[bookmark: _GoBack]

 Drug Class Review: Botulinum Toxins
abobotulinumtoxinA (Dysport), incobotulinumtoxinA (Xeomin), onabotulinumtoxinA (Botox) and rimabotulinumB  (Myobloc)
November 2013 
VHA Pharmacy Benefits Management Services, Medical Advisory Panel and VISN Pharmacist Executives

Background

There are seven serologically distinct forms of botulinum toxin, A through G. All seven neurotoxins share a common structure consisting of one heavy chain and one light chain. They all inhibit acetylcholine release at the neuromuscular junction via the enzymatic inactivation of a protein that is required for the docking and fusion process involved in the release of acetylcholine. Each neurotoxin works at a distinct site. Botulinum toxin type A cleaves the protein SNAP-25 and botulinum toxin type B cleaves synaptobrevin, both of these proteins are part of a protein complex necessary for proper docking and fusion.

Three distinct serotype A botulinum toxin products(BTP), abobotulinumtoxinA,  incobotulinumtoxinA, onabotulinumtoxinA,, and one serotype B botulinum toxin product, RIM, have been approved by the U.S. Food and Drug Administration (FDA). Due to the unique manufacturing process used to produce each product, they are chemically, pharmacologically, and potentially clinically distinct. Moreover, units of biological activity are unique to each botulinum toxin product and cannot be compared or converted into units of another product. In addition, there are no universally accepted safe dose conversion ratios. 

Focus of the Review
This drug class review will focus on the botulinum toxin preparations and their use in non-cosmetic indications, both FDA approved indications and off label indications which have evidence to review. Individual studies will be reviewed except in the case of an evidence review or guideline statement for specific indications. Clinical trials against placebo comparators will not be reviewed. The review will also address whether there is evidence to support potential dose equivalence amongst the agents. Evidence of the efficacy and tolerability claims of the agents and how they may affect the VA patient populations will be reviewed.
Specific questions include:
1. Are there differences in efficacy/effectiveness between the agents?
2. Are there differences in the frequency of injections/ duration of clinical effect between the agents?
3. Is there evidence to support choosing a specific botulinum toxin based on the indication?
4. Is there sufficient evidence of dose equivalence among the agents?
5. Are there differences in duration of response between the agents?

Methods
The agents included in this review were abobotulinumtoxinA (ABO), incobotulinumtoxinA (INC), onabotulinumtoxinA (ONA), and RIM (RIM). Computerized databases, including MEDLINE and Pub Med were searched for literature on the safety and efficacy of the botulinum toxins. Additionally, evidence based resources such as Cochrane and DARE were searched for these same criteria. Clinical trials, meta-analysis and pending publications were included in the review. Only articles published in English were considered. 

Literature searches included a time frame from January 2000 to January 2013.



Table 1: Available Botulinum products
	
	abobotulinumtoxinA
	incobotulinumtoxinA
	onabotulinumtoxinA
	rimabotulinumB

	Trade name
	Dysport
	Xeomin
	Botox
	Myobloc

	Approval
	2009
	2010
	1989
	2000

	Strain
	NCTC 2916
	Hall
	Hall
	Bean

	Unit/vial
	300, 500
	50, 100
	100, 200
	2500, 5000,10,000

	Process
	chromatography
	chromatography
	crystallization
	chromatography

	Total protein content (ng/100 units)
	0.87
	0.44
	5
	2.2




Evidence Review
Table 2:  Indications (cosmetic indications are not included in this review)
	
	abobotulinumtoxinA
	incobotulinumtoxinA
	onabotulinumtoxinA
	rimabotulinumB

	Cervical dystonia
	X
	X
	X
	x

	Blepharospasm
	#
	X
	X
	

	Neurogenic detrusor overactivity
	#
	
	X
	

	Chronic migraine prophylaxis
	
	
	X
	

	Urinary incontinence
	#
	
	X
	#

	Hyperhidrosis 
	
	
	X
	

	Sialorrhea
	
	
	
	#

	Upper limb spasticity
	#
	#
	x
	#

	pharyngoesophageal segment spasm
	#
	
	#
	

	achalasia
	
	
	#
	


X is FDA approved indication
# is proven in clinical trials

Cervical Dystonia
All available BTPs have been studied in the treatment of cervical dystonia (CD) in both open-label and controlled studies.  The American Academy of Neurology evidenced base recommendations for the use of botulinum neurotoxin for the treatment of movement disorders published in 2008 utilized seven Class 1(randomized, controlled clinical trial with masked or objective outcome assessment in a representative population) rated clinical trials. This review recognized that BTPs have a longstanding and widespread use in the treatment of cervical dystonia (CD), a condition without effective alternative medical therapies. There are no data to compare BTP with surgical treatment of CD. The recommendation from this group is that BTP injection should be offered as a treatment option to patients with cervical dystonia (Level A, effective for the given indication in the specified population) and that BTP is probably more efficacious and better tolerated in patients with CD than treatment with trihexyphenidyl (Level B). From the available evidence there is no proven superiority for a single BTP. 

Blepharospasm
Available clinical evidence, systematic analysis and meta-analysis support that for patients with blepharospasm, BTP injection is probably effective with minimal side effects. After dosage adjustment, ONA and INC are probably equivalent, and ONA and ABO are possibly equivalent. The evidence review group concluded that BTP injection should be considered as a treatment option for Blepharospasm (Level B, probably effective for the given indication in the specified population).



HEAD-TO-HEAD TRIALS – Cervical Dystonia and Blepharospasm
Comparative data on the efficacy and safety of the available BTP are limited by the scope and size of available studies, by the lack of uniform methodologies and by the lack of a suitable dose conversion between formulations of BTA. Six studies have compared ONA with ABO in cervical dystonia and blepharospasm; utilizing conversion factors that range from 3:1 to 6:1 (ABO: ONA). Five of these studies, employing randomized assignment, were blinded (at least for the patients) and included patients who had previously responded to BTP treatment. Efficacy of these agents was similar in most of the studies, with one study reporting greater efficacy for ABO and one reporting greater efficacy for ONA. Incidence of adverse events (AEs) varied across the studies. This may be related to the conversion ratios utilized in the trial. In a crossover study of patients with cervical dystonia comparing ABO with ONA at conversion factors of 3:1 and 4:1, total AEs were significantly higher with ABO (17.6% of patients experiencing AEs with ONA vs. 33% for ABO at 3:1 and 36% for ABO at 4:1 dose conversion rates). Of note, the incidence of dysphagia was greater with both ABO treatments (15.6% and 17.3% in the 1:3 and 1:4 dose conversion rate groups, respectively) compared with ONA treatment (3%). In a separate single-arm, crossover study comparing responses to ABO with responses to ONA at dose ratios of 4:1 or 5:1 (ABO: ONA) for patients with blepharospasm, hyperhidrosis, or cervical dystonia in which each patient served as his/her own control, 19 of 48 patients experienced at least one AE during ABO treatment, whereas no patients reported AEs during ONA treatment. Moreover, in a double-blind, crossover study of 212 patients with blepharospasm  the overall incidence of AEs, such as ptosis, tearing, blurred vision, double vision, and hematoma, were lower with ONA than with ABO  (17% vs. 24%, respectively; P <0.05). The incidence of ptosis was significantly different between the 2 formulations, with ONA-treated patients reporting a lower rate of occurrence (1.4% for ONA vs. 6.6% for ABO; P < 0.01). A parallel arm study compared ONA with RIM in 139 BTP-responsive patients with CD demonstrated improvement in TWSTRS score at 4 weeks after injection with no significant difference between serotypes. The frequency and severity of dysphagia and dry mouth were significantly greater with RIM (dysphagia: ONA 19% vs. RIM 48%; dry mouth: ONA 41% vs. RIM 80%). In clinical responders, moreover, BTA had a modestly longer duration of benefit (ONA 14 weeks, RIM 12.1 week; P=0.033). 
Two studies comparing ONA with INC for treatment of cervical dystonia or blepharospasm have been published. A 16-week study comparing the efficacy and safety of ONA with those of INC in 463 patients with dystonia demonstrated comparable results for INC and ONA. Similarly, a study comparing INC with ONA at 3 weeks after one-time treatment of patients with blepharospasm demonstrated noninferiority of INC compared with ONA for both primary and secondary efficacy measures and safety variables.

Neurogenic Detrusor Overactivity 
Detrusor overactivity is defined as a urodynamic observation characterized by involuntary detrusor contractions during the filling phase that may be spontaneous or provoked. Detrusor overactivity is subdivided into idiopathic detrusor overactivity (IDO) and neurogenic detrusor overactivity (NDO). The diagnosis of detrusor overactivity is usually made based on urodynamic testing. Detrusor sphincter dysynergia (DSD) is a consequence of a neurological pathology such as spinal injury that disrupts central nervous system regulation of the micturition (urination) reflex resulting in dyscoordination of the detrusor muscles of the bladder and the external urethral sphincter muscles.

There has been a systematic review of the evidence for using BTP in the treatment of neurogenic detrusor overactivity (NDO), idiopathic detrusor overactivity (IDO), painful bladder syndrome (PBS), bladder outflow obstruction (BOO) and detrusor sphincter dyssynergia (DSD). The authors reviewed articles between 1985 and December 2010. The results were compiled into high level and low level data. High level data were randomized, controlled studies or well design quasi-experimental studies. Low kevel data included nonexperimental, correlation or comparative studies. The authors found that ONA has been more widely studied than ABO or the other preparations. There is high level data to support ONA in all five urologic conditions included. ABO has high level data to support use only in NDO. Additionally, the evidence for BTP use in DSD is very limited. The majority of available trials have been open label design with only one randomized, controlled trial.  The changes in post void residual, maximum voiding pressure and maximum urethral pressure were improved in relation to placebo, however no statistical comparisons could be made since only one trial had a comparator group. 
 Over Active Bladder
The International Continence Society defines overactive bladder (OAB) as a “symptom syndrome suggestive of lower urinary tract dysfunction”. The symptoms of OAB are urgency with or without urge incontinence, nocturia all of which are not related to other pathology or infection. In the 2012 guideline from the American Urological Association, it is recommended that clinicians offer intradetrusor ONA as a third-line treatment in the carefully selected patients who have been refractory to first- and second-line overactive bladder (OAB) treatments (first line therapies include bladder training and other behavioral therapies, second line therapies include use of anti-muscarinic agents). The patient must be able and willing to return for frequent post-void residual evaluation and able and willing to perform self-catheterization if necessary. (Evidence Strength: Grade C; observational studies that are inconsistent, have small sample sizes or have other problems that potentially confound interpretation of data)
In a Cochrane review from 2011 the authors found that BTP was superior to placebo. Lower doses of BTP were effective but there may be a longer duration of action with larger doses. Patients who receive repeated doses do not develop tolerance to the effect of BTP.
Chronic Migraine/Episodic Migraine/ Chronic Tension Headache
Jackson et al, conducted a meta-analysis of trials conducted in patients with episodic migraine, chronic migraine and chronic daily headache. The trials included both placebo controlled and active comparator (amitriptyline, prednisone, topirimate and valproate).There were a total of 5313 patients in the placebo controlled trials and 210 in the active comparator trials. Several outcomes were assessed by this analysis. A reduction in the number of headaches per month from 19.5 to 17.2 for chronic migraine and from 17.5 to 15.4 for chronic daily headache was seen with the use of BTP therapy. There was no improvement seen in chronic tension headache or episodic migraine with the use of BTP. In the active comparator trials; BTP was not associated with fewer migraine headaches than amitriptyline, topirimate or valproate however it was associated with fewer chronic tension type headaches than methylprednisolone.  All of the trials showed evidence of a placebo treatment effect. Patients receiving placebo demonstrated a decrease in headache over time frames of 8-39 weeks. 

Spasticity Related to Stroke
Spasticity related to stroke may be a significant functional problem. Plantar flexion spasticity may impede walking. Peripheral neurolysis with phenol injections has been used for many years, but recently BTP injections have been investigated. Kirazli and colleagues compared the effects of phenol block and botulinum toxin in a randomized trial of 20 patients with spastic foot after stroke. The authors reported that both injections were associated with significant improvements, with botulinum toxin superior to  phenol injections after the first month of treatment and equal treatment effects at 2 and 3 months. Possible advantage of the BTP is the relative ease of the procedure (15 to 30 minutes), while phenol injection may take up to 2 hours to target motor nerve for injection. Smith and colleagues investigated the use of BTP in a trial that randomized 21 patients with upper limb spasticity related to stroke or head injury. There was a significant reduction in spasticity in the wrist and fingers in the botulinum group. The effects were transitory and disappeared at 12 weeks.
Spasticity from other Indications
In a guideline from the American Academy of Neurology (AAN) from 2008, the use of BTP products in upper and lower limb spasticity is reviewed. The authors reviewed 14 studies that met qualifications. Their recommendation is “ that BTP should be offered as a treatment option to reduce muscle tone and improve passive function in adults with spasticity (Level A), and should be considered to improve active function (Level B). There is insufficient evidence to recommend an optimum technique for muscle localization at the time of injection (Level U).” Guideline recommendations released from the Royal College of Physicians in 2009 state “Patients should be selected for BTP on the basis of; focal or multifocal problems due to spasticity, a dynamic spastic component as opposed to contracture and clearly identified goals for treatment and anticipated functional gains.”


Hyperhidrosis
In their “Assessment: botulinum neurotoxin in the treatment of autonomic disorders and pain (an evidence-based review)”, a Therapeutics and Technology Assessment Subcommittee of the AAN recommended that BTP should be offered as a treatment option to patients with axillary hyperhidrosis (Level A; Established as effective). Additionally, the panel recommended BTP should be considered as a treatment option for palmar hyperhidrosis and drooling (Level B; Probably effective). 
Dressler et al (2002) reported on a self-controlled study comparing the efficacy of ONA and RIM in persons with bilateral axillary hyperhidrosis. A total of 19 subjects with axillary hyperhidrosis received RIM in one axilla and ONA in the other axilla. The investigators reported that all subjects except 1 reported excellent improvement in hyperhidrosis in both axillae, and that none of the subjects had residual hyperhidrosis on clinical examination. The duration of effect was not statistically significantly different between the agents.

Sialorrhea
Vashishta, et al conducted a meta-analysis on the available evidence for the use of BTP in the treatment of sialorrhea. There were eight studies (three utilizing ONA, ABO and five using RIM) with 181 patients that were included in the analysis. The use of BTP was found to significantly decrease the severity of drooling when compared to placebo using an outcome measure of drooling severity and frequency scales. Advantages over alternate treatments include a more acceptable safety profile than transdermal scopolamine, fewer drug interactions than scopolamine and glycopyrrolate and a safer alternative to systemic anticholinergic therapy. 
Anal Fissure
Chronic anal fissure is a tear in the lower half of the anal canal that is maintained by contraction of the internal anal sphincter, and is treated surgically with an internal sphincterectomy. Since the anal sphincter contraction could be characterized as a dystonia, botulinum toxin represented a logical medical approach. Maria and colleagues reported on a study that randomized 30 patients with chronic anal fissure to receive either 2 injections of 20 units of botulinum toxin, on either side of the fissure, or 2 injections of saline. After 2 months, 11 patients in the treatment group reported healing, compared to only 2 in the control group. The 4 patients who still had fissures after 2 months underwent retreatment with botulinum toxin; 2 of these 4 patients reported healing scars and symptomatic relief. These results are consistent with earlier case series that reported a healing rate of 80%. Additionally, other trials have compared the results of nitroglycerin ointment and botulinum toxin. In these trials at 2 months, 96% of the fissures were healed in the BTP group compared with 60% in the nitroglycerin group. There were no relapses during an average of about 21 months of follow-up. 

Spasmodic Dysphonia
Current recommendations are taken from the clinical practice guideline on hoarseness (dysphonia) issued by the American Academy of Otolaryngology-Head and Neck Surgery Foundation, in 2009. Recommendations are based on randomized controlled trials with minor limitations and preponderance of benefit over harm. Botulinum toxin is beneficial despite the potential need for repeated treatments considering the lack of other effective interventions for spasmodic dysphonia.
Chronic Neck/Back Pain
A Cochrane Database systematic review of BTP for subacute/chronic neck pain failed to find a statistically or clinically different outcome from placebo injections or BTP injections. The authors included randomized and quasi-randomized trials. Nine studies with a total of 503 subjects met the selection criteria. Low quality evidence also did not indicate a difference between BTP injections versus a combination of placebo injections, physical therapy and analgesics. No improvement in disability or quality of life was seen up to six months follow up. A review of botulinum toxin in secondary headaches and cranial neuralgias also failed to provide evidentiary support for this treatment. A cohort of 68 patients diagnosed with medication overuse headache was randomized to receive onabotulinum toxin A or placebo injections. The active treatment group did not experience a significant reduction in headache frequency, but their medication use was reduced. A Cochrane Database review of BTP in treating lower back pain did not find sufficient evidence to reach a conclusion regarding its effectiveness. In conclusion, no new evidence was found that would require modification of the existing medical necessity criteria for the botulinum toxin products.
Tremor
According to a systematic review of the evidence for BTP for essential tremor (Ferreira and Sampaio, 2003), there is evidence of short-term reduction of tremor but no consistent improvement in disability and function. The review noted that BTP injections cause hand weakness, resulting in a "trade off" between benefits and harms. The review concluded that BTP versus placebo found short term improvement of clinical rating scales, but no consistent improvement of motor task performance or functional disability. The AAN concluded that “[t]he effect of BTA on limb tremor in ET [essential tremor] is modest and is associated with dose-dependent hand weakness and may reduce head tremor and voice tremor associated with ET, but data are limited. When used to treat voice tremor, botulinum toxin A may cause breathiness, hoarseness, and swallowing difficulties.” 
The AAN's assessment on the use of botulinum neurotoxin in the treatment of movement disorders (Simpson et al, 2008) stated that botulinum neurotoxin should be considered a treatment option for essential hand tremor in those patients who fail treatment with oral agents. On the other hand, there is insufficient evidence to draw a conclusion on the use of BTP in the treatment of head and voice tremor.
Restless Leg Syndrome
Botulinum toxin has been investigated for use in restless legs syndrome; however, there is insufficient evidence to support its use for this indication. A small randomized controlled trial found no effect of botulinum toxin on restless leg syndrome; however, this study may have been underpowered to detect clinically significant benefits. In a double-blind, placebo-controlled, pilot trial (n = 6), Nahab and colleagues (2008) examined the effects of BTA versus placebo in the treatment of adults with restless legs syndrome (RLS). The primary outcome measure was mean change in IRLS from baseline at 4 weeks post-injection. Secondary outcomes included mean International Restless Legs Syndrome Rating Scale (IRLS) change from baseline at 2 weeks post-injection, mean CGI scores at weeks 2 and 4, and reported AEs. At week 2, placebo-treated patients noted a 5.0 ± 5.1 point improvement on the IRLS versus a 1.0 ± 3.5 point improvement in the botulinum toxin arm (p = 0.06). At week 4, placebo-treated patients maintained only a 2.7 ± 5.9 point improvement from baseline, whereas botulinum toxin-treated patients showed a 5.0 ± 6.0 point improvement (p = 0.24). The CGI showed similar findings for the botulinum toxin arm with scores of 4.3 ± 0.8 at week 2 (p = 0.01) and 3.7 ± 1.4 at week 4 (p = 0.74), compared to placebo-arm scores of 2.8 ± 1.2 at week 2 and 3.8 ± 1.7 at week 4. These researchers compared baseline scores at week 0 and week 12 to assess for any carry-over effect in the botulinum toxin-arm and found no differences (p = 0.55). This study showed no significant improvement in IRLS and CGI at week 4 for botulinum toxin A. A statistically significant benefit was noted on the CGI secondary endpoint for the placebo group at week 2. Adverse events were similar between the groups. The authors stated that any future studies should be powered to account for the significant placebo response while exploring higher doses without unmasking controls.
Achalasia
Pharmacological therapy, BTP injection, pneumatic dilatation (PD), and surgical myotomy are the primary therapeutic modalities for achalasia, for which laparoscopic myotomy is recommended as state-of-the-art therapy. A Cochrane Review from 2006 found that the results of the meta-analysis would suggest that PD is the more effective endoscopic treatment in the long term (greater than six months) for patients with achalasia. The American College of Gastroenterology recommends BTP for patients who are at high surgical risk or refuse pneumatic dilatation and surgical myotomy. The primary disadvantage with BTP for this use is that repeat injections after 6 to 12 months are commonly needed, and the long-term efficacy and safety are not well studied beyond 2 years.
Gastroparesis
Manometric studies of patients with diabetic gastroparesis (DG) show prolonged periods of increased pyloric tone and phasic contractions, a phenomenon termed as “pylorospasm.” Since BTP is a potent inhibitor of neuromuscular transmission this treatment modality has been investigated in the management of gastroparesis.  Several open-label studies in small numbers of patients with DG and idiopathic gastroparesis (IG)  observed mild improvements in gastric emptying and modest in symptoms for several months. Two double-blind, placebo-controlled studies have shown some improvement in gastric emptying, but no improvement in symptoms compared with placebo. Several of the studies noted improvements in symptoms with the placebo group as well. Thus, botulinum toxin injection into the pylorus is not recommended as a treatment for gastroparesis, although there is a need for further study in patients with documented “pylorospasm.”
DOSE RATIOS AND BIOEQUIVALENCE 
The labeled units of individual toxin productsare manufacturer-specific expressions and the dose in units of one product is not interchangeable with that of another product. Efforts have been made to establish dose equivalency ratios of the BTP (Table 3). Jandhyala, et al conducted a meta-analysis on available literature comparing INC and ONA products. Of the eleven clinical trials reviewed the available evidence suggests there is no difference in the relative potency of the two products.  In a review of the evidence regarding ABO and ONA, the authors conclude that a conversion ratio of 3:1 (ABO:ONA) is supported by the literature.



Table 3 Botulinum Toxin Products and Most Commonly Reported Dose Equivalents

	
	Dose equivalent units

	AbobotulinumtoxinA
	2-3

	IncobotulinumtoxinA
	1

	OnabotulinumtoxinA
	1

	Rimabotulinum
	40



Adverse Effects/Toxicity

Common adverse effects include: localized pain, infection, inflammation, tenderness, swelling, erythema, bruising, and/or bleeding at the injection site, and local weakness of the injected muscle(s).Ptosis was the most common side effect seen in clinical studies of botulinum toxin A treatment of blepharospasm. Postmarketing experience has identified the issue of “toxin spread” whereby effects may spread from the area of injection to cause asthenia, generalized muscle weakness, diplopia, ptosis, dysphagia, dysphonia, dysarthria, urinary incontinence, and breathing difficulties. Effects have been reported hours to weeks after injection. The identification of this syndrome and its morbidity/mortality association has led to all the BTP having a “black boxed” warning in their FDA approved product labeling. Serious adverse events and fatal outcomes have been reported in patients who received botulinum toxin injections directly into salivary glands, the oro-lingual-pharyngeal region, esophagus, and stomach. Treatment with botulinum toxins may result in dysphagia and breathing difficulties, especially in patients with pre-existing peripheral motor neuropathic diseases, amyotrophic lateral sclerosis, or neuromuscular junction disorders

It is advised to monitor pulmonary function in patients with compromised respiratory status. Injection of the orbicularis muscle may cause reduced blinking, leading to corneal exposure, persistent epithelial defect, and corneal ulceration. 

Neutralizing antibodies to neurotoxins such as the BTP may develop. Recent studies have shown that less than 1% of people treated with ONA will develop neutralizing antibodies; the rate of immunoresistance in people treated with RIM or ABO is unknown. The rate of immunoresistance is higher in people whose treatment requires the injection of larger muscles, for example, those with cervical dystonia, as opposed to people with blepharospasm or spasmodic dysphonia, which involves injection of very small muscles.
Summary
Currently, there are four BTP available in the United States: abobotulinumtoxinA, incobotulinumtoxinA,
onabotulinumtoxinA, and rimabotulinumtoxinB. The BTP are used for a variety of FDA approved and off label indications. Each BTP is distinct, and a unit of one product is not equivalent to a unit of another. Common adverse effects depend on the clinical indication but include injection site discomfort, focal muscle weakness, fatigue, flu-like symptoms, and dry mouth. Patients should be monitored for symptoms of “toxin spread” which can be a life threatening condition.  Table 4 and Table 5 summarize the available BTP formulations and dosing regimens for common indications.

. 
Table 4 Summary of BTP formulations
	
	Abobotulinumtoxin A

	Incobotulinumtoxin A

	Onabotulinumtoxin A
	Rimabotulinumtoxin B


	Dosage form
	Freeze-dried
powder for
injection
	Freeze-dried
powder for
injection
	vacum-dried
powder for
injection
	Sterile solution
for injection

	Excipients
	HSA, lactose
	HSA, sucrose
	HSA, NaCl
	HSA, NaCl, Na succinate, Sterile water

	Storage
	Refrigerate at 2–8°C
(35.6–46.4°F) before and
after reconstitution;
protect from light
	Unopen vials can be
stored frozen at _20 to
_10°C (_4–14°F),
refrigerated at 2–8°C
(35.6–46.4°F), or at room
temperature at 20–25°C
(68–77°F); reconstituted
product should be
refrigerated at 2–8°C
(35.6–46.4°F)
	Refrigerate at 2–8°C
(35.6–46.4°F) before
and after reconstitution
	Refrigerate at 2–8°C
(35.6–46.4°F)

	Dilution/reconstitution
	Reconstitute 300 unit vial
with 0.6  ml
preservative-free NS; 500
unit vials with 1 ml; use
reconstituted product
within 4 hrs
	Reconstitute with 0.25–8 ml
preservative-free NS; use
reconstituted product within
24 h
	Reconstitute with 1.0-10 ml (dependent on indication)
of preservative-free NS; use
reconstituted product within
24 h
	Reconstitution not required,
but may be further diluted
with NS and used within 4 hrs


HSA- human serum albumin









Table 5 DOSING Regimens for the BTP
	Indication
	Abobotulinumtoxin A

	Incobotulinumtoxin A

	Onabotulinumtoxin A
	Rimabotulinumtoxin B


	Cervical dystonia
	500 units IM divided among affected muscles
	120 units IM divided among affected muscles
	198 units – 300 units IM divided among affected muscles, max 50 units per site
	2,500 units – 5,000 units IM divided among affected muscles

	Upper limb spasticity
	500 units – 1,500 units IM divided among affected muscles
	80 units – 435 units IM divided among affected muscles
	75 units – 360 units IM divided among affected muscles, max 50 units per site 
	1,000 units – 5,000 units IM divided among affected muscles

	Blepharospasm
	40 units – 120 units as divided injections 
	1.25 units – 2.5 units injected into medial and lateral pretarsal orbicularis oculi of the upper lid and lateral pretarsal orbicularis oculi of the lower lid
	1.25 units – 2.5 units injected into medial and lateral pretarsal orbicularis oculi of the upper lid and lateral pretarsal orbicularis oculi of the lower lid
	

	Axillary hyperhidrosis
	200 units intradermally per axilla
	
	50 units intradermally per axilla
	

	Overactive Bladder/Urinary Incontinence
	
	
	100 units divided into 20 intradetrusor injections sparing the trigone
	

	Neurogenic Detrusor Overactivity
	500 units divided into 20 intradetrusor injections sparing the trigone
	
	200 units divided into 30 intradetrusor injections sparing the trigone
	5,000 units divided into 10 intradetrusor injections sparing the trigone

	Chronic migraine prophylaxis
	
	
	155 units IM divided in 31 sites
	

	PES
	200 units injected into the PES musculature
	
	100 units injected into the PES musculature
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