recovery (Evidence Level: Early-Level C; Late-Level C).”Source:  Herbert D, et al.  Canadian stroke best practice recommendations: Stroke rehabilitation practice guidelines, update 2015.  Int J Stroke 2016; 0(0):  1-26, wso.sagepub.com



Botulinum Toxin A: can be used to reduce spasticity, increase range 
of motion and improve gait for focal and/or symptomatically 
distressing spasticity 

Oral medications:  Can be prescribed for disabling spasticity: 
Tizanidine: Can be used for more generalized disabling spasticity 
Baclofen: Can be used as a lower cost option to treat more 
generalized disability spasticity 
Benzodiazepines: Avoid due to sedating side effects, which may 
impair recovery  
Intrathecal Baclofen: For specific cases of severe, intractable and 
disabling / painful spasticity 
 

What Is the Place of the Toxins in 
Canadian Clinical Practice Guidelines? 
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Herbert D et al. Canadian stroke best practice recommendations: stroke rehabilitation practice guidelines, update 2015.  
Int J Stroke 2016; 0(0): 1- 26, wso.sagepub.com 

Lower Limb Spasticity 

Presenter
Presentation Notes
Canadian Guidelines place botulinum toxin favourably in Upper and Lower limb spasticity, with greater weight of evidence on upper limb spasticity.  Note: the guidelines do not refer to one specific toxin product. Head-to-head randomized controlled trials comparing the three toxin products do not exist.Section 6.2 Lower Limb Spasticity Following StrokeLower limb spasticity:  Botulinum toxin A less well studiedSignificant increased gait speedSignificant improved spasticity on modified Ashworth Scale vs ultrasound or transcutaneous electrical stimulationPer the guidelines:“Chemodenervation using botulinum toxin can be used to reduce spasticity, increase range of motion, and improve gait, for patients with focal and/or symptomatically distressing spasticity (Evidence Level: Early-Level C; Late-Level A).iOral medications can be prescribed for the treatment of disabling spasticity:i. Tizanidine can be used to treat more generalized, disabling spasticity. (Evidence Levels: Early-Level C; Late-Level B).ii. Baclofen can be used as a lower cost alternative to treat more generalized disabling spasticity (Evidence Levels: Early-Level C; Late-Level C).iii. Benzodiazepines should be avoided due to sedating side effects, which may impair recovery (Evidence Level: Early-Level C; Late-Level C).v. The presence of spasticity should not limit the use of strength training in the leg (Evidence Level: Early-Level C; Late-Level C).vi. Intrathecal Baclofen should be considered for specific cases of severe, intractable and disabling/painful spasticity (Evidence Level: Late-Level B)Source:  Herbert D, et al.  Canadian stroke best practice recommendations: Stroke rehabilitation practice guidelines, update 2015.  Int J Stroke 2016; 0(0):  1-26, wso.sagepub.com



How Does CADTH Position the 
Evidence on Toxins? 
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CADTH examined the clinical effectiveness and the clinical guidelines of botulinum toxin for spasticity in adults. Source:  Rapid Response Report: 
Summary of Abstract on Botulinum Toxin for Spasticity: Clinical Effectiveness and Guidelines; The Canadian Agency for Drugs and Technologies in 
Health (CADTH), April 7, 2016; RCT = Randomized Controlled Clinical Trial 

8 systematic reviews (SRs) 

Plus 5 SRs with meta- 
analysis 

15 RCTs 

3 stroke guidelines 

Pain, interfering with physical 
function 

Maintenance of hand hygiene 

To improve gait 

To improve range of motion 

Guidelines 
Recommend Use In: Evidence From: 

Presenter
Presentation Notes
Most of the systematic reviews (with or without meta-analysis) and RCTs provided evidence of efficacy and safety with botulinum toxin (types A, B or  unspecified) for either upper limb spasticity, lower limb or both.  There were a few studies that did not observe benefits or observed weak benefits; however, these studies observed improvements in some other movements upon treatment.Stroke Guidelines examined in CADTH’s Rapid Response Report included:Health Quality Ontario and the Ministry of Health and Long-Term careHeart and Stroke FoundationRoyal College of Physicians Intercollegiate Stroke Working PartyHealth Quality Ontario and the Ministry of Health and Long-Term Care recommends the use of Clostridium botulinum toxin to:relieve spasticity when is causes pain or interferes with physical functioning or the maintenance of hand hygieneb) treat hemiplegic shoulder pain thought to occur due to spasticity (by injecting into the subscapularis and pectoralis muscles), relieve pain related to both spasticity and inflammation or injury in a subset of patients experiencing both (and as dual therapy with steroidal injections), and treat focal spasticity and/or symptomatically distressing spasticity of the lower extremities in order to decrease pain, to improve gait, and to increase the patient’s range of motion (specifically relates to botulinum toxin A).Source:  CADTH Rapid Response Report:  Botulinum Toxin for Spasticity: Clinical Effectiveness and Guidelines, April 7, 2016;https://www.cadth.ca/sites/default/files/pdf/htis/apr-2016/RB0976%20Botulinum%20Toxin%20for%20Spasticity%20Final.pdf
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Tools for Post Stroke Spasticity Screening  

Presenter
Presentation Notes
So what is the role of botulinum toxins in improving outcomes in post-stroke spasticity and how does this therapy fit into the overall approach to treatment?



Global Stroke Assessment 

24 

Presenter
Presentation Notes
Although the focus in the hospital is the early/acute post-stroke phase, the risk of spasticity should be monitored for, at routine periods, post-stroke.Pharmacists see patients more often than many other care providers and can assess patients, at various stages of recovery, using the Post-Stroke Checklist.  This can be done in hospital, prior to discharge, in long-term care, or in community pharmacy.  Recommended to use Global Stroke Assessment every 6 months to detect and treat complications.Source:  http://www.strokebestpractices.ca/wp-content/uploads/2014/06/HSF%20Post%20Stroke%20Checklist_WEB.pdf
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Presenter
Presentation Notes
Therefore, a screening tool was developed to identify patients with spasticity in need of treatment; a tool that is clinically useful to capture patient-reported signs and symptoms for health professionals to use.Source:  Zorowitz RD et al.  A screening tool to identify spasticity in need of treatment.  Am J Phys Med Rehabil 2016; www.ajpmr.com
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FIGURE 1. Spasticity screening tool items: final version. 

Zorowitz RD, et al.  Am J Phys Med Rehabili 2016, www.ajpmr.com 

Presenter
Presentation Notes
The tool is shown on this slide.Source:  Zorowitz RD et al.  A screening tool to identify spasticity in need of treatment.  Am J Phys Med Rehabil 2016; www.ajpmr.com
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Questions? 
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