Table 8.  Randomized controlled trials of symptomatic treatments for spasticity

	Treatment
	Study
	Baseline EDSS
	No. of patients started (completed)
	Outcomes/Results

	Baclofen PO (to 80 mg/d) 

vs.

Placebo

Crossover
	Feldman et al. 1978 QUOTE "109" 
109

	NR
	33
	Spasm frequency (p < 0.05)

Resistance to movement (p < 0.05)

Clonus (knee) (p < 0.001)

Ambulation (p = NS)

Transfer activity (p = NS)

Spastic limb pain (p = NS)

Use of spastic limb (p = NS)

Functional assessment (Barthel) (p = NS)

	Baclofen PO (to 80 mg/d) 

vs.

Placebo
	Sachais et al. 1977 QUOTE "129" 
129

	NR
	166 (106)
	Flexor spasm severity (p < 0.02)

Ankle clonus (p = NS)

ADL (p = NS)

Overall disability (p = NS)

	Baclofen PO (to 45 mg/d)

vs. 

Placebo

Crossover
	Ørsnes et al. 2000 QUOTE "124" 
124

	5.0 (median)

3.5-6.0 (range)
	14
	Voluntary power (0-5 scale) (p = NS)

Ashworth Scale (p = 0.33)

Tendon reflexes (p = 0.14)

EDSS & Ambulation Index (p = NS)

NRS (p = NS)

MSIS (p = NS)

	Baclofen PO (to 80 mg/d) 

vs.

Placebo
	Levine et al. 1977 QUOTE "117" 
117

	NR
	19 (18)
	Ashworth Scale (p = NS)

	Baclofen PO (to 60 mg/d) 

vs.

Placebo

Crossover
	Sawa et al. 1979 QUOTE "130" 
130

	NR
	21 (18)
	Muscle tone (p = NR)

	Baclofen PO (to 20 mg/d) 

vs.

Stretching exercises + baclofen 

vs.

Stretching exercises

vs.

Placebo

Crossover
	Brar et al. 1991 QUOTE "105" 
105

	NR
	38 (30)
	Spasticity:  Cybex flexion scores (p < 0.05; baclofen and combination vs. placebo)

Ashworth Scale (p = 0.1; combination vs. placebo)

Self-rated questionnaire of functional abilities (p = NR)

	
	
	
	
	

	Baclofen intrathecal 

vs.

Placebo

Crossover
	Penn et al. 1989 QUOTE "125" 
125

	NR
	20 (10 MS)
	Ashworth Scale (p < 0.0001)

Spasm score (p < 0.0005)



	
	
	
	
	

	Tizanidine PO (to 36 mg/d)

vs.

Placebo
	Smith et al. 1994 QUOTE "133" 
133

	NR
	257 (159)
	Ashworth Scale (p = 0.46)

Spasm response (p = 0.03)

Clonus response (p = NS)

	Tizanidine PO (to 36 mg/d) 

vs.

Placebo
	UK Tizanidine Trial Group 1994 QUOTE "137" 
137

	NR
	187 (155)
	Ashworth Scale (p < 0.004)

Spasm frequency (p = NS)

Muscle strength (p = NS)

EDSS (p = NS)

Tendon reflexes

Intermediate motor skills (p = NS)

Upper limb function (p = NS)

Impact on physical therapy (p = NS)

Impact on nursing care (p = 0.09)


Table 8.  Randomized controlled trials of symptomatic treatments for spasticity (continued)

	Treatment
	Study
	Baseline EDSS
	No. of patients started (completed)
	Outcomes/Results

	
	
	
	
	

	Gabapentin PO 2700 mg 

vs.

Placebo

Crossover
	Cutter et al. 2000 QUOTE "107" 
107

	6.0-9.0 (range)
	22 (21)
	Spasm frequency scale (p = 0.0001)

Spasm severity scale (p = NS)

Interference with function scale (p = 0.02)

Painful spasm scale (p = NS)

Global assessment scale (p = 0.003)

Modified Ashworth Scale (p = 0.0005)

EDSS (p = NS)

	Gabapentin PO 400 mg 

vs.

Placebo

Crossover
	Mueller et al. 1997 QUOTE "121" 
121

	NR
	15
	Visual Faces Scale rating of pain and spasticity (p = 0.008)

Ashworth Scale (p = 0.007)

Clonus (p = 0.1)

Reflex withdrawal to pain (p = NS)

EDSS (p = 0.03)

	
	
	
	
	

	Dantrolene PO (to 350 mg/d)

vs.

Placebo

Crossover
	Gambi et al. 1983 QUOTE "111" 
111

	NR
	24 (22)
	Hip flexor movement (p = NS)

Spasticity scale (p < 0.05)

Muscular strength (p = NS)

Clonus (p = NS)

Knee and ankle tendon reflexes scale (p = NS)

	
	
	
	
	

	Delta-9-THC 

vs. 

Cannabis sativa extract vs. 

Placebo
	Zajicek et al.

2003 QUOTE "138" 
138

	NR
	630 (611)
	Muscle tone (p=0.4)

Pain (p=0.003; favoring active treatments)

Subjective spasticity (p=0.01)

10-meter walk (p=0.015; favoring delta-9-THC)

	Delta-9-THC 

vs. 

Cannabis sativa extract vs. 

Placebo

Crossover
	Killestein et al. 2002 QUOTE "115" 
115

	6.2 ( 1.2 (mean ( SD)
	16
	MSFC score (p = 0.09; favoring placebo)

9-HPT (p = 0.02; favoring placebo)

EDSS (p = NS)

Muscle tone (p = NS)

SF-36 mental health subscale (p = 0.02) and psychological status domain (p = 0.02)

Other parameters (p = NS)

	
	
	
	
	

	Progabide PO (to 45 mg/kg/d) 

vs. 

Placebo

Crossover
	Rudick et al. 1987 QUOTE "128" 
128

	6.3 ( 1.7 (mean ( SD)
	32 (25)
	Ashworth Scale (p < 0.01)

EDSS (p = NS)

8-meter walk (p = 0.62)

Spasm frequency (p = 0.28)

Reflex scores (p = 0.20)

Strength (p = 0.77)

Various functional tasks (p = NS)

	Progabide PO (14.3-32.7 mg/kg/d) 

vs. 

Placebo

Crossover
	Mondrup et al. 1984 QUOTE "119,120" 
119,120
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	NR
	17 (14)
	Spasticity (0-4 scale) (p < 0.01)

Spasms (p < 0.01)

Reflex response (p < 0.01, patellar; p = NS, Achilles)

Flexor reflexes (p = NS)

Muscle strength (p = NS)

Spasm frequency (p < 0.05)

Spasm pain (p = NS)


Table 8.  Randomized controlled trials of symptomatic treatments for spasticity (continued)

	Treatment
	Study
	Baseline EDSS
	No. of patients started (completed)
	Outcomes/Results

	
	
	
	
	

	Botulinum toxin IM 

vs. 

Placebo
	Hyman et al. 2000 QUOTE "114" 
114

	7.5 (median [estimated])
	74 (60)
	Hip abduction (p = NS)

Modified Ashworth Scale (p = NS)

Spasm frequency (p = NS)

Hygiene assessment (p = NR)

	Botulinum toxin IM 

vs.

Placebo

Crossover
	Snow et al. 1990 QUOTE "135" 
135

	8.0-9.5 (range)
	10 (9)
	Spasticity score (Ashworth Scale + spasm frequency) (p = 0.009)

Hygiene score (p = 0.02)

	
	
	
	
	

	Threonine PO (7.5 g/d) 

vs.

Placebo

Crossover
	Hauser et al. 1992 QUOTE "112" 
112

	4.7 ( 1.5 (mean ( SD)
	26 (21)
	Spasticity (clinician scale) (p = 0.04)

Spasticity (patient scale) (p = 0.18)

	Threonine PO 6 g/d 

vs. 

Placebo

Crossover
	Lee et al. 1993 QUOTE "116" 
116

	7.4 (mean)

2-9 (range)
	41 (33)
	Spasticity score (based on Ashworth) (p = NR)

Barthel Index (p = NS)

EDSS (p = NS)

	
	
	
	
	

	Electrical neuromuscular stimulation 

vs. 

Sham stimulation
	Livesley 1992 QUOTE "118" 
118

	NR
	40 (39)
	Spasticity, active movement, and function (p = NS)

Subjective evaluation (p = NR)

	Magnetic stimulation 

vs.

Sham stimulation
	Nielsen et al. 1996 QUOTE "123" 
123

	NR
	38
	Ashworth Scale (p = NR)

Tendon reflexes (p = NR)

Patient’s self-score for ease of daily activities (p = NS)

	
	
	
	
	

	Tizanidine PO (to 32 mg/d) 

vs.

Baclofen PO (to 80 mg/d)

Crossover
	Bass et al. 1988 QUOTE "104" 
104

Rice 1989 QUOTE "126" 
126

	NR
	66 (48)
	Spasticity (6-point ordinal scale) (p = NS)

Strength (7-point ordinal scale) (p = NS)

EDSS (p = NS)

Pedersen functional disability scale (p = NR)

Overall evaluation (patient, clinician) (p = NR)

	Tizanidine PO (to 36 mg/d) 

vs.

Baclofen PO (to 80 mg/d)
	Smolenski et al. 1981 QUOTE "134" 
134

	NR
	21
	Muscle strength (p = NR)

Ashworth Scale (p = NR)

Spasms scale (p = NR)

	Tizanidine PO (to 24 mg/d) 

vs.

Baclofen PO (to 60 mg/d)
	Eyssette et al. 1988 QUOTE "108" 
108

	NR
	100
	Flexor spasms (p = NS)

Muscle tone (p = NS)

	Tizanidine PO (to 24 mg/d) 

vs.

Baclofen PO (to 60 mg/d)

Crossover
	Hoog-straten et al. 1988 QUOTE "113" 
113

	6.1 ( 0.8 (mean ( SD)
	16 (11)
	Ashworth Scale (p = NS)

EDSS (p = NS)

Functional systems (p = NS)

Isometric strength (p = NS)

	Tizanidine PO (to 16 mg/d) 

vs.

Baclofen PO (to 40 mg/d)

Crossover
	Newman et al. 1982 QUOTE "122" 
122

	NR
	36 (26)
	Ashworth Scale (p = NS)

EDSS (p = NS)

Pedersen functional disability scale (p = NS)


Table 8.  Randomized controlled trials of symptomatic treatments for spasticity (continued)

	Treatment
	Study
	Baseline EDSS
	No. of patients started (completed)
	Outcomes/Results

	Tizanidine PO (to 35 mg/d) 

vs.

Baclofen PO (to 90 mg/d)
	Stien et al. 1987 QUOTE "136" 
136

	NR
	40 (38)
	Ashworth Scale (p = NS)

EDSS (p = NS)

Pedersen functional disability scale (p = NS)

Overall evaluation (p = NS)

	Tizanidine PO (to 18 mg/d) 

vs.

Diazepam PO (to 22.5 mg/d)
	Rinne 1980 QUOTE "127" 
127

	NR
	30 (26)
	Ashworth Scale (p = NS)

	
	
	
	
	

	Baclofen PO (30-60 mg/d) 

vs.

Diazepam PO (15-30 mg/d)

Crossover
	Cartlidge et al. 1974 QUOTE "106" 
106

	NR
	40 (34)
	Ashworth Scale (p = NS)

Subjective impression (p = NS)

	Baclofen PO (30-120 mg/d) 

vs.

Diazepam PO (10-40 mg/d)

Crossover
	From et al. 1975 QUOTE "110" 
110

	NR
	17
	Ashworth Scale (p = NR)

Spasms (p = NS)

Clonus (p = NS)

Urine retention, incontinence (p = NR)

Walking (p = NR)

	
	
	
	
	

	Dantrolene PO (25 or 75 mg, 4 times per day) 

vs.

Diazepam PO (to 2 or 5 mg, 4 times per day) 

Crossover
	Schmidt et al. 1975 QUOTE "131,132" 
131,132
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	5.5 (mean)
	46 (42)
	10- item exam evaluating spasticity, clonus, hyperreflexia, muscle stiffness, cramping  (p = NR)

Subjective evaluation (p = NR)


Abbreviations:  9-HPT = 9-Hole Peg Test; ADL = activities of daily living; d = day(s); EDSS = Expanded Disability Status Scale; g = gram(s); IM = intramuscular; kg = kilogram(s); mg = milligram(s); MRD = Minimal Record of Disability; MS = multiple sclerosis; MSFC = Multiple Sclerosis Functional Composite; MSIS = MS-Impairment Scale; No. = Number; NR = not reported; NRS = Neurologic Rating Scale; NS = not statistically significant; PO = per os (by mouth); SD = standard deviation; SF-36 = Medical Outcomes Study 36-Item Short-Form Health Survey; THC = tetrahydrocannabinol
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