Evidence Table 3b. Symptom management and improvement

	Study
	Selected Inclusion/ Exclusion Criteria
	Study Design
	Patients
	Interventions
	Outcomes/Results
	Comments/Quality Scoring

	
	
	
	
	
	
	

	Bass, Wein-shenker, Rice, et al., 1988

and

Rice, 1989


	Inclusion:  Clinically definite MS; spasticity interfered with activities of daily living; spasticity stable for ( 2 mo

Exclusion:  None specified


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  9 wk with each treatment, 22 wk total (2-wk run-in, two 9-wk treatment periods, 2-wk washout)

Provider specialty:  Neurologists and physiotherapists

Location:  1 site in London, Ontario, Canada


	No. of patients randomized:  66

Dropouts:  4 excluded for protocol violations/ non-compliance; 14 more failed to complete both treatment periods

Completed:  48 completed both treatment periods and were analyzed (MS diagnoses NR; of 62 not excluded for protocol violations/ non-compliance, 1 was “remitting” at entry, 19 were “progressive,” and 42 were “stable”)

Age (mean, with range; n = 62 not excluded for protocol violations/ non-compliance):  51.1 (30-74)

Baseline

EDSS:  NR
	1)  Tizanidine PO initiated at dose of 2 mg on the first day and 6 mg daily for the next three days; then increased by 6 mg every four days to a maximum of 32 mg/day (increased until spasticity controlled, AEs intolerable, or maximum dose reached); maintenance dose taken for 5 wk; tapered withdrawal during wk 9 of treatment

2)  Baclofen PO initiated at dose of 5 mg on the first day and 15 mg daily for the next three days; then increased by 15 mg every four days to a maximum of 80 mg/day (increased until spasticity controlled, AEs intolerable, or maximum dose reached); maintenance dose taken for 5 wk; tapered withdrawal during wk 9 of treatment

2-wk washout period between treatments (in addition to 1-wk tapered withdrawal)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Muscle strength  (7-point ordinal scale); muscle tone (6-point ordinal scale)

Definition of “improvement”:  ( 1-point change from baseline in right or left side

Proportion of patients with “improvement”:  

Similar percentages of patients improved, remained the same, and worsened on tizanidine compared to baclofen (p = NS)

Other (non-improvement) outcomes:  NR

2)  Physical functioning (EDSS): 

Definition of “improvement”:  Decrease of ( 1 point from baseline

Proportion of patients with “improvement”:  

Tizanidine 
9/48 (18%)

Baclofen
6/48 (12%) (P = NS)

Other (non-improvement) outcomes:  NR

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

Tizanidine (daytime somnolence, insomnia, xerostomia) 46% required dosage reduction; 4 withdrew (weakness)

Baclofen (muscle weakness) 61% required dosage reduction; 7 withdrew (weakness)


	Non-standard instruments used for assessing spasticity; much of data not shown

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  Yes (2 weeks)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Yes




	Evidence Table 3b. Symptom management and improvement (continued)



	Study
	Selected Inclusion/ Exclusion Criteria
	Study Design
	Patients
	Interventions
	Outcomes/Results
	Comments/Quality Scoring

	
	
	
	
	
	
	

	Brar, Smith, Nelson, et al., 1991


	Inclusion:  Clinically definite MS; EDSS ( 5.5; clinically stable for past 3 mo; mild to moderate spasticity in one or both lower extremities; age 24-54

Exclusion:  Systemic disorders; impaired mentation; previous intolerance to baclofen


	RCT (crossover, partially double-blind, single-center)

Duration of study treatment/follow up:  10 wk total:  2 wk each with baclofen, stretching, and combination; 4 wk with placebo (after each period involving baclo-fen; included tapering of baclofen)

Provider specialty:  Neurologists and physical therapists

Location:  1 site in Denver, CO


	No. of patients randomized:  38

Dropouts:  8

Completed:  30

Age:  NR

Baseline EDSS:  NR
	1)  Baclofen alone; titrated according to a predetermined schedule of 5-mg increments or decrements every day for 5 days to maximum of 20 mg/day; maximum dose then maintained for seven days

2)  Stretching exercises + placebo; exercise instruction given by physical therapist; program included stretches for hamstrings, quadri-ceps, adductor, and plantarflexor muscles

3)  Stretching exercises (as above)  + baclofen (as above)

4)  Placebo alone

Placebo periods followed each period in which baclofen was used and included a period for tapering off baclofen


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Quadriceps hypertonicity; muscle tone (Ashworth scale); self-rated questionnaire of functional abilities

Definition of “improvement”:  Not given

Proportion of patients with “improvement”:  

Ashworth

Improved

Baclofen

  9 (30%)

Stretch


  5 (17%)

Comb


12 (40%); p=0.10 v placebo

Placebo

  6 (20%)




100-yd
Stair
Household




walk
climb
activities

Baclofen
10%
20%

17%

Stretch

30%
  7%

23%

Comb

10%
23%

23%

Placebo
17%
13%

20%

Other (non-improvement) outcomes:  

Quadriceps spasticity was significantly improved after both baclofen and combination treatment when compared to placebo (p < 0.05)

2)  Physical functioning:  NR 

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:  None reported


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  No (only to baclofen vs. placebo)

Investigators blinded?  No (only to baclofen vs. placebo)

Outcome assessors blinded?  Unclear

No. of withdrawals in each group stated?  No

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  No

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Yes



	
	
	
	
	
	
	

	Canadian MS Research Group, 1987


	Inclusion:  At least 6-mo history of definite MS according to Schumacher criteria; ( 3-mo history of chronic, persistent, moderate to severe, daily fatigue (confirmed during 2-wk run-in)

Exclusion:  Pregnancy; hypersensitivity to amantadine; CHF or peripheral edema; hepatic or renal impairment; epilepsy; history of depression or other psychiatric disorders; acute anemia; thyroid disorders; diabetes; gastric or duodenal ulcers; alcohol or drug abuse


	RCT (crossover, double-blind, multicenter)

Duration of study treatment/follow up:  3 wk with each treatment, 10 wk total (2-wk placebo run-in, two 3-wk treatment periods, 2-wk placebo washout)

Provider specialty:  NR (presumably neurologists)

Location:  11 sites in Canada


	No. of patients randomized:  115 (57 relapsing-remitting, 33 relapsing-progressing, 22 chronic progressing, 3 benign)

Dropouts:  6

Completed:  109

Excluded from all analyses:  2 (protocol violations)

Excluded from some analyses:  21 (discovered post-randomization to have had insufficient baseline fatigue)

“Efficacy-analyzable” population:  86 (41 relapsing-remitting, 28 relapsing-progressing, 15 chronic progressing, 2 benign)

Age (mean ( SE; n = 86):  40.1 ( 1.0

Baseline EDSS (mean ( SE; n = 86):  4.3 ( 0.2
	1)  Amantadine PO 100 mg twice per day for 3 wk

2)  Placebo for 3 wk

2-wk placebo washout period between treatments


	1)  Symptom-specific functional status/ quality-of-life outcomes:  VAS fatigue score

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Change in VAS fatigue score baseline to end:

Amantadine:  29 to 25 (23 to 26), -4.3 mm Placebo:  30 to 27 (25 to 29), -2.6 mm 

p = NS

2)  Physical functioning:  most affected activity VAS; effect on activities of daily living total score

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Most affected activity VAS favored amantadine p < 0.05

ADL total score amantadine 27 (SE 1.13) baseline to 24 (SE 1.06) end, change of -2.5 compared to placebo 26 (SE 0.74) baseline to 26 (SE 0.74) end; change of -0.3 (p = 0.09)

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

66/115 (57%) reported AEs on amantadine; 62/115 (54%) reported AEs on placebo; 1 dropout for acute confusional state on amantadine
	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  Yes

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Unclear

Outcome assessors blinded?  Unclear

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Yes

Washout period?  Yes (2 wk)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Unclear



	
	
	
	
	
	
	

	Cartlidge, Hudgson, and Weightman, 1974


	Inclusion:  Spasticity; Ashworth score of 3-4 in at least one lower limb

Exclusion:  None specified


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  4 wk with each treatment, 9 wk total (two 4-wk treatment periods, 1-wk washout)

Provider specialty:  Neurologists

Location:  Newcastle, UK


	No. of patients randomized:  40 (34 MS “in remission but with severe residual neurological deficits,” 2 hereditary spastic paraplegia, 1 spondylotic myelopathy, 1 traumatic paraplegia)

Dropouts:  3

Completed:  37

Age (range):  22-61

Baseline EDSS:  NR
	1)  Baclofen PO 30 mg per day for 2 wk, then 60 mg per day for 2 wk

2)  Diazepam PO 15 mg per day for 2 wk, then 30 mg per day for 2 wk

1-wk washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Spasticity score (Ashworth scale)

Definition of “improvement”:  None

Proportion of patients with “improvement”: NA

Other (non-improvement) outcomes:  

Low-dose
Baclofen

Diazepam

N



37



37

Before/after

2.87/2.38

2.87/2.16

Change
 (SE)
0.49 (0.163)

0.71 (0.159)

p-value


< 0.01


< 0.001

High-dose

N



26



23

Change (SE)
1.31 (0.227)

1.13 (0.202)

p-value


< 0.001


< 0.001

No differences between baclofen and diazepam.  No period effect or treatment-period interaction

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR  

6)  Adverse events:

Daytime sedation, weakness, gustatory disturbances (loss of taste and smell)

11 withdrew on high-dose baclofen

14 withdrew on high-dose diazepam


	Adverse events at high dose levels resulted in high dropout rate

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  No

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  No

Washout period?  Yes (1 wk)

No. of patients in each sequence clearly described?  Yes

Were patients who did not complete all of the periods excluded from the analysis?  No



	
	
	
	
	
	
	

	Cohen and Fisher, 1989


	Inclusion:  Definite or probable MS according to Poser criteria; diagnosis established at least 6 mo prior to study entry; daily symptomatic fatigue for ( 3 mo
Exclusion:  EDSS > 6; moderate or major depression on Beck Depression Inventory; pregnancy; CHF; renal or hepatic impairment; epilepsy; anemia; thyroid disorders; diabetes; active gastric or duodenal ulcer; psychiatric disorder; alcohol or drug abuse; current use of stimulants, sedative-hypnotics, anti-depressants, major tranquilizers, beta-blockers, immuno-suppressants, or steroids


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  4 wk with each treatment, 10 wk total (two 4-wk treatment periods, 2-wk washout)

Provider specialty:  NR

Location:  1 site in Worcester, MA


	No. of patients randomized:  29 (16 benign or relapsing-remitting, 13 chronic-deteriorating or relapsing-deteriorating)

Dropouts:  7

Completed:  22

Age (mean ( SD):  44.5 ( 9.3

Baseline EDSS (mean ( SD, n = 22 completers):  4.0 ( 1.4
	1)  Amantadine PO 100 mg twice per day for 4 wk

2)  Placebo for 4 wk

2-wk washout between treatment periods  


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Fatigue (daily ratings; point scale 1-5)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Amantadine mean fatigue score 3.2 ( 0.04 SE versus placebo 3.0 ( 0.03 SE (p = 0.58)

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR

4)  Work or employment outcomes: NR

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events: 

4 amantadine and 4 placebo patients reported AEs.  At least 1 amantadine-treated patient withdrew due to nausea and anxiety; 1 placebo patient with constipation may have withdrawn.


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Unclear

Investigators blinded?  Unclear

Outcome assessors blinded?  Unclear

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  No

Washout period?  Yes (2 wk)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Yes



	
	
	
	
	
	
	

	Crawford and McIvor, 1985


	Inclusion:  Primary diagnosis of MS; mental status optimal or only mildly to moderately deficient
Exclusion:  None specified


	RCT (parallel-group, open-label, single-center)

Duration of study treatment/follow up:  6 mo

Provider specialty:  NR (presumably psychologists)

Location:  1 site in New York, NY


	No. of patients randomized:  32

Dropouts:  NR

Completed:  NR

Age:  Mean, 47.25; range, 20-63

Baseline EDSS:  NR; patients described as “moderately to severely disabled physically”
	1)  Traditional, insight-oriented group psychotherapy (IOT;   n = NR); two 1-hr sessions per wk for approximately 6 mo (50 sessions total)

2)  Current events discussion group (CE, active control; n = NR); two 1-hr sessions per wk for approximately 6 mo (50 sessions total)

3)  No treatment (n = NR)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  

2)  Physical functioning:  NR

3)  Cognitive functioning: MMPI Depression-30 Scale (D-30); Anxiety Scale Questionnaire (ASQ); Internal-External Control Scale (IECS); Rosenberg Self-Esteem Scale (SES)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  



IOT

CE

Control
p-value

D-30
19.3
23.5
23.5
0.025

IECS
28.3
30.7
37

0.005

ASQ
NR

NR

NR

NS

SES
NR

NR

NR

NS

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:  NR


	Little assessment of the clinical importance of changes observed in psychological scales

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  No

No. of withdrawals in each group stated?  No



	
	
	
	
	
	
	

	Cutter, Scott, Johnson, et al., 2000


	Inclusion:  Laboratory-supported diagnosis of chronic progressive MS (MRI and/or CSF); clinical evidence of spasticity; veteran eligible for care at study site (Denver VAMC); age 18-85

Exclusion:  Lack of clinically significant spasticity; inability to travel to study site for evaluations; potential to become pregnant during study; significant renal dysfunction


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  26 days (6 days treatment with each intervention + 14-day washout period)

Provider specialty:  NR

Location:  Denver, CO (1 site)


	No. of patients randomized:  22

Dropouts:  1

Completed:  21

Age:  Range, 34-67

Baseline

EDSS:  Range, 6.0-9.0
	1)  Gabapentin PO; 300 mg three times per day for 2 days, then 600 mg three times per day for 2 days, finally 900 mg three times per day for 2 days (n = 22)

2)  Placebo (n = 22)

14-day washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Spasm frequency scale; spasm severity scale, interference with function scale, painful spasm scale, global assessment scale

Definition of “improvement”:  

Spasm frequency – no spasms

Interference with function – not defined

Global assessment – not defined

Proportion of patients with “improvement”:  

Spasm frequency (p = 0.0001)



Gabapentin


Placebo


    B/l

Post
     B/l

Post

None  0 (0%)
 6 (28%)   0 (0%)
0 (0%)

Mild    5 (24%)  12 (57%)  5 (24%)
7 (33%)

Mod  11 (52%)    2 (9%)  11 (52%) 12 (57%)

Sev    5 (24%)
  1 (5%)
    5 (24%)
2 (9%)

Interference with function (p = 0.02)



Gabapentin


Placebo



B/l

Post

B/l

Post

None
2 (9%)
  10 (48%)
4 (19%)
4 (19%)

Difficult
13 (62%) 10 (48%)
11 (52%) 12 (57%)

Imposs
6 (29%)
  1(5%)
      6 (29%)
5 (24%)

Global assessment (p = 0.003)



Gabapentin


Placebo





Post

Post

Lot better
11 (52%)

1 (5%)

Little better
4 (19%)


4 (19%)

Unchanged
6 (27%)


12 (57%)

Worse

0 (0%)


4 (19%)

Other (non-improvement) outcomes:  

Modified Ashworth Scale (p = 0.0005)

2)  Physical functioning (EDSS):

Definition of “improvement”:  

Proportion of patients with “improvement”:  

“No significant change in…EDSS with either gabapentin or placebo?

Other (non-improvement) outcomes:  

3)  Cognitive functioning:  

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Digit Span, Digit Symbol, adjective generation technique

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  Falls in 2 patients, 1 gabapentin, 1 placebo


	Some impact on spasticity measures, but none on EDSS

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  No

Washout period?  Yes (14 days)

No. of patients in each sequence clearly described?  Yes

Were patients who did not complete all of the periods excluded from the analysis?  Yes



	
	
	
	
	
	
	

	Eyssette, Rohmer, Serratrice, et al., 1988


	Inclusion:  Chronic spasticity due to MS; age 18-70

Exclusion:  None specified


	RCT (parallel-group, double-blind, multicenter)

Duration of study treatment/follow up:  Treatment lasted 8 wk; preceded by 3-day run-in

Provider specialty:  NR (presumably neurologists) 

Location:  6 sites in France


	No. of patients randomized:  100

Dropouts:  14

Completed:  86

Age (mean ( SE):  

Tizanidine:  46.8 ( 1.6

Baclofen:  47.5 ( 1.7

Baseline EDSS:  NR

(60/100 patients were bedridden at entry)
	1)  Tizanidine (n = 50); initiated at 2 mg three times per day; daily dose then increased, if tolerated, by 2 mg every 2 days for first 2 wk, up to maximum dose of 24 mg/day; maximum dose then taken for 6 wk

2)  Baclofen (n = 50); initiated at 5 mg three times per day; daily dose then increased, if tolerated, by 5 mg every 2 days for first 2 wk, up to maximum dose of 60 mg/day; maximum dose then taken for 6 wk


	1)  Symptom-specific functional status/ quality-of-life outcomes: Muscle tone (5-point scale); flexor spasms, clonus, strength, locomotor function

Definition of “improvement”:  Flexor spasms & muscle tone – none described; clonus – no longer detectable

Proportion of patients with “improvement”:  

Flexor spasms

2 wk
8 wk

Tizanidine (n = 36)
47%
55%

Baclofen (n = 33)
48%
43%

P = NS

Muscle tone by muscle group improved in between 40% to 67% of patients; no statistically significant difference between tizanidine and baclofen for any muscle group or time point

Clonus

2 wk

8 wk

Tizanidine
8/35 (23%)
8/28 (29%)

Baclofen
8/30 (27%)
6/28 21%)

Other (non-improvement) outcomes:  

In ambulatory patients (40/100) there was no significant change in walking distance for tizanidine or baclofen

2)  Physical functioning:  NR 

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

Tizanidine:  daytime drowsiness (n = 15), dry mouth (n = 14), fatigue (n = 8), orthostatic hypotension (n = 6), and insomnia (n = 7).

Discontinued in 6:  daytime drowsiness (n = 2); weakness and drowsiness (n = 2), syncope (n = 1) and bradycardia (n = 1).

Baclofen (daytime drowsiness (n = 10), fatigue (n = 12), muscular weakness (n = 10), disturbances of affect (n = 9), and vomiting (n = 8).  Discontinued in 4:  rash    (n = 1), vomiting (n = 1), disturbed affect (n = 1), and muscular weakness and syncope   (n = 1).


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Feldman, Kelly-Hayes, Conomy, et al., 1978


	Inclusion:  Adults with an established diagnosis of MS; spontaneous flexor contractions or spasticity for ( 3 mo; free of infections, peripheral vascular disease, contrac-tures, advanced arthritis, or other conditions that might hinder evaluation of joint movement
Exclusion:  Women of childbearing age; patients with bleeding tendencies, GI disease, or liver and renal impairment


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  4 wk with each treatment; 10 wk total (1-wk placebo run-in, two 4-wk treatment periods, 1-wk placebo washout) 

Provider specialty:  NR

Location: Boston, MA


	No. of patients randomized:  33

Dropouts:  10

Completed:  23

Age:  Mean, 43; range, 38-53

Baseline EDSS:  NR; disability said to have varied “from being ambulatory with a spastic gait to functional quadriplegia”
	1)  Baclofen; initiated at 5 mg three times per day for 3 days; increases then made at intervals not less than 3 days up to a maximum dose of 80 mg/day (or less if AEs occurred or maximum benefit achieved at lower dose)

2)  Placebo (with dose adjustments as above)

1-wk placebo washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes (spasm frequency, clonus [knee], resistance to passive movement, functional assessment): 

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  




ROM 


Spasm




exercises

frequency

Baclofen
15/23 (65%)
9/16 (56%)

Placebo
4/23 (17%)

1/16 (6%)




P < 0.05

p < 0.05




Clonus


Barthel

Baclofen
12/15 (80%)
8/16 (50%)

Placebo
1/15 (7%)

7/16 (46%)




P < 0.01

p = NS

Other (non-improvement) outcomes:  

2)  Physical functioning:  NR 

3)  Cognitive functioning:  NR   

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR  

6)  Adverse events:

Dry mouth (baclofen n = 5; placebo n = 1).  Also observed: drowsiness, dizziness, anorexia, nocturia and constipation.


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  No

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  Yes (1 wk)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Unclear



	
	
	
	
	
	
	

	Foley, Bedell, LaRocca, et al., 1987


	Inclusion:  Confirmed diagnosis of MS; DSS ( 8; no major cognitive deficits
Exclusion:  None specified


	RCT (parallel-group, open-label, single-center)

Duration of study treatment/follow up:  5 wk (6-mo follow up included only 10 patients and only patients in experimental group)

Provider specialty:  Experimental group:  Advanced clinical psychology graduate student, supervised by 2 licensed clinical psychologists

Control group:  “Hospital staff who utilized standard methods in treating patients”

Location:  1 site in Bronx, NY


	No. of patients randomized:  41 (type of MS not specified; 60% of patients were experiencing a relapse at start of trial, 58% at end)

Dropouts:  5 (missing data)

Completed:  36

Age:  Mean, 38.8

Baseline DSS:  Mean, 6; range, 1-8
	1)  Stress inoculation therapy (SIT) (n = NR); combination of cognitive-behavioral therapy (focused on relieving affective distress and preventing maladaptive psycho-logical responses to stress) and progres-sive muscle relaxation (shortened version); total of 6 sessions over 5 wk (length of individual session NR)

2)  Current available care (CAC) (n = NR); patients received a variety of psycho-therapeutic and medical interventions (including minimum of 2 hr of supportive psychotherapy) for 5 wk


	1)  Symptom-specific functional status/ quality-of-life outcomes (BDI; STAI-S; STAI-T; Hassles scale; PFC):

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

MANOVA showed significant treatment effect for composite of all outcome measures (p < 0.002):




SIT


CAC

 p-value

BDI

 13.2 ( 10.5

21.6 ( 14.2
 < 0.05

STAI-S
 37.2 ( 13.8

50.5 ( 13.0
 < 0.05

STAI-T
 46.2 ( 13.1

51.9 ( 13.4
     NS

Hassles
 57.5 ( 37.6

89.2 ( 67.1
 < 0.05

WCC
 16.2 ( 4.8

11.8 ( 4.6
 < 0.05

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR  

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  No

No. of withdrawals in each group stated?  No

	
	
	
	
	
	
	

	Franca-bandera, Holland, Wiesel-Levison, et al., 1988


	Inclusion:  Definite MS; followed at study site; EDSS 6.0-9.0; evidence of ability to benefit from rehabilitation (at least 3 specific rehabilitation goals); not institutionalized and able to return home after inpatient treatment; insurance or other resources to pay for inpatient or outpatient treatment

Exclusion:  None specified


	RCT (parallel-group, open-label, single-center)

Duration of study treatment/follow up:  3 mo

Provider specialty:  Neurologists, physical therapists, occupational therapists, nurses

Location:  1 site in Bronx, NY


	No. of patients randomized:  84

Dropouts:  11 did not enter treatment or were lost to follow up

Completed:  73

Age:  NR

Baseline EDSS:  NR
	1)  Inpatient rehabilitation (n = 42); daily physical (two 45-min sessions per day) and occupational therapy (1 session per day); bladder management, speech therapy, and social services provided as needed; equipment needs assessed and addressed; individual care plan for each patient; coordinated, multidisciplinary approach

2)  Outpatient rehabilitation (n = 42); physical and occupational therapy; bladder management, speech therapy, and social services as needed; equipment needs assessed and addressed; treatment administered through community-based visiting nurse services or public health nurse services

Treatment of both groups supervised by neurologist at study site


	1)  Symptom-specific functional status/ quality-of-life outcomes: Incapacity Status Scale (ISS) (part of Minimal Record of disability [16-item self-report inventory reflecting ambulation status and level of independence in self-care); need for home assistance (number of hours of assistance in ADLs)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  



Entry
3-mo
3-mo 

p-value

ISS





adjusted


 Inpt
28( 9
26( 9.4

24.3
< 0.05

 Opt
24( 7.2
26( 8.5

27.2



Assistance

 Inpt
62( 52
73( 62

76.9
0.17

 Opt
71( 56
77( 56

73.1

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR  

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  No

No. of withdrawals in each group stated?  No



	
	
	
	
	
	
	

	Fredrikson, 1996


	Inclusion:  Clinically definite MS; increased daytime frequency of voiding/ incontinence episodes; had previously tested anticholinergic drugs with unsatisfactory effect on bladder symptoms

Exclusion:  Hyper-tension, coronary artery disease; diabetes; hepatic disease


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  2 wk with each treatment; 6 wk total (2-wk run-in, two 2-wk treatment periods, no washout)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Huddinge, Sweden


	No. of patients randomized:  27

Dropouts:  0 premature withdrawals; 1 patient excluded from analyses (appendectomy); 4 provided incomplete data for main outcome

Completed:  22 included in analysis of main outcome

Age:  Mean, 51; range, 24-69

Baseline EDSS:  NR
	1)  Desmopressin nasal spray 20 μg daily 

2)  Placebo nasal spray

No washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Number of voidings and incontinence episodes (a) during 6 hr after drug intake, (b) during 24 hr

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Voidings

Mean ( SD





6 hr


24 hr

Baseline

3.1( 1.0
10.7( 2.5

Placebo

3.1( 1.0
8.6( 2.3

Desmopressin
2.6( 1.0
8.4( 2.6

p-value


< 0.05

NS

2)  Physical functioning:  NR  

3)  Cognitive functioning:  NR  

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  No

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Yes



	
	
	
	
	
	
	

	Freeman, Langdon, Hobart, et al., 1997


	Inclusion:  Clinically or laboratory-supported definite MS; in progressive phase of the disease as established by neurologist; considered appropriate for inpatient rehabilitation

Exclusion:  Current or recent (within 1 mo) relapse; use of steroids in previous mo; required urgent admission on clinical grounds; other diseases; cognitive impairment such that unable to give informed consent


	RCT (parallel-group, open-label, single-center)

Duration of study treatment/follow up:  Active treatment lasted average of 20 days; patients followed for total of 6 wk

Provider specialty:  Multi-disciplinary team

Location:  1 site in London, UK


	No. of patients randomized:  70

Dropouts:  4

Completed:  66 (60 secondary progressive, 6 primary progressive)

Age (mean ( SD; n = 66 completers):  

Rehab:  43.2 ( 10.8

Wait-list:  44.6 ( 9.7

Baseline EDSS (median, with range):  

Rehab:  6.5 (5.0-9.0)

Wait-list:  6.5 (6.0-8.5)


	1)  Comprehensive, short-term (mean, 20 days; range, 17-31), inpatient rehabilitation program; not described in detail, but said to involve multi-disciplinary team approach, interventions tailored to individual’s needs, and patient-centered functional goal-setting approach (n = 32)

2)  Wait-list control (n = 34)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  NR 

2)  Physical functioning (EDSS):

Definition of “improvement”:  

Proportion of patients with “improvement”:  

EDSS – No statistically significant difference between the two groups in … EDSS change scores (p = 0.42)…“with change scores clustering closely around zero”

FIM motor scores - 72% of people in the treatment group improved their overall level of disability, 3% stayed the same, and 25% deteriorated. In contrast, 29% of people in the control group improved their overall level of disability, 9% stayed the same, and 62% deteriorated (p < 0.001)

Other (non-improvement) outcomes:  

LHS – 53% of the treatment group improved their total handicap score, 3% remained the same, and 44% deteriorated.  In contrast 23% of the control group improved, 12% stayed the same, and 65% deteriorated (p = 0.01)

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	No difference was shown between treatment and control groups for those who were walking (p = 0.38), but there was a significant difference among wheelchair users (p = 0.03)

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  Yes

Concealment of allocation?  No

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  No

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	From and Heltberg, 1975


	Inclusion:  Spasticity due to MS; inpatients

Exclusion:  None specified


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  4 wk with each treatment, 10 wk total (two 4-wk treatment periods, 1-wk washout, 1-wk follow up)

Provider specialty:  Neurologists

Location:  1 site in Copenhagen, Denmark


	No. of patients randomized:  17

Dropouts:  1

Completed:  16

Age:  Mean, 51; range, 38-68

Baseline EDSS:  NR; only 2 patients had significant walking ability
	1)  Baclofen PO 10-mg tablets; dose titrated to optimal level during first 2 wk, then continued for 2 wk; mean optimal dose, 61.2 mg (range, 30-120 mg)

2)  Diazepam PO 5-mg tablets; dose titrated to optimal level during first 2 wk, then continued for 2 wk; mean optimal dose, 26.8 mg (range, 10-40 mg)

1-wk washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes (flexor spasm, clonus): 

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  





Baclofen
Diazepam

Flexor spasm
10/12 (83%) 12/14 (86%)

Clonus


16/26 (62%) 18/28 (64%)

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

Baclofen 8 (sedation [n = 5], weakness, depression, nausea)

Diazepam 12 (sedation [n = 11], weakness)

One patient discontinued treatment with baclofen due to AE (sedation).


	No significant differences between baclofen and diazepam

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  Yes (1 wk)

No. of patients in each sequence clearly described?  Yes

Were patients who did not complete all of the periods excluded from the analysis?  Unclear



	
	
	
	
	
	
	

	Gambi, Rossini, Calenda, et al., 1983


	Inclusion:  Spinal spasticity

Exclusion:  None specified


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  5 wk with each treatment, 13 wk total (2-wk run-in, two 5-wk treatment periods, 1-wk washout)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Milan, Italy


	No. of patients randomized:  24    (12 MS, 12 degenerative myelopathies)

Dropouts:  2 (both MS)

Completed:  22 (10 MS, 12 degenerative myelopathies)

Age (mean ( SE, MS patients only):  38.2 ( 2

Baseline EDSS:  NR
	1)  Dantrolene sodium PO; initiated at 25 mg twice per day and increased by slow weekly increments until therapeutic goal achieved (maximum dose permitted = 350 mg per day); treatment lasted 5 wk

2)  Placebo, with dose adjustments as above, for 5 wk

1-wk washout between treatment period


	1)  Symptom-specific functional status/ quality-of-life outcomes:  NR  

2)  Physical functioning:

Hip flexor movement (degrees); degree of spasticity (6-point scale); muscular strength (6-point scale); clonus (6-point scale); knee and ankle tendon reflexes (6-point scale)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:

Change in hip flexor movement (degrees)  




Dantrolene
Placebo
p-value

Left hip

8.5( 3.7
1.5( 3.9
NS

Right hip
9.5( 2.7
-1( 2.9

NS

No influence on knee joint movements

Dantrolene reduced spasticity of both lower limbs (p < 0.05; data not shown)

No significant difference for muscular strength, clonus and tendon reflexes (data not shown)

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

13/24 (59%) reported AEs (headache drowsiness, nausea, vomiting, gastric pain, malaise, muscular weakness).

2/24 (9%) on dantrolene and 3/24 (14%) on placebo withdrew due to AEs.


	Few data shown

Small study, especially when MS subgroup considered separately

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  Yes

Concealment of allocation?  No

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  Yes (1 wk)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Unclear



	
	
	
	
	
	
	

	Geisler, Sliwinski, Coyle, et al., 1996


	Inclusion:  Clinically or laboratory-supported definite MS according to Poser criteria; severe fatigue (Fatigue Severity Scale score ( 4.0); ambulatory; EDSS ( 6.5; age 18-50

Exclusion:  EDSS > 6.5; severe depression (score > 35 on Center for Epidemiologic Studies Depression Scale); severe dementia (score < 15 on Mini-Mental State Examination); current or recent (within 2 mo) MS relapse; current or recent (within 2 mo) use of fatigue-producing medication (e.g., tricyclic anti-depressants, benzodiazepines)


	RCT (parallel-group, double-blind, single-center)

Duration of study treatment/follow up:  6 wk treatment, 10 wk total (2-wk run-in, 6 wk treatment, 2 wk follow up) 

Provider specialty:  Neurologists

Location:  1 site in Stony Brook, NY


	No. of patients randomized:  45 (38 relapsing-remitting, 7 chronic progressive)

Dropouts:  NR (implied 0)

Completed:  NR (implied 45)

Age (mean ( SD):  

Amantadine:  40 ( 6.4 

Pemoline:  41 ( 6.2

Placebo:  40 ( 5.6

Baseline EDSS (mean ( SD):  

Amantadine:  3.1 ( 2.1

Pemoline:  2.6 ( 0.9

Placebo:  2.2 ( 1.7


	1)  Amantadine PO 100 mg twice daily for 6 wk (n = 16)

2)  Pemoline PO 18.75 mg, once daily for 1st wk, twice daily for 2nd wk, then three times per day during weeks 3-6 (n = 13)

3)  Placebo (double-dummy technique used) (n = 16)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  NR 

2)  Physical functioning:  NR 

3)  Cognitive functioning: Attention (Digit Span, Trail Making Test, Symbol Digit Modalities Test); verbal memory (Selective Reminding Test); nonverbal memory (Benton Visual Retention Test), and motor speed (Finger Tapping Test)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

All three treatment groups showed significant improvement on cognitive measures; however, only written SDMT (a measure of attention and visual search) showed a significant difference between treatment groups, with amantadine-treated group showing the greatest improvement.  For other measures, the change scores were nearly identical between groups with no significant differences between the active drug groups and the placebo group.

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR
	Study patients were subgroup of the patients examined in Krupp, Coyle, Doscher, et al., 1995, below

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Gillson, Richards, Smith, et al., 2002


	Inclusion:  Diagnosis of MS confirmed by neurologist exam and the presence of CNS sclerotic lesions on MRI; EDSS 5.0-6.5; Modified Fatigue Impact Scale (MFIS) score > 40; no relapse in previous 3 mo; age ( 18
Exclusion:  Current or previous use of study drug; current use of antispasmodic agents, cortico-steroids, chemo-therapeutic agents, MAOIs, or histamine blockers; started antidepressants, interferons, or glatiramer acetate in past 3 mo; serious renal, hepatic, endocrine, cardiac, or pulmonary disease


	RCT (parallel-group, double-blind, single-center)

Duration of study treatment/follow up:  12 wk

Provider specialty:  NR

Location:  1 site in Seattle, WA


	No. of patients randomized:  29 (10 relapsing-remitting, 16 secondary progressive, 3 primary progressive; significant difference between treatment groups at baseline)

Dropouts:  3

Completed:  26

Age:  Mean, 47.4

Baseline EDSS:  NR
	1)  Transdermal cream containing histamine diphosphate 1.65 mg + caffeine citrate 100 mg per 0.2 mL (Prokarin™); applied twice per day using a skin patch (n = 22)

2)  Placebo cream 

(n = 7)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Modified Fatigue Impact Scale (MFIS); timed walk test (25-foot); 9-hole peg test

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

MFIS






     p-value

Week 0

4

8

12
within group

PK
58(8.9
38( 18
38( 16
37( 15
< 0.001

Pl
61(7.5
NR

NR

53( 11
NS

p-value (between-group)
< 0.02

No significant differences between the Prokarin™ group and the placebo group for secondary endpoints (25-foot timed walk, 9-hole peg test)

2)  Physical functioning:  NR 

3)  Cognitive functioning:  Paced Auditory Serial Additions Test (PASAT)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  No significant differences between the Prokarin™ group and the placebo group for PASAT

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  All AEs observed were mild – specific AEs included skin irritation, itching, and headache


	Authors point out that baseline differences showed more relapsing-remitting patients in the Prokarin™ group

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Hauser, Doolittle, Lopez-Bresnahan, et al., 1992


	Inclusion:  Clinically definite MS of either inactive (relapsing-remitting MS that had been clinically stable for > 2 yr) or very slowly progressive (chronic MS without change for ( 1 yr as assessed by Ambulation Index and EDSS) form; spasticity or spontaneous flexor spasms sufficient in degree to interfere with functional activities for ( 3 mo; ambulatory, with EDSS ( 6 and Ambulation Index ( 5; reasonable functional use of arms; good general health; age 18-55

Exclusion:  Cancer or serious underlying medical illness; advanced arthritis, contractures, or other conditions hindering evaluation of joint movement; use of psychoactive drugs; antispasticity treatment within previous 1 mo; use of chemotherapeutic agents within previous 6 mo
	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  8 wk each treatment, 18 wk total (two 8-wk treatment periods, 2-wk washout)

Provider specialty:  Neurologists

Location:  1 site in Boston, MA


	No. of patients randomized:  26

Dropouts:  5

Completed:  21

Age (mean ( SE):  41 ( 6.5

Baseline EDSS (mean ( SE):  

4.7 ( 1.5
	1)  Threonine (naturally occurring amino acid), 5 capsules three times per day for a total daily dose of 7.5 mg for 8 wk

2)  Placebo for 8 wk

2-wk washout between treatment periods

Patients also instructed to consume “a standard 75-g protein diet” during the study


	1)  Symptom-specific functional status/ quality-of-life outcomes: Ashworth Scale; Clinician Spasticity Scale (upper extremity muscle tone, lower extremity muscle tone, reflexes and spontaneous flexor spasms each graded improved [+1]/same[0]/worse     [-1] then summed); Patient Spasticity Scale

Definition of “improvement”:  Not described

Proportion of patients with “improvement”:  

Spasticity 
Clinician Scale
Patient Scale

Threonine
11/21 (52%)
8/21 (38%)

Placebo
  5/21 (24%)
4/21 (19%)

p-value


0.04


0.18

Other (non-improvement) outcomes:  

2)  Physical functioning: EDSS; Ambulation Index

Definition of “improvement”:  

Proportion of patients with “improvement”:  

Other (non-improvement) outcomes:  

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life utcomes:  NR 

6)  Adverse events:  None reported


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  Yes

Concealment of allocation?  Yes

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  No

Washout period?  Yes (2 wk)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  No



	
	
	
	
	
	
	

	Hilton, Hertogs, and Stanton, 1983


	Inclusion:  Women with MS who complained of nocturia (waking to void on two or more occasions each night)

Exclusion:  History of impaired renal function, ischemic heart disease, hypertension, or urinary infection


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  NR (1-wk run-in, but length of treatment not specified)

Provider specialty: OB/GYNs

Location:  1 site in London, UK


	No. of patients randomized:  16

Dropouts:  0

Completed:  16

Age:  NR

Baseline EDSS:  NR
	1)  Desmopressin nasal spray 20 μg daily at bedtime

2)  Placebo nasal spray at bedtime

No washout period described


	1)  Symptom-specific functional status/ quality-of-life outcomes: Subjective benefit in nocturia

Definition of “improvement”:  Not described

Proportion of patients with “improvement”:  

Desmopressin 
9/16 (56%)

Placebo

1/16 (  6%)

P = 0.008

Other (non-improvement) outcomes:  




Desmo

Urinary freq
pressin

Placebo
p-value

Daytime 
8.7( 3.4
8.6( 2.5
ns

Nighttime
1.3( 1.0
2.0( 0.9
< 0.001

2)  Physical functioning:  NR 

3)  Cognitive functioning:  NR  

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  

Headache (n = 3), nasal congestion (n = 1)

No patients stopped treatment due to AEs


	Treatment duration not described; apparently no washout period and no analysis reported for period or carry-over effects

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period? No

No. of patients in each sequence clearly described?  Yes

Were patients who did not complete all of the periods excluded from the analysis?  No (no dropouts)



	
	
	
	
	
	
	

	Hoog-straten, van der Ploeg, Burg, et al., 1988


	Inclusion:  Spasticity due to MS; spasticity stable for ( 2 mo; EDSS 4-7

Exclusion:  Severe cardiac insufficiency; marked hypertension (DBP > 110 mmHg); severe hypotension; chronic alcoholism; history of mental illness; pretreatment with diazepam or dantrolene


	RCT (crossover, open label [only assessors of selected outcomes were blinded], single-center)

Duration of study treatment/follow up:  6-7 wk with each treatment, 13.5-15.5 wk+ total (two 6- to 7-wk treatment periods, 1.5-wk+ washout period)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Groningen, The Netherlands


	No. of patients randomized:  16

Dropouts:  5

Completed:  11

Age (mean ( SD):  54.9 ( 8.3

Baseline EDSS (mean ( SD):  6.1 ( 0.8
	1)  Tizanidine PO; dose titrated to optimal level (range, 12-24 mg daily) over first 2-3 wk, then continued for 4 wk

2)  Baclofen PO; dose titrated to optimal level (range, 15-60 mg daily) over first 2-3 wk, then continued for 4 wk

Washout between treatment periods:  taper off of study meds over 1-2 wk, followed by drug-free period of at least 3 days


	1)  Symptom-specific functional status/ quality-of-life outcomes:  NR  

2)  Physical functioning: Spasticity (7-point scale); spasms (7-point scale); mobility (7-point scale)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Data not provided for spasticity.

Overall efficacy variable showed no significant difference whether completers of both periods analyzed as cross-over (n = 11) or first-period only data (n = 14) analyzed.

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

AEs reported on baclofen (muscle weakness (n = 11), somnolence (n = 4), dry mouth, nausea (n = 3), urine incontinence (n = 3), dizziness) and on tizanidine (muscle weakness (n = 4), somnolence (n = 8), dry mouth (n = 5); flushed (n = 3);

Severe AEs on baclofen (muscle weakness (n = 6); nausea (n = 1)) and tizanidine (somnolence (n = 1), depression (n = 1))

3 patients discontinued treatment due to AEs on baclofen


	Small study

Unclear relationship between primary measures (spasticity, spasms, mobility) and variable analyzed (overall efficacy)

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  No

Washout period?  Yes (1-2 wk+)

No. of patients in each sequence clearly described?  Yes

Were patients who did not complete all of the periods excluded from the analysis?  Yes



	
	
	
	
	
	
	

	Hoverd and Fowler, 1998


	Inclusion:  MS and neurogenic bladder dysfunction (( 8 episodes of voiding per day); sufficient lower limb power to stand; cognitively unimpaired

Exclusion:  Diabetes; heart disease; hypertension; renal disease; use of diuretic therapy


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  2 wk with each treatment; 6 wk total (2-wk run-in, two 2-wk treatment periods, no washout)

Provider specialty:  NR

Location:  1 site in London, UK


	No. of patients randomized:  28

Dropouts:  4 (3 before treatment started)

Completed:  24

Age:  Mean, 43; range 18-65

Baseline EDSS:  NR
	1)  Desmopressin nasal spray 20 μg at same time each day (between 8:00 AM and 2:00 PM)

2)  Placebo nasal spray

No washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes [describe scale/instrument used]: 

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  




Desmo-

Urinary freq
pressin

Placebo
p-value

Day (6 hr)
2.4( 0.9
3.1( 1.4
0.008

Nighttime
1.5( 1.2
1.4( 1.1
0.26

Vol (6 hr)
246( 99
342( 166
0.006

Vol (24 hr)
1218( 455
1272 ( 482
0.052

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

Hyponatremia, malaise, headache nausea (required withdrawal from desmopressin)


	No washout period; no discussion of carry-over or period effects

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  No

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Yes



	
	
	
	
	
	
	

	Hyman, Barnes, Bhakta, et al., 2000


	Inclusion:  Definite or probable MS; disabling spasticity affecting the hip adductor muscles of both legs (EDSS ( 7), which had been stable for ( 6 mo and which caused moderate pain or difficulty in nursing (hygiene score ( 2); age ( 18

Exclusion:  Acute exacerbation of MS; contracture of the hip; hypersensitivity to botulinum toxin; myasthenia gravis; other neuromuscular junction diseases; pregnant; pre-menopausal and unwilling to use contraception; recent treatment with botulinum toxin (4 mo), phenol injection (4 mo), intrathecal baclofen (14 days), or any investigational drug (3 mo)


	RCT (parallel-group, double-blind, multicenter)

Duration of study treatment/follow up:  Single treatment; patients followed up for 12 wk

Provider specialty:  NR

Location:  8 sites in Europe (6 UK, 1 Germany, 1 Austria)


	No. of patients randomized:  74

Dropouts:  14

Completed:  60

Age (mean ( SD):  

BTX 1500:  46.8 ( 10.3

BTX 1000:  54.0 ( 9.9

BTX 500:  47.0 ( 12.2

Placebo:  50.7 ( 10.9

Baseline EDSS (median):  

BTX 1500:  7.50

BTX 1000:  7.50

BTX 500:  8.00

Placebo:  7.75


	1)  Botulinum toxin (Dysport®) IM 1500 units, one injection to hip adductor muscles of both legs (n = 17)

2)  Botulinum toxin IM 1000 units, one injection, as above    (n = 20)

3)  Botulinum toxin IM 500 units, one injection, as above    (n = 21)

4)  Placebo, one injection, as above    (n = 16)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Hygeine assessment

Definition of “improvement”:  Overall investigator and patient opinion at end of study – excellent, good or fair on 5-point scale where lowest categories are poor, no benefit

Proportion of patients with “improvement”:  





Overall opinion
Outcome

Invest

Patient

Placebo

  7(44%)
  7 (44%)

BTX 500

14 (67%)
13 (62%)

BTX 1000

  9 (48%)
10 (53%)

BTX 1500

  6 (36%)
  8 (47%)

Other (non-improvement) outcomes:




Outcome
Hygiene assessment (median)

Placebo

2.0

BTX 500

2.0

BTX 1000

1.0 

BTX 1500

1.0

2)  Physical functioning:  Passive hip abduction; active hip abduction; modified Ashworth score; spasm frequency

Definition of “improvement”:  

Hip abduction - Not described 

Proportion of patients with “improvement”:  




Active


Outcome
Hip abd

Placebo
2 (13%)

BTX 500
1 (5%)


BTX 1000
1 (6%)


BTX 1500
2 (12%)

Other (non-improvement) outcomes:  




Hip abduction





Passive

Active



Deg (SD)
possible (%)

Placebo
54 (20)

4 (27)

BTX 500
56 (25)

5 (26)

BX 1000
63 (24)

5 (31)

BTX 1500
61 (25)

7 (41)

p-value

NS


NS




Ashworth
Muscle
Spasm




Score

Tone
Frequency







Max
Max




(median)
n (%)
n (%)

Placebo
8.0


13 (87)
3 (20)

BTX 500
4.0


13 (68)
3 (16)

BTX 1000
12.0

13 (76)
7 (41)

BTX 1500
8.0


10 (59)
4 (24)

p-value

NS


NS

NS

3)  Cognitive functioning:  NR  

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

AEs reported by 32/58 (55%) BTX; 10/16 (62%) placebo

Hypertonia (22%), weakness of non-injected muscles (14%), fatigue (7%), UTI (5%), headache (5%), micturition frequency (5%). back pain (5%), diarrhea (5%).

Twice as many AEs reported by 1500 Unit group (mean 2.7/pt) compared with the 500 Unit group (mean 1.2/pt)

Six patients had serious AEs;2 on BTX, 4 on placebo; none was believed to be drug related.


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  No



	
	
	
	
	
	
	

	Killestein, Hooger-vorst, Reif, et al., 2002


	Inclusion:  Progressive MS; disease duration > 1 yr; severe spasticity (mean Ashworth spasticity score ( 2 in at least one limb); EDSS 4-7.5

Exclusion:  Other disease of clinical importance; use of other investigational drug; MS exacerbation; steroid treatment or use of cannabinoids in previous 2 mo; history of alcohol or drug abuse, depression, psychosis, or schizophrenia


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  4 wk with each treatment; 20 wk total (three 4-wk treatment periods and two 4-wk washouts)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Amsterdam, The Netherlands


	No. of patients randomized:  16 (10 secondary progressive, 6 primary progressive)

Dropouts:  0

Completed:  16

Age (mean ( SD):  46 ( 7.9

Baseline EDSS (mean ( SD):  6.2 ( 1.2
	1)  Synthetic delta-9-tetrahydrocannabinol (THC) PO; initiated at 2.5 mg twice daily for 2 wk; if well tolerated, then increased to 5 mg twice daily for 2 more wk

2)  Cannabis sativa plant extract with delta-9-THC and cannabidiol PO; initiated at 2.5 mg twice daily for 2 wk; if well tolerated, then increased to 5 mg twice daily for 2 more wk

3)  Placebo (with dose escalation after 2 wk, as above)

4-wk washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Multiple Sclerosis Functional Composite (MSFC) score; 9-hole Peg Test

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Compared to placebo, MSFC (p = 0.09) and 9-hole peg test (p = 0.02) scores were worse on delta-9-THC treatment

2)  Physical functioning: EDSS, muscle tone (Ashworth score)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Compared with placebo, active treatment did not result in significant differences of muscle tone or EDSS score

3)  Cognitive functioning: Fatigue Severity Scale (FSS)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

No significant changes in FSS scores

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes: SF-36

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Mental Health subscale (p = 0.02) and Psychological status domain (p = 0.02) improved during delta-9-THC treatment.

Other SF-36 data not given.

6)  Adverse events:

AEs more common during plant-extract treatment than placebo (p = 0.01).  Increased spasticity (n = 5).  One serious AE (brief acute psychosis).


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  Yes (4 wk)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  No (no dropouts)



	
	
	
	
	
	
	

	Kinn and Larson, 1990


	Inclusion:  MS for > 5 yr; advanced urgency and urinary leakage due to detrusor hyperreflexia; normal liver and renal function tests

Exclusion:  Diabetes; heart disease; hypertension


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  3 wk with each treatment, no washout period; trial preceded by a 7-day run-in period and a 12-day desmopressin dose-titration phase (doses increased every 3 days from 0.1 mg to 0.2, 0.4, and 0.8 mg per day)

Provider specialty:  Urologists

Location:  1 site in Malmö, Sweden


	No. of patients randomized:  13

Dropouts:  1

Completed:  12

Age:  Mean, 48; range, 28-68

Baseline EDSS:  NR
	1)  Desmopressin PO at optimal daily dose (established during dose-titration phase) for 3 wk

2)  Placebo for 3 wk

No washout period described


	1)  Symptom-specific functional status/ quality-of-life outcomes: Micturition frequency within 6 hr

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Micturition frequency decreased significantly for desmopressin compared to run-in and placebo (p < 0.05)

No. of voidings in 24 hr did not show difference (p = NS)

Urine volume in 6 hr lower for desmopressin than run-in and placebo (325 mL vs 440 mL; p < 0.05)

2)  Physical functioning:  NR  

3)  Cognitive functioning:  NR  

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

1 withdrawal during run-in (on desmopressin) – tachycardia and pruritis


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  No

Crossover trials only:

Period or carry-over effects? Not discussed

Washout period?  No

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Unclear



	
	
	
	
	
	
	

	Krupp, Coyle, Doscher, et al., 1995


	Inclusion:  Clinically or laboratory-supported definite MS; severe fatigue (Fatigue Severity Scale score ( 4.0), persisting as a problem after a 2-wk pre-trial monitoring phase; ambulatory; EDSS ( 6.0; age 18-52

Exclusion:  Current or recent (within 2 mo) use of benzodiazepines, antidepressants, azathioprine, or cyclophosphamide; severe depression (score of ( 36 on the Center for Epidemiologic Studies Depression scale)


	RCT (parallel-group, double-blind, multicenter)

Duration of study treatment/follow up:  6 wk treatment, 10 wk total (2-wk run-in, 6 wk treatment, 2 wk follow up) 

Provider specialty:  Neurologists

Location:  3 sites in metropolitan New York City area


	No. of patients randomized:  119 

Dropouts:  26

Completed:  93 (83 relapsing-remitting)

Age (mean ( SD, n = 93 completers):  

Amantadine:  40.7 ( 7.1

Pemoline:  40.2 ( 8.2

Placebo:  41.4 ( 5.9

Baseline EDSS (mean ( SD; n = 93 completers):  

Amantadine:  2.7 ( 1.8

Pemoline:  3.1 ( 1.7

Placebo:  2.1 ( 1.2


	1)  Amantadine PO 100 mg twice daily for 6 wk (n = 31)

2)  Pemoline PO 18.75 mg, once daily for 1st wk, twice daily for 2nd wk, then three times per day during weeks 3-6 (n = 27)

3)  Placebo (double-dummy technique used) (n = 35)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  MS-FS; FSS

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

MS-FS

 Baseline
    End 
   Change

Aman

4.9 ( 0.24
4.4 ( 0.29
-0.5

Pemoline
4.7 ( 0.20
4.7 ( 0.18
-0.03

Placebo
4.7 ( 0.14
4.7 ( 0.20
+0.1

Aman vs. placebo; p = 0.04

Pemoline vs. placebo; p = 0.394

FSS

 Baseline
   End
   Change

Aman

5.6 ( 0.17
5.2 ( 0.22
-0.45

Pemoline
5.7 ( 0.18
5.4 ( 0.27
+0.3

Placebo
5.6 ( 0.15
5.4 ( 0.20
-0.22

Aman vs. placebo; p = NS

Pemoline vs. placebo; p = 0.845

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

5 AEs reported on amantadine (2 withdrawals for rash, anxiety); 6 AEs reported on pemoline (2 withdrawals for irritability, anxiety); 3 AEs reported on placebo (1 withdrawal due to sleep disturbance)


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Unclear

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Larcombe and Wilson, 1984


	Inclusion:  Diagnosis of MS by a neurologist; self-reported duration of depression ( 3 mo; no current or prior treatment with major tranquilizers or lithium; score of ( 20 on Beck Depression Inventory; definite or probable depression according to Feighner criteria; no other major psychological disorders; low suicide risk, as assessed by Beck criteria; score within normal range on revised version of the Paired Associate Learning sub-test of the Wechsler Memory Scale and on the Simpson Memory Pictures Test; age 20-65

Exclusion:  None specified


	RCT (parallel-group, open-label, single-center)

Duration of study treatment/follow up:  6 wk treatment; 1-wk run-in and 1-wk post-treatment follow up

Provider specialty:  Psychologists

Location:  1 site in Australia 


	No. of patients randomized:  20 

Dropouts:  1

Completed:  19

Age (mean, with range, overall only):  42.5 (26-61)

Baseline EDSS:  NR; 8 patients required wheelchair for mobility
	1)  Cognitive-behavioral therapy    (n = 9); weekly group sessions lasting 1.5 hr each for 6 wk

2)  Wait-list control    (n = 10)


	1)  Symptom-specific functional status/ quality-of-life outcomes: BDI; HRSD; Significant-Other Rating; Best Mood; Worst Mood; Average Mood

Definition of “improvement”:  

Proportion of patients with “improvement”:  

Subjects in the cognitive-behavioral therapy condition improved significantly more than subjects in the waiting list control condition on each of:

BDI p < 0.01 

27(  5.6 to 8.1 ( 5 vs. 29 ( 8.7 to 33 ( 9.7

Hamilton Rating Scale p < 0.01

16( 5 to 2( 1.5 vs. 16.9( 6.4 to 17.4( 8.3

Significant-Other Rating Scale p < 0.01

10.7 ( 4.4 to 5.9 ( 2.8 vs. 12 ( 2.7 to 11.7( 2.8

Worst Mood Rating p < 0.05

25 ( 5.7 to 37 ( 6.5 vs. 20.9 ( 7.2 to 19.6 ( 5.4

No significant effect for:

Best Mood 

39.8 (7 to 44.4 ( 6.0 vs. 30.8 ( 8.0 to 30 ( 6.8

Average Mood

34.7( 6.2 to 42.2 ( 5 vs. 27.3 ( 8.3 to 26.1( 5.8

Other (non-improvement) outcomes:  

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR
	Differences between CBT and wait-list were not only statistically significant, but also clinically important at 1 mo.  Longer follow up in CBT group only suggested benefits were maintained at least 2 mo, although these data were not controlled.

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  Unclear

No. of withdrawals in each group stated?  No



	
	
	
	
	
	
	

	Lee and Patterson, 1993


	Inclusion:  Spasticity and a clinical picture of predominant spinal cord involvement; increased lower extremity tone associated with upper motor neuron signs such as weakness, hyperreflexia, or extensor plantar responses; spasticity score (Ashworth Scale) ( 15 and stable over 4-wk run-in period

Exclusion:  Suspicion of an extra-pyramidal contribution to their increased tone


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  2 wk with each treatment; 10 wk total (4-wk run-in, two 2-wk treatment periods, 2-wk washout)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Belfast, Northern Ireland


	No. of patients randomized:  41?

Dropouts:  8 (4 during 4-wk run-in, 4 during treatment)

Completed:  33 (26 MS, 5 spinal cord injury, 1 syringomyelia, and 1 spinal tumor)

Age (range; n = 33 completers):  17-70

Baseline DSS (mean, with range; n = 33 completers):  7.4 (2-9)
	1)  L-threonine PO 6 g per day (four 500-mg capsules 3 times per day on an empty stomach) for 2 wk

2)  Placebo for 2 wk

2-wk washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Spasticity Score – sum of 6 highest scoring lower extremity muscle groups according to Ashworth Scale; Spasm score (not described); Barthel Index

Definition of “improvement”:  10% reduction in Spasticity score

Proportion of patients with “improvement”:  

Only a few patients reported a symptomatic benefit.  16/33 “responded” to L-threonine; 3/33 to placebo; 8 had no response to either treatment; 2 responded to both treatments; 4 dropped out.

Spasticity score 21.5 baseline; 18.9 post threonine; 20.6 post placebo (p = NR)

Spasm score 3.8 to 2.6 on L-threonine and 3.4 to 3.0 on placebo (p = NR)

No change in Barthel Index …was seen with either treatment.

Other (non-improvement) outcomes:  

2)  Physical functioning:  Kurtzke DSS

Definition of “improvement”:  

Proportion of patients with “improvement”:  

No change in … Kurtzke DSS in either treatment

Other (non-improvement) outcomes:  

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

4 patients dropped out; 2 for medical reasons (urosepsis, chest infection) believed to be unrelated to treatment. 2 dropped out for non-medical reasons.  Two other patients reported minor side-effects on L-threonine (indigestion and diarrhea); 1 reported headache on placebo.


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  Yes (2 wk)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Yes



	
	
	
	
	
	
	

	Levine, Jossmann, and DeAngelis, 1977


	Inclusion:  Spasticity caused by MS or spinal cord injury; severely disabled (confined to bed or bed and wheelchair)

Exclusion:  None specified


	RCT (parallel-group, double-blind, single-center)

Duration of study treatment/follow up:  5 wk treatment; 11 wk total (3-wk run-in, 5 wk treatment, 3 wk post-treatment follow up)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Boston, MA


	No. of patients randomized:  19

Dropouts:  1

Completed:  18  (12 MS, 6 spinal cord injury)

Age (mean overall, n = 18 completers):  42.5

Baseline EDSS:  NR 

“The patients being reported were severely disabled and were either bed or bed and wheelchair confined”
	1)  Baclofen (Lioresal) PO given in evenly divided daily doses for 5 wk as follows:  wk 1, 15 mg; wk 2, 30 mg; wk 3, 45 mg; wk 4, 60 mg; wk 5, 80 mg (n = NR)

2)  Placebo for 5 wk (n = NR)


	1)  Symptom-specific functional status/ quality-of-life outcomes: Ashworth scale

Definition of “improvement”:  10% drop in spasticity score

Proportion of tests with “improvement”:  

Dose
Baclofen
Placebo

15 mg
1/17 (6%)
1/15 (7%)

30 mg
4/16 (25%)
2/16 (13%)

45 mg
4/15 (25%)
4/17 (25%)

60 mg
8/15 (50%)
8/15 (50%)

80 mg
8/15 (50%)
6/15 (40%)

p-value NR at any dose

Other (non-improvement) outcomes:  

Avg change in spasticity scores

Dose
Baclofen
Placebo

15 mg
-2


-5

30 mg
-7


-3

45 mg
-11


-6

60 mg
-13


-9

80 mg
-12


-10

p-value NR at any dose

2)  Physical functioning:  NR

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:

Baclofen “ was for the most part tolerated quite well. Side effects included occasional mild drowsiness and infrequent complaints of vertigo, weakness and fatigue.”


	Results of MS and SCI patients were not presented separately; however, baclofen “was 10% more effective in MS than in SCI; on the other hand placebo reaction was 36% greater in SCI than in MS.”

“Clinical grading of spasticity was found lacking in sensitivity to changes in skeletal muscle hypertonia appreciated by more objective bio-electric monitoring of integrated EMG.”

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

	
	
	
	
	
	
	

	Lincoln, Dent, Harding, et al., 2002


	Inclusion:  Clinically definite, laboratory-supported, or clinically probable MS; resident within 20-mile radius of study site; able to undergo 30-min assessments

Exclusion:  None specified


	RCT (parallel-group, single-blind [assessors only], single-center)

Duration of study treatment/follow up:  Only extended intervention (cognitive rehabilitation program) lasted  6 wk; all patients followed up for 8 mo

Provider specialty:  Psychologists

Location:  1 site in Nottingham, UK


	No. of patients randomized:  240 (107 relapsing-remitting, 94 secondary progressive, 19 primary progressive, 20 unknown)

Dropouts:  17

Completed:  223

Age (mean ( SD):  43 ( 10

Baseline EDSS:  NR; baseline Ambulation Index (median):

Rehab:  4

Assessment:  4

Control:  3
	1)  Detailed cognitive assessment + cognitive rehabilitation program (n = 79); 3-hr assessment session using multiple instruments selected according to nature of patient’s problems; results communicated to GP, hospital staff, patients, and families; cognitive rehabilitation program designed and implemented for any deficits identified

2)  Detailed cognitive assessment, as above, but no subsequent intervention (n = 79); results of assessment communicated to GP, hospital staff, patients, and families

3)  No psychological/ cognitive assessment beyond screening tests; results of screening tests not communicated to medical or rehabilitation staff, patients, or families (n = 82)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Extended Activities of Daily Living Scale (EADL)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

EADL

Control
Assess
Inter-
p-value








vention

4-month
48.0
43.0
45.0
0.23

8-month
47.5
44.5
42.0
0.21

2)  Physical functioning:  NR  

3)  Cognitive functioning:  General Health Questionnaire-28 (GHQ-28); Dysexecutive Syndrome Questionnaire (DEX); Everyday Memory Questionnaire (EMQ); Memory Aids Questionnaire (MAQ)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

GHQ-28
Control
Assess
Inter-
p-value








vention

4-month
21.0
21.0
22.0
0.73

8-month
18.0
18.5
21.0
0.59

DEX



4-month
17.0
16.0
20.0
0.77

8-month
16.5
18.0
18.0
0.98

EMQ



4-month
16.5
18.5
17.0
0.69

8-month
14.0
15.0
15.0
0.76

MAQ



4-month
10.0
11.0
10.0
0.92

8-month
10.0
  9.0
10.0
0.80

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  SF-36 physical and mental composite scores

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

SF-36

Control
Assess
Inter-
p-value








vention

4-month

Physical
25.6
27.1
31.4
0.45

Mental

44.7
44.7
46.9
0.55

8-month

Physical
30.0
32.1
30.7
0.55

Mental

47.3
49.3
46.9
0.76

6)  Adverse events:  NR


	Although 28% did not report cognitive problems on the GNDS, only 5% reported no cognitive problems and had no significant impairment on cognitive testing.  Intervention was not intensive, carried out at home.

Heterogeneous patient group, which leads to increased variance on outcome measures, more difficult to detect treatment effect

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  Yes

Concealment of allocation?  Yes

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Livesley, 1992


	Inclusion:  Spasticity as a component of a chronic neurological disease (stable for    ( 6 mo); high level of cognitive awareness; inpatient or outpatient

Exclusion:  None specified


	RCT (parallel-group, single-blind [patients only], single-center)

Duration of study treatment/follow up:  6 wk

Provider specialty:  Physiotherapist

Location:  1 site in Nottingham, UK


	No. of patients randomized:  40 (37 MS, 2 spinal injuries, 1 stroke)

Dropouts:  1

Completed:  39

Age (mean ( SD):  

ENS:  48 ( 8.8

Sham ENS:  47 ( 11.2

Baseline EDSS:  NR
	1)  Electrical neuromuscular stimulation (ENS); quadriceps and hamstrings treated for 12 min every working day for 6 wk; frequency gradually increased from 3 Hz (2 min) to 10 Hz (5 min) to 35 Hz (5 min) during each treatment session (n = 20)

2)  Sham ENS; as above, but stimulator deactivated (n = 20)


	1)  Symptom-specific functional status/ quality-of-life outcomes: Functional ambulation classification appendix; Spasticity self-rating

Definition of “improvement”:  Rated better on scale of worse, same, or better

Proportion of patients with “improvement”:  

Treatment

9/20 (45%)

Sham


4/19 (21%)

Other (non-improvement) outcomes:  

Functional ambulation (median)

Treatment

Sham

Entry
Exit

Entry
Exit

p-value

4

4

5

5

NS

2)  Physical functioning: Rivermead motor assessment; Range of movement at hip, knee and ankle (degrees)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes: 

Rivermead motor assessment (median)



Treatment

Sham



Entry
Exit

Entry
Exit

p

Gross 
8

9

11

11

NS

Leg

8

8

7

9

NS

Joint ROM (degrees)



Treatment

Sham



Entry
Exit

Entry
Exit

p

Hip flex
98( 19
102(21100(17 100(18
NS

Hip ext
8.5( 6
8.5( 6
7( 6
7.5( 7
NS

Hip abd
 33( 11
35( 10
29( 13
34( 13
NS

Knee fl
121(25
126(19
122(18
120(24
NS

Knee ex 1( 3
2.5(5.5
0.5( 2
0.5( 2
NS

Ank dor
 18(6.5
26(6
21(12
18(4
NS

Ank pla
 21(17
14(5
12.5(7
19(8
NS

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  No

Patients blinded?  Unclear

Investigators blinded?  No

Outcome assessors blinded?  No

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Mendoza, Pittenger, and Weinstein, 2001


	Inclusion:  Advanced MS; resident in a skilled nursing facility specializing in the treatment of patients with advanced MS

Exclusion:  Primary admitting diagnosis not MS; unable to read test stimuli; co-morbid major mental disorder; unable to answer test questions at a sufficiently high verbal level; performance on Kaufman Short Neuropsychological Assessment Procedure Mental Status Subtest in the impaired range


	RCT (parallel-group, open-label, single-center)

Duration of study treatment/follow up:  2 mo

Provider specialty:  Certified nursing assistants (CNAs), social workers, and psychologists

Location:  1 site in Dorchester, MA


	No. of patients randomized:  20

Dropouts:  0 (though post-study data not collected from 1 patient because of a medical complication)

Completed:  20

Age (mean):  

Active:  54.6

Control:  64.7

Baseline EDSS:  NR; 2 groups “equivalent in terms of general physical status”
	1)  Active treatment   (n = 10); extended battery of cognitive tests, plus specific problem-solving strategy:  Individual CNA assigned to each patient, provided with special training, and charged with keeping a notebook, attached to patient’s chair, in which information was recorded on patient’s comments or concerns, special assistance required, etc.

2)  Control (n = 10); no change to previous treatment routine


	1)  Symptom-specific functional status/ quality-of-life outcomes:  NR  

2)  Physical functioning:  NR

3)  Cognitive functioning: Beck Depression Inventory

Definition of “improvement”:  Change score greater than 2 SD 

Proportion of patients with “improvement”:  

Treatment

6/10 (60%)

Control


1/9 (11%)

Other (non-improvement) outcomes:  

BDI



Pre

Post

Treatment

11.3
5.5

Control


  9.3
8.6

p-value




NS

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  No

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Mohr, Boudewyn, Goodkin, et al., 2001


	Inclusion:  Confirmed diagnosis of MS (Poser criteria); relapsing-remitting or secondary progressive disease course confirmed by a neurologist; diagnosis of major depressive disorder based on Structured Clinical Interview for the DSM-IV; score    ( 16 on 17-item Hamilton Rating Scale for Depression; score ( 16 on Beck Depression Inventory; willingness to abstain from psychological or pharmacological treatment for depression other than that provided as part of study

Exclusion:  Other serious psychological disorders; dementia (below 5th percentile in 3 or 6 areas of neuropsychological functioning); severe suicidality; treatment with corticosteroids in previous 14 days; initiation of treatment with interferon in previous 2 mo; current MS exacerbation; other disorders of CNS; current or planned pregnancy; current psychological or pharmacological treatment for depression


	(Pseudorandomized, parallel-group, open-label, single-center)

Patients allocated to group therapy based on threshold number during 4-week period; if fewer than 6 pts enrolled, then they were randomized to CBT or sertraline.

Duration of study treatment/follow up:  16 wk; 43 patients also followed up at 6 mo

Provider specialty:  Neurologists and psychologists

Location:  1 site in San Francisco, CA


	No. of patients randomized:  63

Dropouts:  11

Completed:  52

Age (mean ( SD, overall only):  43.9 ( 10.0

Baseline EDSS (mean, with range, overall only):  2.4 (0 to 8.0)
	1)  Cognitive-behavioral therapy focused on improving coping skills (in relation to both depression and MS); individual sessions (50 min each) once weekly for 16 wk (n = 20 at start, 19 at end)

2)  Supportive-expressive group therapy, focused on facilitating expression and providing social support; sessions involved 5-9 patients and 2 therapists; weekly 90-min sessions for 16 wk (n = 22 at start, 18 at end)

3)  Sertraline PO, initiated at 50 mg per day, increased by 50 mg every 4 wk until dosage of 200 mg was reached or until full remission achieved as judged by treating clinicians; patient visits  lasting 10-15 min every 4 wk; treatment lasted 16 wk (n = 21 at start, 15 at end)


	1)  Symptom-specific functional status/ quality-of-life outcomes: BDI, HRSD (Hamilton)

Definition of “improvement”:  50% decrease in symptoms and symptoms severity on HRSD

Proportion of patients with “improvement”:  

CBT

10 (50%)

SEG 

  3 (14%)

Sertraline
  5 (24%)

Other (non-improvement) outcomes:  

ITT

BDI – SEG significantly less effective than CBT (P = 0.003) and sertraline (p = 0.047)

BDI-18  – SEG less effective than CBT (p = 0.0007) and marginally less effective than sertraline (p = 0.84)

HRSD - CBT more effective than SEG (p = 002); no significant differences between SEG and sertraline (p = 0.45) or between CBT and sertraline (p = 0.13)

2)  Physical functioning:  EDSS

Definition of “improvement”:  None

Proportion of patients with “improvement”:  

NR

Other (non-improvement) outcomes:  

3)  Cognitive functioning:  Symbol Digit Modalities Test, Digit Span; Ret Auditory Verbal Learning Test, 7/24, Controlled Oral Word Association, California Card Sort Test

Definition of “improvement”:  None

Proportion of patients with “improvement”:  

NR

Other (non-improvement) outcomes:  NR

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	QUALITY ASSESSMENT:

Described as “randomized”?  No  

Method of randomization clearly described?  Yes

Concealment of allocation?  No

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded?  No

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Mohr, Likosky, Bertagnolli, et al., 2000


	Inclusion:  Diagnosis of a relapsing form of MS; score of ( 15 on the Depression-Dejection scale of the Profile of Mood States; treatment for depression (if any) initiated at least 3 mo before start of study with continuation intended

Exclusion:  Dementia (score < 5th percentile on the Short Word List); other neurological disorder


	RCT (parallel-group, open-label, single-center)

Duration of study treatment/follow up:  8 wk

Provider specialty:  Neurologists and psychologists

Location:  1 managed care program in northern California


	No. of patients randomized:  32 (all relapsing)

Dropouts:  9

Completed:  23

Age:  Mean, 42.4

Baseline EDSS:  NR; 56% walked without aids, 34% walked with aids, and 9% used a wheelchair
	1)  Telephone-administered cognitive-behavioral therapy (n = 16); eight weekly 50-min sessions; included training in thought monitoring, increasing pleasant events, and managing fatigue, as needed for individual patients

2)  Usual care (n = 16)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Profile of Modd States Depression-Dejection scale

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Completers
Pre


Post



CBT

34.8( 13.5
13.8( 12.8

Usual

26.0( 8.1
24.3( 10.7

P = 0.003

ITT 


Pre


Post



CBT

33.1( 12.4
18.7( 13.8

Usual

27.9( 12.1
26.7( 13.7

P = 0.01

2)  Physical functioning:  NR 

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	No change in control condition over 6 wk, but statistically significant change in treatment condition.  Post-treatment scores in treatment groups approached upper end of population sample norms.

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  No

Patients blinded?  No

Investigators blinded?  No

Outcome assessors blinded? No

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Mondrup and Pedersen, 1984a

and

Mondrup and Pedersen, 1984b


	Inclusion:  Spastic paresis in a stable phase for ( 2 mo

Exclusion:  Markedly impaired liver or renal function; severe hypertension (DBP > 110 mmHg); orthostatic hypotension; chronic alcoholism; diabetes; cardiac disease; overt psycho-pathology; epilepsy; disease with dominating cerebellar symptoms; pregnancy


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  2 wk with each treatment, 4 wk total (no washout described)

Provider specialty:  Neurologists

Location:  1 site in Aarhus, Denmark


	No. of patients randomized:  17

Dropouts:  1

Completed:  16 (14 MS, 2 hereditary spastic paraplegia)

Age (completers):  Median, 45.5; range, 30-62

Baseline EDSS:  NR
	1)  Progabide PO administered three times per day; maximum dose reached after 3-5 days; treatment lasted 2 wk; median daily dose 24.3 mg/kg (range, 14.3-32.7 mg/kg)

2)  Placebo, with dose adjustments as above, for 2 wk

No washout described


	1)  Symptom-specific functional status/ quality-of-life outcomes: Overall therapeutic effect (includes evaluation of gait and other ADLs; 4-point scale)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Overall therapeutic effect

 Investigator

p < 0.01

 Patient



p < 0.01

2)  Physical functioning:  Spastic hypertonia (angle at which stretch reflex appears by mobilization of limb at gravity speed in steps of 15 degrees); tendon reflexes-patellar (4-point scale) Achilles (3-point scale); flexor spasms frequency (5-point scale) and discomfort (4-point scale); flexor reflex (4-point scale); muscle strength (6-point scale);

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  






p-value

Spastic hypertonia
 < 0.01

Tendon reflexes


 Patellar


 < 0.01

 Achilles


  NS

Clonus

 Patellar


  NS

 Foot



  NS

Flexor reflex

  NS

Flexor spasms

 Frequency


 < 0.05

 Discomfort


  NS

Muscle strength

 Upper



  NS

 Lower



  NS

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  “No side-effects were registered”


	No washout period was described, and no test for treatment-period interaction was described – there is potential for carry-over effect

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Unclear

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Not discussed

Washout period?  No

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  Yes



	
	
	
	
	
	
	

	Mueller, Gruenthal, Olson, et al., 1997


	Inclusion:  Laboratory-supported definite MS, including characteristic MRI findings; spasticity and leg cramps severe enough to interfere with daily activities, including sleep; age 18-50

Exclusion:  Pregnancy; significant renal disease


	RCT (crossover, double-blind, single-center)

Duration of study treatment/follow up:  2 days with each treatment; 15 days total (two 2-hr run-ins [on 1st day of treatment during each period], two 2-day treatment periods, 11-day washout)

Provider specialty:  NR (neurologists and others?)

Location:  1 site in Louisville, KY


	No. of patients randomized:  15

Dropouts:  0

Completed:  15

Age (mean, with range):  42.2 (31-59)

Baseline EDSS (median):  

Prior to gabapentin:  12

Prior to placebo:  13


	1)  Gabapentin PO 400 mg three times per day for 2 days

2)  Placebo three times per day for 2 days

11-day washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Visual Faces Scale, Ashworth Scale; clonus; reflexes; Response to Noxious Stimuli

Definition of “improvement”:  None

Proportion of patients with “improvement”:  

NR

Other (non-improvement) outcomes:  





VFS
Ashworth
Clonus

Placebo b/l

2

22


1

Gabapentin b/l
2

23


1

Placebo

2

23


1

Gabapentin

1

22


1

p-value


0.008
0.007

0.1





Reflexes
Noxious

Placebo b/l

14


2

Gabapentin b/l
14


2

Placebo

14


2

Gabapentin

13


2

p-value


0.28

0.25

2)  Physical functioning: EDSS

Definition of “improvement”:  None

Proportion of patients with “improvement”:  

NR

Other (non-improvement) outcomes:  






EDSS

Placebo b/l


13

Gabapentin b/l

12

Placebo


12.5

Gabapentin


10

p-value



0.03

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	Improvements on objective scales were statistically significant, but not as dramatic as patients self-evaluations

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  No

Concealment of allocation?  Yes

Described as “double-blind”?  Yes

Patients blinded?  Yes

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes

Crossover trials only:

Period or carry-over effects?  Yes

Washout period?  Yes (11 days)

No. of patients in each sequence clearly described?  No

Were patients who did not complete all of the periods excluded from the analysis?  No (no dropouts)
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