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Table e-1: Evidence-based conclusions for the efficacy of various BoNT preparations, by indication 

Indication Level Ad 

effective 

Level Be 

probably effective 

Level Cf 

possibly effective 

Level Ug 

insufficient evidence 

Level Ah 

ineffective 

Level Bi ineffective 

Blepharospasm  onabotulinumtoxinA  

incobotulinumtoxinA 

abobotulinumtoxin

A 

rimabotulinumtoxinB   

Cervical dystonia abobotulinumtoxinA 

rimabotulinumtoxinB 

onabotulinumtoxinA 

incobotulinumtoxinA 

    

Upper-limb 

spasticitya 

abobotulinumtoxinA 

incobotulinumtoxinA 

onabotulinumtoxinAb 

rimabotulinumtoxinB 

 

    

Lower-limb 

spasticity 

onabotulinumtoxinA 

abobotulinumtoxinA 

  incobotulinumtoxinA  

rimabotulinumtoxinB 

  

Chronic migraine onabotulinumtoxinAc      

Episodic migraine     onabotulinumtoxinA  

Tension-type 

headache 

     onabotulinumtoxinA 

Abbreviation: BoNT = botulinum neurotoxin.  

aEvidence demonstrates efficacy in reducing spasticity but is inadequate to determine improvement in active function associated with limb spasticity 

bProbably superior to tizanidine and exercise alone for reducing spasticity 
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cEstablished as effective for decreasing the number and severity of headaches; probably effective in improvement of health-related quality of life 

dLevel A recommendation for effectiveness signifies intervention should be offered 

eLevel B recommendation for effectiveness signifies intervention should be considered 

fLevel C recommendation for effectiveness signifies intervention may be considered 

gLevel U recommendation signifies insufficient evidence to support or refute effectiveness of intervention 

hLevel A recommendation for ineffectiveness signifies intervention should not be offered 

iLevel B recommendation for ineffectiveness signifies intervention should not be considered 
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Table e-2: BoNT for blepharospasm  

First author, 

year 

 

Class 

 

Design Cohort 

size 

Treatment 

(serotype/brand, 

dose) 

Follow-up Outcome 

measures 

 

Dropouts 

(no. 

subjects) 

AEs Results/Effect size Comments 

 

Girlanda, 

1996e64 

II Compare the 2 

eyes of the 

same patient 

with saline 

control 

6 onaA  

20 U/eye 

 

1 mo Subjective scale 

in blinded 

video rating  

 

None Not available Reduction in 

blepharospasm 

Small cohort 

Jankovic, 

1987e65 

II Blinded, 

prospective, 

crossover 

design 

11 onaA   

25 U/eye, if 

ineffective then 50 

U/eye 

3 mo 1 - Fahn scale 

and patient 

subjective scale 

 

None Blurred vision, 

tearing, ptosis, 

ecchymosis 

Improvement on both 

scales 

Small cohort 

Nussgens, 

1997e66 

II DB, 

prospective, 

crossover 

design; 

comparison of 

Botox and 

Dysport 

212  onaA  

ave 44 U 

 

aboA  

ave 182 U 

5 mo 

 

Duration of 

effect 

Not 

available 

Botox: 17% 

Dysport: 24% 

 

Ptosis (less with 

Botox), tearing, 

blurred vision, 

diplopia, 

hematoma, 

foreign body 

sensation  

Similar for both 

formulations (about 8 

weeks) 

Similar efficacy of 

the 2 formulations 

at 4:1 ratio 

Roggenkamper, 

2006e67 

I DB, 

randomized, 

prospective, 

parallel design; 

comparison of 

Botox and 

Xeomin 

300 onaA  

ave 40.8 U 

 

incoA 

ave 39.6 U 

4 mo 1) adjusted 

mean change in 

the JRS at 3 wk 

 

2) adjusted 

mean change in 

the JRS at 16 

wk; changes 

from baseline 

in the mean 

total score 

of the BDI at 3 

and 16 wk, 

duration of 

effect 

44 All AE similar. 

The most 

common 

adverse event 

was ptosis, 

6.08% for 

Xeomin and 

4.52% for 

Botox 

Efficacy similar for both 

formulations on primary 

and all secondary 

endpoints. Mean 

duration of benefit: 110 

days in both groups. 

Similar efficacy of 

the 2 formulations 

at 1:1 ratio 
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*Truong, 

2008e7 

II DB, 

randomized, 

parallel group, 

PC 

123 aboA 

40 U, 80 U, or 120 

U 

16 wk † %age of 

difference in 

BDS 

35 Most common 

AEs ptosis, 

blurred vision, 

more likely at 

higher doses 

Disability improved in 

dose-related manner 

(median difference in  

BDS score at wk 4: 40 

U: -2.0 (95% CI -3.0, -

1.0), 80 U: -3.0 (95% CI 

-4.0, -2.0), 120 U: -3.0 

(95% CI -4.0, -1.0); p < 

0.001 (for each dose) 

High number of 

withdrawals. Only 

35% of those in 

PBO group 

completed the study 

*Wabbels, 

2011e9 

 

I DB, 

randomized, 

prospective, 

parallel design; 

comparison of 

onaA and 

incoA 

 

65 onaA and incoA 

2045 U/eye 

14 wk †Change in BDI 

at wk 4, wk 8 

††Change in the 

JRS 

††Change in 

patient global 

assessment wk 4 

2 Similar rate of 

AEs; the most 

common AEs 

were periorbital 

hematoma and 

headache in 

both cohorts  

Efficacy similar for both 

formulations on primary 

and secondary outcome 

measures. Primary 

measure difference was 

2.0, p = 0.148. Similar 

duration of benefit at a 

mean of 13 wk 

Similar efficacy of 

the 2 formulations 

at 1:1 ratio 

*Jankovic, 

2011e5 

 

I DB, 

randomized, 

prospective, 

parallel design; 

randomized 2:1 

to incoA vs 

PBO 

109 incoA up to 50 

U/eye 

20 wk †JRS score at 

wk 6 

††JRS score at 

wk 3 and end of 

study  

††Time for 

need for new 

injection on 

basis of JRS 

score >2, up to 

20 wk  

†† BDI at wk 3, 

wk 6, and end 

of study and 

investigator 

global 

assessment 

7 Most common 

AEs in toxin 

group: ptosis 

(18.9%) and dry 

eye (18.9%) 

Significant improvement 

from incoA (change in 

JRS score -0.83) as 

compared with PBO 

(change in JRS score + 

0.21) at wk 6; difference 

of 1.0 (95% CI [0.51.4], 

p < 0.001).  

Significant improvement 

on all other outcome 

measures 

 

Benefit lasted a mean of 

10.6 wk. Median time 

between injections 11.3 

wk 

incoA significantly 

more effective than 

PBO 

*Saad, 

2014e10 

II DB, 

randomized, 

split-face 

design; 

comparison of 

onaA and 

incoA 

48 onaA or incoA 

(1:1) 

ave 19.9U/eye  

4 

consecutive 

treatments 

† JRS score at 

each visit 

† BDI score at 

each visit 

† Likert scale 

for orbicularis 

oculi strength at 

each visit 

3 Not available No significant 

differences in JRS, BDI, 

orbicularis oculi 

strength, spasm or 

patient preference 

No identified 

primary outcome 

measure. No 

information in 

interval between 

treatments or AEs. 

Similar efficacy of 

the 2 formulations 

in a 1:1 ratio 
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† Likert scale 

for spasm 

severity at each 

visit 

† Patient 

preference 

 

 

† primary outcome. †† secondary outcome. 

 

Abbreviations: aboA = abobotulinumtoxinA; AEs = adverse events; BDI = Blepharospasm Disability Index; BDS = Blepharospasm 

Disability Scale; BoNT = botulinum neurotoxin; CI = confidence interval; DB = double-blind; incaA = incobotulinumtoxinA; JRS = 

Jankovic Rating Scale; mo = months; onaA = onabotulinumtoxinA; PBO = placebo; PC = placebo-controlled; U = unit(s); wk = 

week(s). * Reviewed after 2008 guideline 
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Table e-3. BoNT for cervical dystonia  

 
First 

author, 

year 

 

Class 

 

Design Cohort size Treatment 

(serotype/brand, 

dose) 

Study 

duration  

Outcome 

measures 

 

Dropouts AEs Results/Effect 

size 

Comments 

 

Greene, 

1990e68 

I Randomized, 

DB, PC 

55 

BoNT-naive 

onoA: 

 

118 U  

 

3 mo Head turn 

rest/walk 

Patient 

assessment 

Pain scale 

Functional 

capacity 

5% 11 with pain > 24 h 

at injection site 

 

3 with dysphagia, 

fatigue, weakness, 

increased spasms 

61% improved 

during double-

blind phase 

 

Poewe, 

1998e69 

I Randomized, 

DB, PC 

75 BoNT-naive  

 

aboA 

 

Total 250 U, 

500 U, or  

1,000 U  

2 mo 1- Tsui scale  

 

2- global 

impression  

 

 

 Neck weakness, 

voice change, and 

dysphagia.  

 

NNH for 

dysphagia=11 

Improvement 

(p<0.05) for 500, 

1,000 U at wk 4, 

not at wk 8 

 

NNT=2 for 1,000 

U 

 

Subjective 

improvement in 

45%-50% 

 

Brans, 

1996e70 

I Randomized, 

DB 

66 

BoNT-naive 

aboA 

 

292 U vs 

trihexyphenidyl/ 

mean = 16.25 mg 

 

3 mo Tsui scale,  

general health 

perception, 

TWSTRS 

disability & pain 

 

 

8% 

 

More AE in 

trihexyphenidyl: dry 

mouth, forgetfulness, 

fatigue 

 

3 with neck 

weakness 

NNT=4  

(TWSTRS 

improved >3) 

 

NNT=3 (Tsui 

improved >3) 

 

Lew, 

1997e71 

I Randomized, 

DB, PC 

122 

prev 

treated with 

Botox 

 

96 responders 

& 26 

secondary 

nonresponders 

rimaB 

 

2,500 U 

5,000 U 

10,000 U 

1 mo TWSTRS, 

TWSTRS 

subscales, SIP  

 

 

 

 

0 Dry mouth, 

dysphagia, infection 

more frequent in 

BTX-treated groups  

 

NNH for dry mouth: 

8 for all doses, 3 for 

10,000 U 

 

Improvement in 

all treatment 

groups  

1.6 placebo  

3.5 (2,500 U) 

4.5 (5,000 U) 

4.7 (10,000 U) 

 

NNT for 

TWSTRS 

improved >20%: 2 
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NNH for dysphagia: 

6 for all doses, 4 for 

10,000 U 

for all doses, 2 for 

10,000 U 

 

SIP: No 

improvement 

Brashear, 

1999e72 

I Randomized, 

DB, PC 

109 

Botox-

experienced, 

responders 

rimaB 

 

5,000 U 

10,000 U 

 

3 mo 1- TWSTRS  

 

2- physician 

global & patient 

global 

assessments 

  

4% Dry mouth, 

dysphagia, headache 

 

NNH for dysphagia 

= 3 

Mean TWSTRS 

improvement: 4.3 

for placebo,  

9.3 for 5,000 U, 

11.7 for 10,000 U 

(p<0.001) 

 

Brin, 

1999e73 

I Randomized, 

DB, PC 

77 

secondary 

Botox -

nonresponders 

rimaB 

 

10,000 U 

1 mo 1- Total 

TWSTRS  

 

2- TWSTRS 

severity, 

disability, and 

pain subscales; 

global scores 

 

1% 44% dry mouth, 

28% dysphagia 

TWSTRS Total 

improved at wk 4, 

8, 12 (p< 0.01) 

 

Truong, 

2005e74 

I Randomized, 

DB, PC 

80 

Botox-

experience, 

responsive 

between 

80250 U 

aboA 

 

500 U  

4 mo 1- Total 

TWSTRS  

 

 

wk 4: 1%;  

 

wk 12: 74% 

Only blurred vision 

and neck weakness 

stat greater than 

placebo 

Mean 

improvement in 

TWSTRS = 9.9 

for Botox and 3.8 

for placebo 

(p=0.01) 

 

NNT for 

TWSTRS 

improved >30% = 

5 

 

*Odergren, 

1998e23 

I Randomized, 

DB, parallel 

group 

73 onaA 70-70-240 U  

aboA 240-720 U 

12 wk Posttreatment 

Tsui scores 

7 Dysphagia, 

pharyngitis, 

headache 

 

onaA 24/35 

aboA 22/38 

onaA 5.0  

aboA 4.8 p=0.66 

mean difference 

0.2 (95% CI -0.7 

to 1.1) 

3:1 dose 
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*Comella, 

2005e21 

I Randomized, 

DB, parallel 

group 

139 onaA max 250 U 

rimaB max 10,000 

U 

Up to 20 wk TWSTRS 2 (early 

withdrawal) 

Dysphagia  

onaA 19% 

rimaB 48% 

Mean difference 

TWSTRS at 4 

weeks 

-0.90 (-3.7 to 1.9) 

Higher score for 

rimaB 

 

*Pappert, 

2008e22 

I Randomized, 

DB, parallel 

group 

111 onaA 150 U 

rimB 10,000 U 

Up to 22 wk TWSTRS 18 Dysphagia 

onaA 14.5% 

rimaB 16.1% 

Mean difference 

improvement 

TWSTRS scores  

at 4 weeks 

(adjusted for 

baseline)  
-2.2 (-5.4 to 1.1) 

Lower score onaA  

 

Toxin naive 

*Comella, 

2011e17 

I Randomized, 

DB, PC study 

evaluating 2 

doses of 

incoA (120 vs 

240) for CD 

233 

participants 

randomized; 

219 completed 

incoA at 0 U, 120 

U, and 240 U 

Up to 20 wk 

following 

injection 

† change from 

baseline to wk 4 

TWSTRS total 

score. 

††change from 

baseline to wk 4 

for TWSTRS 

subscales 

(severity, 

disability, pain). 

†† change from 

baseline to wk 8 

and final visit for 

total TWSTRS, 

patient 

evaluation of 

global response, 

investigator 

global 

assessment of 

efficacy  

14 Dysphagia 

Neck pain 

Muscular weakness 

Musculoskeletal pain 

Change from 

baseline to week 4 

total TWSTRS 

PBO: -2.2 

incoA 120 U: -7.5 

(-10.4;-4.6) p < 

0.001 

incoA 240 U: -9.0 

(-12.0;-5.9) p < 

0.001 

 

Improvement total 

TWSTRS and 

subscales as 

compared with 

PBO at all visits, 

including final 

visit 

Improvement in 

outcomes with 

both doses of 

incoA.  

No differences 

between 120 U 

and 240 U dose 

except for more 

dysphagia and 

neck pain with 

240 U dose. 

Study was not 

powered to 

compare these 2 

doses 

*Charles, 

2012e20 

II Open label 

for 10 wk 

followed by 

randomized, 

DB, PC 

214 enrolled in 

open label; 44 

withdrawn for 

lack of efficacy 

(41% of 

withdrawals) 

170 in RCT, 35 

(21%) 

onaA lot 79-11. 

Open-label mean 

dose 241 U 

(95360), blinded 

period dose 236 

(95360) 

Follow-up of 

10 wks after 

each 

treatment  

†CDSS and 

PGAS 

Secondary: 

antibodies to 

BoNT were 

obtained at 

baseline and at 

44 in open 

label,  

35 in 

blinded 

period 

In open label, most 

frequent AEs were 

neck pain, headache, 

dysphagia, muscle 

weakness and upper-

respiratory tract 

infection. In the 

blinded period 2, the 

In period 2, the 

CDSS improved 

by -1.81 in treated 

vs -0.31 in PBO 

(p = 0.012). SDs 

were not given. 

Active treatment 

showed 

The “original” 

onaA lot 79-11 

used (not used 

clinically since 

1998). Study had 

a large number of 

dropouts 

(35/170), mostly 
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withdrawn in 

blinded period  

completion of 

blinded period  

 

 

same AEs were 

reported but did not 

differ between active 

and placebo groups, 

with rhinitis being 

the only one more 

frequent in the active 

treatment group 

improvement on 

PGAS in 61.7% 

vs 41.6% in PBO 

group (p = 0.022) 

On study entry, 

17% of study 

completers were 

antibody positive. 

At study 

conclusion an 

additional 2% had 

antibodies 

 

for loss of 

efficacy. Had a 

bias in that those 

not responding in 

open label were 

not included in 

the blinded 

period. CDSS 

scores improved 

in patients found 

to be antibody 

positive  

*Evidente, 

2013e19 

II Randomized, 

DB study 

evaluating 2 

doses of 

incoA (120 U 

vs 240 U) 

214 patients 

from the 

Comella et al. 

studye15 were 

rerandomized 

into this study 

incoA at 0 U, 120 

U, and 240 U 

Up to 5 

treatments 

with flexible 

injection 

intervals of ≥ 

6 wk over a 

treatment 

period of up 

to 48 wk, 

followed by 

an 

observation 

period of up 

to 20 wk 

TWSTRS total 

score 

 Adverse drug 

reactions for all 

injection intervals: 

dysphagia (23.4% in 

the 240 U dose 

group and 10.7% in 

the 120 U dose 

group) 

Significant and 

clinically relevant 

improvements in 

mean TWSTRS-

Total scores, and 

severity, 

disability, and -

pain subscores 

from each 

injection session 

to the respective 

4-wk follow-up 

visit (p < 0.001 

for TWSTRS-

Total and p < 0.05 

for all subscores) 

 

Yun, 

2015e24 

II Randomized, 

DB, crossover 

103 aboA vs onaA; 

2.5:1 U 

2 16-wk 

periods; 

4-wk 

washout 

Tsui 

TWSTRS 

CGI 

PGI 

8% Muscle weakness 

Dysphagia 

No difference 

between aboA and 

onaA 

No significant 

difference in 

primary and 

secondary 

outcomes between 

aboA and onaA 

(Tsui scale, 0.8 

points favoring 

onaA, 95% CI -

0.1 to 1.7) 

 

Rystedt 

2015e25 

II Randomized, 

DB, crossover 

46 aboA vs onaA; 3:1 

and 1.7:1 U 

3 12-wk 

periods; 8-wk 

washout 

TWSTRS 

Tsui 

SF-36 

Movement 

energy index 

6.5% Dry mouth 

Dysphagia 

Neck weakness 

No significant 

difference in 

primary outcome 

TWSTRS total 

score at wk 4: 

TWSTRS at wk 

12, significant 

difference in 

effect favoring 

aboA, suggesting 
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Functional 

disability 

1.96 higher for 

onaA (95% CI -

0.88 to 4.61) 

a shorter effect 

for onaA at lower 

dose  

 

 

† primary outcome. †† secondary outcome. 

Abbreviations: aboA = abobotulinumtoxinA; AEs = adverse events; BoNT = botulinum toxin; CD = cervical dystonia; CDSS = 

Cervical Dystonia Severity Scale; CGI = clinical global impression; CI = confidence interval; DB = double-blind; h = hour(s); incoA= 

incobotulinumtoxinA; m = month(s); onaA = onabotulinumtoxinA; NNH = number need to harm; NNT = number needed to treat; 

PBO = placebo; PC = placebo-controlled; PGAS = Physician Global Assessment Scale; PGI = patient global impression; RCT = 

randomized, controlled trial; rimaB = rimabotulinumtoxinB; SDs = standard deviations; SIP = Sickness Impact Profile; TWSTRS = 

Toronto Western Spasmodic Torticollis Rating Scale; U = unit(s); wk = week(s). * Reviewed after 2008 guideline 
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Table e-4. BoNT for upper-limb spasticity in adults  

 

First year, 

author 

Class Design Cohort 

size 

 

Treatment 

(serotype/brand/dose) 

Targeting 

technique/muscle 

Follow-

up 

Outcome 

measures 

 

Results/Effect 

size 

AEs Comments 

Hesse, 

1998e75 

I Single-center, 

DB, PC 

24, 6 per 

arm  

 

A) BoNT 

A + 

electrical 

stimulator 

B) BoNT 

A alone 

C) 

Placebo + 

electrical 

stimulator 

D) 

Placebo 

alone 

aboA, 1,000 U, 100 U/ml 

 

 

EMG guidance, 2 

sites/muscle 

 

3 mo 1- Modified 

Ashworth 

2- Limb 

position at rest 

 

Minor benefit in 

Group A only for 

hygiene, not for 

Ashworth or limb 

position at rest 

None  

Smith, 

2000e76 

I Single-center, 

DB, PC, 

dose-ranging 

study 

21 

 

>12 mo 

after CVA 

(19) or 

TBI (2) 

aboA, 500 U/1,000 

U/1,500 U, rigid protocol 

 

Not specified 3 mo At 6 wks, 

combining all 

doses to 

placebo: 

 

1- Modified 

Ashworth 

and 

passive range of 

motion 

 

2- Frenchay 

Arm Test 

 

Upper body 

dressing time 

 

Patient global 

assessment 

 

 

 

 

+ 

 

+ 

only for wrist and 

fingers, not 

elbow 

 

0 

 

 

0 

 

 

+++ 

NNT = 1.9 (1-

10.9) 

Flu-like 

symptoms for 2 

days after 

rejection in 1 

patient 
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Bakheit, 

2000e77 

I Multicenter, 

DB, PC, 

dose- ranging 

study 

82 aboA 

4 arms 

placebo 

500 U 

1,000 U 

1,500 U 

 

rigid protocol 

Anatomic 

landmarks 

4 mo 1) MAS, best 

change of 

elbow, wrist or 

fingers by at 

least 1 point at 

week 4 

 

2) Barthel index 

 

Hygiene or 

dressing 

 

Rivermead 

motor score 

 

AUC of MAS 

through week 

16 (magnitude 

of benefit) 

+ 

NNT= 2 (95% CI 

1.4-3.7) 

 

 

 

 

0 

 

 

0 

 

 

0 

 

+ (elbow only) 

No significant 

between-group 

difference in 

the frequency 

and nature of 

adverse events 

 

Bhakta, 

2000e78 

I Single-center, 

DB, PC 

40   

 

>12 mo 

from 

CVA 

aboA 

1,000 U or 100 U/ml 

 

flexible protocol 

 

Anatomical 

landmarks 

3 mo 1- Subject 

disability scale 

Caregiver 

disability scale 

(over lapping 

items) at 6 

weeks 

 

2- MAS 

 

Passive range of 

motion 

 

Grip strength 

 

+ 

 

+ 

 

 

 

 

 

+ 

 

 No change 

overall 

 

BoNT group had 

decreased grip 

strength 

Self-limiting 

arm pain in 

10% of patients 

in the BoNT 

group 

 

Bakheit, 

2001e79 

I Multicenter, 

DB, PC 

59 

 

>3 mo 

after CVA 

aboA 1,000 U, 500 U/ml 

 

rigid protocol 

Anatomic 

landmarks 

4 mo 1) Best change 

in MAS of 

elbow, wrist, or 

fingers at week 

4 

 

 

+ 

 

 

 

nonsignificant 

Fatigue and 

pain in arm 

following 

injection in 

BoNT group 

(frequency not 
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2) AUC of 

MAS at 4, 8, 12, 

and 16 wks 

 

Passive range of 

motion 

 

Pain 

 

Barthel Index 

 

Goal attainment 

scale  

 

Subjective 

evaluation 

trend 

 

+ 

 

 

0 

 

 

0 

 

0 

 

+ 

 

specified) 

Simpson, 

1996e80 

I Multicenter, 

DB, PC, 

dose-

escalation 

study 

39 

 

> 9 mo 

after CVA 

onoA 

 

75/100/300 U, 

25/50/100 U/ml 

vs placebo 

 

fixed dose based on 

volume injected 

Biceps 4 sites 

 

FCR, FCU 1 site 

each. 

 

EMG guidance  

4 mo 1- Ashworth 

(time not 

specified) 

 

2- MD/pt global 

assessment 

 

FIM 

 

Caregiver 

dependency 

 

Fugl-Meyer 

+ 

 

 

+ 

 

 

0 

 

0 

 

0 

Nonsignificant 

between-group 

difference in 

the frequency 

and nature of 

adverse events 

 

Richardson, 

2000e81 

I Single-center, 

DB, PC 

32 

 

mixed 

etiologies 

onoA 50 U/ml 

 

flexible protocol guided 

by pre-injection 

examination 

EMG guided 

 

 

3 mo For upper and 

lower limb 

spasticity 

subjects: 

MAS 

 

Passive ROM 

 

Subjective 

rating 

 

For upper limb 

spasticity 

subjects: 

 

 

 

+++ 

 

+ 

 

+++ 

 

 

 

 

0 

 

Pain at 

injection (4 

patients) 
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Rivermead 

Motor score 

 

Mod Goal 

Attainment 

 

Nine-hole peg 

test 

0 

 

 

0 

 

Brashear, 

2002e82 

I Multicenter, 

DB, PC 

126 

 

>6 mo 

after CVA 

onoA  

200240 U 

flexible protocol 

Not specified 4 mo 2) DAS (area 

chosen by 

subject) at 

6 wk 

 

2) Ashworth 

 

2) MD global 

assessment 

 

++ 

NNT = 2.8  

(95% CI 1.9-5) 

 

 

++ 

 

++ 

Muscle 

weakness in 6% 

of the Botox-A 

patients vs 0% 

in the placebo 

group 

 

Childers, 

2004e83 

I Multicenter, 

DB, PC 

91 

 

>6 wk 

after CVA 

onoA 

 

90 U/ 180 U/ 320 U 

 

rigid protocol 

EMG guidance  

 

Multiple sites per 

muscle 

6 mo 1- MAS wrist† 

2- MAS elbow 

and fingers 

 

MD/Pt global 

assessment 

 

Pain 

 

SF36 

 

FIM 

+++  

(dose dependent) 

 

0 

 

 

0 

 

0 

 

0 

 

Self-limiting 

arm pain and 

hematoma at 

injection site in 

2 BoNT-

injected 

patients 

 

Suputtitada, 

2005e84 

I DB, PC 50 aboA 

 

350 U, 500 U 

1,000 U 

 

500 U/ml 

 

Rigid protocol 

EMG guided 6 mo 1- MAS 

improved in all 

dose groups 

 

2- 

ARATimproved 

at wk 8 and wk 

24 in 500 U 

group in pairwise 

comparisons 

 

Pain reduced in 

all dose groups 

 Muscle 

weakness in 5/5 

patients in the 

1,000 U group 

No overall 

ANCOVA 

reported (only 

pairwise 

comparisons) 
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Barthel Index 

improved at wk 

8 and wk 24 in 

500 U group in 

pairwise 

comparisons 

*Kaňovský, 

2009e42 

 

 

 

I Multicenter 

DB, RCT 

 

148 incoA 

 

≤ 400 U 

 

Flexible protocol 

 

EMG or e-stim 12 wk Response rate†  

(% participants 

with 1-point 

Ashworth tone 

reduction-wrist 

- 4 wk) 

 

DAS 

 

CBS 

 

 

 

Global 

assessment of 

treatment 

benefit 

 

Time to 

onset/waning of 

effect 

 

+ 

 

 

 

 

 

 

+ 

 

+ 

(arm-sleeve; 

cleaning palm) 

 

+ 

 

 

 

4 d / 10 wk 

Similar 

incidence in 

both treatment 

and PBO 

groups 

Median tone 

reduction on 

Ashworth scale 

(in points) was 

not reported 

Dilution was not 

reported 

*Gracies, 

2014e45 

I Randomized, 

DB, PC trial 

24 rimaB 10,000 U or 15,000 

U 

elbow flexors plus other 

overactive upper limb 

muscles at investigator's 
discretion 

 3 mo Active ROM 1 

month post-

injection 

MFS   

Subjective global 

self-assessment  

Both doses 

improved active 

elbow extension 

vs PBO (+8.3°; 

95% CI, 1.1°-

15.5°). No 

significant MFS 

change 

No AEs were 

associated with 

either dose 

 

*Kaji, 

2010e38 

 

I Multicenter, 

DB, 

randomized, 

PC,  

parallel 

group, 

109 onaA 

 

Rigid protocol 

20040 U (high) 

12050 U (low) 

placebo 

EMG/e-stim  MAS† 

 

 

 

DAS 

 

+ / 0 

(high-dose group 

only) 

 

+ / 0 

(limb position, 

Incidence of 

AEs 

comparable in 

onaA vs PBO 

groups 
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dose-ranging 

trial 

 

  

 

 

CGI 

 

 

dressing domains 

only) 

 

+  / 0 

(high-dose group 

only) 

 

*Simpson, 

2009e37 

I Multicenter, 

DB, 

randomized, 

PC,  

parallel group 

trial 

 

60 onaA 

 

Fixed dose for primary 

target muscles (wrist) 

 

Flexible dosing for other 

muscles 

e-stim 22 wk MAS 

(wrist-flexors - 

wk 3)† 

 

DAS 

 

 

 

MFS 

+ 

trend† 

 

 

+ / 0 

(limb position 

domain only) 

 

0 

Greater 

incidence of 

AEs in 

tizanidine vs 

PBO or onaA 

treatment 

groups 

 

Incidence of 

AEs 

comparable in 

onaA vs PBO 

 

Comparative 

study of oral 

tizanidine vs IM 

onaA vs PBO 

 

Notable onaA 

dose response in 

flexible protocol 

 

 

*Jahangir, 

2007e40 

II RCT with 

masked 

outcome 

assessment 

50 onaA 

Total 80 U Botox into 

wrist and finger flexors 

(20 U to each of 4 

muscles) 

  Dec MAS in 

BoNT 

participants  

 No diff from 

PBO in 

functional 

measures 

Low dosage 

 

*Marciniak, 

2012e39 

I Randomized, 

DB trial 

21 onaA 

140200 U 

Pectoralis major +/- teres 

major 

 12 wk MAS for the 

shoulder 
adductors/ 

internal rotators 

and shoulder pain 

at 4 wk 

 

 

No significance 

for pain, 

depressive 

symptoms, ROM, 

disability. 

Significant 

difference for 

spasticity p = 

0.017 

Ten AEs in 

both groups. 

None likely 

related to 

treatment 

 

Numerous 

outcomes 

measured. Study 

underpowered to 

detect 

differences 

*McCrory, 

2009e30 

I Multicenter 

RCT, blinded 

outcome 

assessment 

 

96 aboA 

7501,000 U initial, 

repeat 5001,000 U in 12 

wk 

 

EMG or nerve 

stim 

20 wk A QOL scores 

did not differ 

between 

treatment and 

controls. 

However, 

patients treated 

with BoNTA had 

  Study 

highlighted lack 

of response of 

global QOL 

measures after 

BoNTA 

injection, 

whereas goal-
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significantly 

greater reduction 

in MAS (p < 

0.001), 

higher GAS 

scores (p < 0.01) 

and 

greater global 

benefit (p < 0.01) 

specific 

treatment 

responses are 

observed 

*Turner-

Stokes, 

2010e35 

 

 

 

I Secondary 

analysis of a 

previous 

Class I 

studye26 

(McCrory 

2009) 

90 aboA 

 

7501,000 U at wk 0 and 

5001,000 U at wk 12 

 

EMG or nerve 

stim 

20 wk GAS T-score  

 

z = 2.33 at 20 wk 

favoring 

treatment group 

(p = 0.02) 

 

 

N/A  

*Shaw, 

2011e31 

 

 

 

I Multicenter 

RCT, blinded 

evaluators 

 

 

Injection plus 

4-wk therapy 

vs therapy 

alone 

333 aboA 

 

Median dosage: 200300 

U 

 

Repeat injection at 3, 6, 

and 9 mo if necessary 

 

N/A 1, 3, 

and 12 

mo 

Primary = 

ARAT 

 

Secondary = 

MAS, 

Motricity Index, 

grip strength, 

Barthel Index, 

9-hole peg test, 

pain 

 

No difference in 

ARAT 

 

 

Improvement in 

MAS at 1 mo and 

in pain at 12 mo 

 

 

 No PBO 

injection 

*Rosales, 

2012e32 

I Multicenter, 

DB, 

randomized, 

PC  

parallel group 

 

163 aboA 

500 U distributed 

between biceps brachii, 

brachioradialis, flexor 

carpi ulnaris, flexor carpi 

radialis 

 24 wk MAS score at 4 

wk† 

FMAS 

 

MAS 1.73 PBO 

0.96  BoNT p = 

0.0003 

 

No significant 

change in 

functional motor 

assessment scale 

scores 

 Patients with 

early poststroke  

*Lam, 

2012e34 

I Randomized, 

DB, PC 

55 aboA 

Max 100 U 

Dose and muscle 

selection by individual 

judgment 

 24 wk CBS %age CBS 

reduction > 4 

wk 12 

PBO 20% 

aboA 66.7% 

p = 0.001 +/+ 

  250-bed long-

term care 

hospital 
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Gracies, 

2015e33 

I Multicenter, 

Randomized, 

DB, PC, 

Parallel group  

 

 

243 aboA 

500 U or 1000 U,  

Divided into most 

hypertonic muscle group 

of elbow, wrist or finger 

flexor (primary target 

muscle group) and at 

least two additional 

muscle groups. 

 

 

e-stim 12 wk MAS score at 4 

wk† 

 

 

PGA at 4 wk 

 

 

DAS (in 

principal targeted 

functional 

domain of 

treatment) at 4 

wk 

 

Mean ∆ (PTMG): 

  PBO:  -0.3 

  500U: -1.2 (++) 

1000U: -1.4 (++) 

 

  Mean ∆ PGA: 

  PBO:    0.6 

  500 U:  1.4 (++) 

 1000 U: 1.8 (++) 

 

            

Mean ∆ DAS: 

  PBO:   -0.5 

  500 U:  -0.7 (-) 

 1000 U: -0.7 (-) 

   

Tx-related AEs: 

  PBO:  2% 

  500 U:  7% 

 1000 U:  9% 

 

Most common 

tx-related AE:               

Mild muscle 

weakness--  

  500 U:  n = 2 

  1000 U:  n = 4 

Subjects with 

stroke and TBI; 

Measurement 

standardization 

training sessions 

at each trial site 

implicated in low 

MAS ∆ from 

baseline of 

placebo group 

 

Elovic, 

2015e43 

I Multicenter, 

Randomized, 

DB, PC, 

Parallel group  

 

259  incoA 

400 U,  

Injected into PTCP 

(predefined fixed dose), 

with remainder divided 

into spastic UL muscles 

per investigator 

judgment for total dose 

of 400 U. 

 

 

EMG  

± e-stim, USG 

12 wk AS score at 4 wk 

for PTCP† 

 

IGIC at week 4† 

 

 

MAS Responder 

rate (% 

“Responders” 

with AS ≥ 1 pt. 

improvement 

from baseline in 

PTCP) 

 

DAS Responder 

Mean ∆ (PTCP): 

  PBO:  -0.5 

  incoA: -0.9 (++) 

 

 

  Mean ∆ IGIC: 

  PBO:   0.9 

  incoA:  1.2 (++) 

 

 

 

MAS Responder: 

 PBO:  37.5% 

 incoA: 69.6% 

(++) 

  

 

 

 

 

DAS Responder: 

  PBO:  28% 

All AEs: 

  PBO:  16.8% 

  incoA:  22.4% 

 

 

AESI (ie 

indicative of 

toxin spread): 

  PBO:  2.8% 

  incoA:  3.3% 

  (Dry mouth 

most frequent 

AESI) 

Tx-related AEs: 

  PBO:  1.9% 

  incoA:  3.8% 

 

 

No serious 

treatment-

related AEs 

were reported 

317 subjects with 

stroke 

randomized / 

treated; however, 

259 treated after 

amended 

protocol; these 

results shown in 

publication. 
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rate (% 

“Responders” 

with DAS ≥ 1 pt. 

improvement 

from baseline in 

PTCP) 

 

 

 

  incoA:  46% 

(++) 

 

Ward, 

2014e41 

 

 

 

 

I Multicenter, 

Randomized, 

DB, PC 

 

273 onaA  

individual muscle 

injection dose / total dose 

per investigator 

discretion, up to 800 U;  

 

Not specified 52 wk: 

22-34 

wk in 

DB 

phase 

 

 

# patients 

achieving 

10active 

functional goal 

GAS at week 24† 

Ten 20 end-point 

categories  

# patients 

achieving 

10active 

functional goal 

with GAS at 

week 12 & 52                      

 

# patients 

achieving 

20active or 

passive 

functional goal 

with GAS at 

week 12, 24 & 

52 

 

 

% achieving 10 

GAS active – 24 

wk  

onaA + SC: 40.9   

PBO + SC:  33.4   

 

 

% achieving 10 

GAS active – 12  /  

52 wk  

onaA:  38.5  /  

46.3 

PBO:   33.3  / 47.3 

 

 

% patients 

achieving 20active 

or passive 

functional goal 

with GAS at week 

12, 24 & 52                          

onaA:                             

40.5 /  51.6 / 53.8       

PBO:                             

34.7  / 40.7 /  55.6               

 

 

REPAS - UL: 

  onaA:  -4.3 

(±1.5) 

Tx-emergent 

AEs: (Double 

blind phase) 

  onaA:  53.2% 

  PBO:  49.3% 

 

Tx-related 

TEAEs: (Double 

blind phase) 

  onaA:  10.1% 

  PBO:  3.7% 

 

Serious tx-

related TEAEs: 

(Double blind 

phase) 

  onaA:  0.7% 

  PBO:  0% 

 

 

Clinical trial that 

“aimed to reflect 

usual clinical 

practice…with 

goals and 

outcomes … 

tailored” to 

individual 

patients. 

GAS goals set 

individually for 

patient and 

classified as:    

“principal 

active” 

“secondary 

active”, or 

“secondary 

passive” 

Treatment arms 

stratified based 

on limb involved 

(i.e. UL, LL) in 

principal active 

goal 
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REPAS-26 scale 

scores at each 

visit 

Tx-emergent 

AEs 

 

  PBO:  -1.7 (±1.3) 

(±95%CI) 

 

REPAS - LL: 

  onaA:  -3.7 

(±1.5) 

  PBO:  -3.7 (±1.7) 

(±95%CI) 

 

 

† primary outcome. 

 

Abbreviations: aboA = abobotulinumtoxinA; AEs = adverse events; AESI = adverse event of special interest; ANCOVA = analyzed 

using analysis of covariance; ARAT = Action Research Arm Test; AS = Ashworth Scale; AUC = area under curve; BoNT = 

botulinum toxin; BoNTA = botulinum toxin type A; CBS = Carer Burden Scale; CGI = Clinical Global Impressions; CI = confidence 

interval; CVA = cerebrovascular accident; DAS Disability Assessment Scale; DB = double-blind; Dec = decreased; EMG = 

electromyographic; e-stim = electrical stimulation; FIM = Functional Independence Measure; FCR = flexor carpi radialis; FCU = 

flexor carpi ulnaris; GAS = Goal Attainment Scale; IGIC = Investigator’s Global Impression of Change; IM = intramuscular; incoA = 

incobotulinumtoxinA; LL = lower limb; MAS = modified Ashworth scale; Max = maximum; MFS = Modified Frenchay Scale; mo = 

month(s); NNT = number needed to treat; onaA = onabotulinumtoxinA; PBO = placebo; PC = placebo-controlled; PGA = Physician 

Global Assessment; PTCP = primary target clinical pattern; PTMG = primary target muscle group; QOL = quality of life; RCT = 

randomized, controlled trial; REsistance to PAssive movement Scale = REPAS Scale; rimaB = rimabotulinumtoxinB; ROM = range 

of motion; SC = “standard of care”; stim = stimulation; TBI = traumatic brain injury; TEAE = treatment-emergent adverse events; U = 

unit(s); UL = upper limb; USG = ultrasonography; wk = week(s).  

* Reviewed after 2008 guideline 
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Table e-5. BoNT for lower-limb spasticity in adults 

 

First 

author, 

year 

Class Design Cohort 

size 

 

Treatment 

(serotype/brand/dose) 

Targeting 

technique/muscle 

group 

Follow-

up 

Outcome 

measures/  

results 

 

Results/  

Effect size 

AEs Comments 

Richardson, 

2000e81  

I DB, parallel, 

vs PBO  

52 

 

20 with 

mixed 

etiologies 

ona variable dose 

 

Flexible protocol 

 

EMG guidance 3 mo Ashworth 

 

Passive 

ROM 

 

Subjective 

severity 

 

Rivermead 

lower limb 

+  

 

+ 

 

+ 

 

+ 

Pain at injection 

(4 patients) 

 

Hyman, 

2000e85  

 

I DB, parallel, 

vs PBO 

74 

 

definite or 

probable 

MS 

abo 

500 U/ 1,000 U/ 1,500 U 

 

Rigid protocol 

Anatomic 

landmarks 

4 mo Passive range 

of hip 

abduction 

 

Muscle tone 

 

Hygiene 

score 

 

Pain  

 

Global rating 

+ 

 

 

 

+ 

 

0 

 

 

0 

 

0 

 

Weakness of 

noninjected 

muscles 35% in 

the 1,500 U 

Dysport group vs 

6% in placebo 

group 

 

Constipation 12% 

in the 1,500 U 

Dysport group vs 

6% in the placebo 

group 

Nausea 12% in 

the 1,500 U 

Dysport group vs 

6% in the placebo 

group 

 

  

 

Pittock, 

2003e86  

I DB, parallel, 

vs PBO 

234 

 

>3 mo 

post 

stroke 

abo 

 

500 U/ 1000 U/ 1500 U 

 

Rigid protocol 

Anatomic 

landmarks 

 

Gastro-soleus (no 

post tib) 

3 mo  

 

 

 

 

 

All measures 

improved 

compared with 

baseline, but 

group-to-group 

differences were 

Asthenia 8.3% in 

Dysport 1,500 U 
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1- Two-

minute 

walking 

distance  

 

MAS (ankle, 

comparison 

of group to 

group) 

 

Pain 

(baseline 

inequalities 

in pain 

scores) 

 

Global score 

 

Need for aids 

 

AROM, 

PROM ankle 

 

Rivermead 

motor assess 

limited 

 

0 

 

 

 

++ * 

 

 

 

 

+ * 

 

 

 

 

 

0 

 

+ 

 

0 

 

 

0 

 

 

*Gusev, 

2008e46 

 

I DB, parallel 

vs PBO 

106 

 

MS 

abo 

 

Dosing and volume protocol 

adjusted for patient size, 

spasticity severity, and prior 

BoNTA exposure 

Anatomic 

landmarks 

 

Adductor magnus, 

longus, brevis 

 

12 wk Severity of 

ADL 

difficulty 

rating† 

 

Distance 

between knees 

 

MAS 

 

 

Global 

assessment of 

benefit 

 

Pain reduction 

 

  0 

 

 

 

 

 0 

 

 

 0 

 

 (NS trend at wk   

8) 

 

 

 0 

 

 + 

AEs, of mild-

moderate severity, 

were seen more 

frequently in abo 

than PBO 
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Time to 

retreatment 

 

*Kaji, 

2010e47 

 

 

 

 

 

I DB, parallel 

vs PBO 

120 

 

Poststroke 

ona 

 

300 U  

 

 

EMG/ 

e-stim 

 

Ankle plantar-

flexors / 

invertors 

16 wks MAS (AUC)† 

 

MAS 

 

Clinician 

global 

impression 

 

 

Gait velocity 

 

Physician 

Rating Scale 

(gait) 

 

 

+ 

 

+ 

 

+ / 0 

(Clinician:  +  

Patient: 0) 

 

 

0 

 

0 

 

 

No difference in 

incidence of 

treatment-related 

AEs between 

groups 

 

 

 

*Maanum, 

 2011e48 

 

 

 

I DB, parallel 

vs PBO 

66 

 

adult CP 

ona 

 

Flexible protocol 

 

 

 

EMG/e-stim 

 

Proximal and distal 

lower-limb muscles 

 

 

16 wk Kinematic 

measures† 

 

SF-36† 

 

Timed Up & 

Go 

 

Six-minute 

walk test 

 

Muscle 

stiffness 

visual analog 

scale 

 

Global scale 

of self-

perceived 

effect 

 

0 

 

 

0 

 

0 

 

 

0 

 

 

+ 

 

 

 

 

+ 

 

 

No significant 

difference in 

incidence of 

treatment-related 

AEs between 

groups 

 

 

*Dunne, 

201249 

I DB, RCT, 

Multicenter 

vs PBO 

85 ona 

200 U or 

300 U or 

PBO 

  

12 wk 

Plantar flexor 

Ashworth 

scores 

Ashworth scores 

>3 

at baseline, 45% 

ona reduction of 

>1 grade  

Incidence of AEs 

was not different 

between groups (p 
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Plantar flexors 

 

vs 5.9%  

p = 0.01. Overall 

improvement gait 

quality 31.5% vs 

20.1% p = 0.02 

= 0.61) 

 

* dose dependent. † = primary outcome. 

Abbreviations: abo = abotulinumtoxinA; ADL = activities of daily living; AEs = adverse events; AROM = active range of motion; CP 

= cerebral palsy; DB = double-blind; EMG =electromyographic; e-stim = electrical stimulation; MAS = modified Ashworth scale; mo = 

months; MS = multiple sclerosis; NS = nonsignificant; ona = onabotulinumtoxinA; PBO = placebo; PROM = passive range of motion; 

RCT = randomized, controlled trial; ROM = range of motion; U = unit(s); wk = week(s). *Study reviewed since 2008 guideline. 

` 
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Table e-6: BoNT for headache  

First 

author, 

year 

 

Class 

 

Headache 

type 

Design Cohort 

size 

Treatment 

(serotype/ 

brand, dose) 

Study 

duration  

Outcome 

measures 

 

Dropouts AEs Results/ 

Effect size 

Comments 

 

Ondo, 

2004e87 

II CM 

 

RCT, PBO 60 onaA 200 U 

 
 

3 mo Mean change in 

headache free 
days in 1 month  

1.7% One patient 

had ptosis 

8 days 

11 days 
p = 0.07 

 

Mathew, 

2005e88 
 

 

II CM  RCT, PBO 571 onaA 200 U 

 
 

11 mo Mean change in 

HA-free days in 
30 days for 

placebo 

nonresponders 

23% Transient 

and mild 
muscle 

weakness 

22% and 
neck pain 

13% in 

BoNT 
group 

5.2 days 

6.7 days 
p = 0.30 

 

Dodick, 

2005e89 

 

II CM RCT, PBO 228 onaA 200 U 11 mo Mean change in 

HA-free days in 

30 days for 

placebo 

nonresponders 

25% Transient 

muscle 

weakness 

29% and 

neck pain 

14% in 
BoNT 

group 

6.7 days 

10 days 

p = 0.038 

 

Silberstein, 
2005e90 

 

 

II CM RCT, PBO 702 onaA 75 U 
150 U 

225 U 

11 mo Mean change in 
headache free 

days in 30 days 

for placebo 
nonresponders 

  

27% 25% 
BoNT-

treated 

patients 
with 

transient 

muscle 
weakness 

vs 0.6% 

placebo-
treated 

patients 

8.0 days 
7.9 days 

7.9 days 

6.0 days 
p = 0.44 

 

*Aurora, 
2010e56 

I CM Multicenter, DB, 
PC, parallel 

group 

341 onaA 
338 PBO 

onaA (Botox) 

155195 U 

24 wk, PBO 
followed by 

32 wk open 

label 

†headache 
episodes. 

††headache and 

migraine d, 
cumulative h of 

headache, 

frequency of 
moderate/severe 

headache d 

13.2% ona 
12.7% PBO 

Neck 
pain/muscle 

weakness 

No 
difference in 

headache 

episodes 

Significant 
reduction in 

headache and 

migraine d, 
cumulative h of 

headache, 

frequency of 
moderate/severe 

headache d 
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(more an 

appropriate 
reflection of 

migraine burden 

than primary 
endpoint) 

*Diener, 

2010e57 

 
 

 

 
 

 

 

I CM Multicenter, DB, 

PC 

347 ona 

358 PBO 

onaA (Botox) 

155195 U 

24 wk PBO 

followed by 

32 wk open 
label 

† 

Frequency of 

headache d/ per 
28 d as 

compared with 

baseline 
 

Frequency of 

migraine d 
Frequency of 

moderate/severe 

headache d 
Total monthly 

cumulative h of 

headache 
occurring on 

headache d 

Proportion of 
patients with 

severe HIT-6 
scores 

Frequency of 

headache 
episodes 

 

-9.0 ona 

-6.7 PBO 

Neck 

pain/muscle 

weakness 

Met primary 

endpoint 

and the 5 
secondary 

endpoints 

Improvement in 

all endpoints in 

CM 

*Lipton, 

2011e58 

I CM Pooled analysis 

of  2 DB, 
randomized, 

parallel-group 

studies (13,14) 

   HIT-6 

HRQOL 

    

Saper, 

2007e91 

 
 

I EM RCT, PBO 232 

 

onaA   

frontal 10 U 

temporal 6 U 
glabellar 9 U 

all 3 – 25 U 

 

3 mo Migraine 

frequency per 

month. 

3% Blepharopt

osis, 

weakness, 
headache. 

47% of all 

patients. No 
difference 

when 

compared 
with 

placebo 

No 

difference 

p > 0.41 

 

Elkind, 

2006e92  
 

I EM RCT, PBO 418 

 

onaA  

7.5 U 
25 U 

4 mo Migraine 

frequency per 
month 

4% Blepharopt

osis and 
eyelid 

No 

difference 
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50 U 

 

edema in 

7% to 8% 
of 50-U 

group 

(p<0.014) 

Silberstein, 
2000e93 

 

 

II EM RCT, PBO 123 
 

onaA  
25 U 

75 U 

 
 

3 mo Change in 
frequency of 

moderate to 

severe 
migraines per 

month 

0.8% Blepharopt
osis, 

diplopia, 

site 
weakness. 

All higher 

in the high-
dose group 

(75 U) 

-0.98 days 
-1.88 days 

-0.98 days 

p = 0.42 

 

Evers, 
2004e94 

II EM RCT, PBO 60 onaA  
16 U 

100 U 

 
 

3 mo Proportion with 
50% decrease in 

frequency of 

headaches 
compared with 

baseline 

0 Mild and 
transient 

ptosis, neck 

weakness, 
local site 

paresthesia. 

More in 
higher-dose 

group 

25% 
30% 

30% 

p = 0.921 

 

*Relja, 

2007e62 

I EM DB, randomized, 

parallel-group 
study 

495 onaA 

75 U, 150 U, 225 
U, and PBO 

270 d Mean change 

from baseline in 
frequency of 

migraine 
episodes 

20 (3.9%) More 

frequent in 
BoNT-A 

than in 
PBO 

(muscular 

weakness, 
neck pain, 

others) 

No 

significant 
differences 

between 
BoNT-A 

and PBO 

 

Schulte-

Mattler, 
2004e95 

I CTT RCT, PBO 107 onaA 

500 U 

4.5 mo Area under the 

headache curve 
for 6-week 

period starting 5 

weeks 
postinjection 

compared with 

6-week baseline 

4.5% 7 BoNT-

treated 
patients 

with 

transient 
weakness 

-4% 

–8%  
p = 0.91 

 

Silberstein, 

2006e96 

I CTT RCT, PBO 300 onaA 

5 BoNT doses 

from 50 to 150 U 

4 mo Change from 

baseline in 

number of 
headache-free 

days at day 60 

7% No 

significant 

difference 

No 

difference, 

except 150 
U is worse 

than placebo 

 

 

† primary outcome. †† secondary outcome. 
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Abbreviations: BoNTA = botulinum neurotoxin type A; CM = chronic migraine; CTT = chronic tension-type; d = day(s); DB = 

double-blind; EM = episodic migraine; h = hour(s); HA = headache; HIT-6 = Headache Impact Test; HRQOL = health-related quality 

of life; mo = months; ona = onabotulinumtoxin; onaA = onabotulinumtoxinA; PBO = placebo; PC = placebo-controlled; RCT = 

randomized, controlled trial; U = unit(s); wk = week(s). *Study reviewed since 2008 guideline. 
 

 

 

 

 

 

 
 

 


