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



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

	
	
	
	
	
	
	

	Newman, Nogues, Newman, et al., 1982


	Inclusion:  Disabled by spasticity; neurologically stable

Exclusion:  None specified


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

Duration of study treatment/follow up:  6 wk with each treatment, 13 wk total (two 6-wk treatment periods, 1-wk washout)

Provider specialty:  Neurologists

Location:  1 site in Newcastle, UK


	No. of patients randomized:  36 (32 MS, 4 syringomyelia)

Dropouts:  10

Completed:  26

Age (mean ( SD, completers):  45.9 ( 9.4

Baseline EDSS: NR
	1)  Tizanidine PO in 2-mg capsules; dose increased over 2 wk to 8 capsules daily (16 mg), then maintained at this level for a further 1 mo (dose could be lowered if not tolerated)

2)  Baclofen PO in 5- mg capsules; dose increased over 2 wk to 8 capsules daily (40 mg), then maintained at this level for a further 1 mo (dose could be lowered if not tolerated)

1-wk washout between treatment periods


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

2)  Physical functioning: Muscle tone (Ashworth); EDSS; Pedersen score

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA  

Other (non-improvement) outcomes:  

Overall score of lower limb muscle tone:

Tizanidine 
9/26 (35%)

p < 0.02

Baclofen
8/26 (31%)

p > 0.05

Difference between treatments p = NS

No significant difference in muscle power

Flexor, extensor, and adductor spasms in the lower limbs were improved more in baclofen group (p = NS)

No significant change in Kurtzke scores or Pedersen scores

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

AEs experienced by 17/26 (65%) on tizanidine and 17/26 (65%) on baclofen.

Drowsiness, muscle pains, dizziness, weakness, abdominal pain, bowel or bladder disturbance, sleeplessness, depression.  Similar AE profiles for both drugs.


	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?  No

Crossover trials only:

Period or carry-over effects?  No

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?  Yes



	
	
	
	
	
	
	

	Nielsen, Sinkjaer, and Jakobsen, 1996


	Inclusion:  Clinically definite or laboratory-supported definite MS by Poser criteria; EDSS < 7.0; stable neurological condition for ( 6 mo; lower limb spasticity ( 2 on Ashworth score for at least one joint; preserved walking performance for 10 m

Exclusion:  Epilepsy; other neurological disorders; pregnancy; implanted spinal metal, drug infusion pump, or pacemaker; previous exposure to magnetic stimulation


	RCT (parallel-group, double-blind [patients and assessors, not treating clinicians], single-center/ multicenter)

Duration of study treatment/follow up:  7 days treatment; follow-up evaluations 1, 8, and 16 days after last treatment

Provider specialty:  NR (neurologists?)

Location:  1 site in Aarhus, Denmark


	No. of patients randomized:  38

Dropouts:  3

Completed:  35

Age (median, with range):  

Active:  44 (34-67)

Sham:  44 (26-66)

Baseline EDSS:  NR
	1)  Repetitive magnetic stimulation twice daily for 7 consecutive days      (n = 21); magnetic coil place in midline of back at mid-thoracic level; subjects stimulated in supine position for 25 min with repeated periods of stimulation for 8 sec at 25 Hz, followed by 22 sec of repose; magnetic field strength gradually increased to 0.7 Tesla within a few minutes

2)  Sham stimulation twice daily for 7 consecutive days      (n = 17)


	1)  Symptom-specific functional status/ quality-of-life outcomes: Clinical score = muscle tone (Ashworth score) + reflex activity; self-score

Definition of “improvement”:  None

Proportion of patients with “improvement”:  




Mag stim

Sham



Self-score
9/18 (50%)

10/17 (59%)

Clin score
14/18 (78%)
10/17 (59%)

p-values NR

Other (non-improvement) outcomes:  




Mag stim
Sham

p-value

Self-score
1.1( 1.6
1.5( 1.8
 NS

Clinical 1d
-3.3( 4.7
0.7( 2.5
 0.003

Improvements in clinical score extinguished at 8 and 16 days after treatment

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


	Treating clinicians were not blinded to treatment group

No definition of threshold for defining “improvement”

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?  No

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	O’Hara, Cadbury,  De Souza, et al., 2002


	Inclusion:  Diagnosis of MS confirmed by GP

Exclusion:  None


	RCT (parallel-group, single blinded [assessors only, not treating clinicians or patients], multicenter)

Duration of study treatment/follow up:  6 mo

Provider specialty:  NR

Location:  Multiple local sites in London, UK


	No. of patients randomized:  183

Dropouts:  14

Completed:  169 (80 relapsing-remitting, 82 chronic progressive, 7 unknown)

Age (mean ( SD):  

Active:  52.5 ( 11.2

Control:  50.4 ( 10.4

Baseline EDSS:  NR
	1)  Professionally guided self-care program (n = 73); two 1- to 2-hr group or individual discussions of self-care strategies during 1st mo; supported by an information booklet developed for the study in line with consumer priorities; information covered physical, social, and psychological domains of life 

2)  No-treatment control (n = 96)


	1)  Symptom-specific functional status/ quality-of-life outcomes: Standard Day Dependency Record (SDDR) subscales SDDRO & SDDRE

Definition of “improvement”:  None

Proportion of patients with “improvement”:  

NA

Other (non-improvement) outcomes:  

Change from baseline to follow up:




Intervention
Control p-value

SDDRO
0.5 


0.8

0.6

SDDRE

-0.3 

0.6

0.04

2)  Physical functioning: Barthel Index

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  




Intervention

Control

Barthel

0 (0,0)


0 (-1,0)

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

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

Change from baseline to follow up:




Intervention
Control p-value

Mental hlth
3.7


-1.2

0.04

Pain

2.4


-1.1

0.32

Phys role
-6.4


-6.2

0.31

Phys fn

0.6


-1.4

0.5

Role emo
-4.2


-3.1

0.9

Social fn
0.8


-3.3

0.33

Vitality

1.5


-4.2

0.05

Gen hlth
7.4


 4.8

0.32

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?  Yes

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Ørsnes, Sørensen, Larsen, et al., 2000


	Inclusion:  clinically definite MS; stable disease for ( 1 mo; increased stretch reflexes and hyperreflexia; moderate functional deficits; able to walk unaided and without support for at least 1 min

Exclusion:  Use of drugs that could affect spasticity


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

Duration of study treatment/follow up:  Approximate-ly 24 days with each treatment; approximately 62 days total (no run-in described, two 24-day treatment periods, 2-wk washout)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Copenhagen, Denmark


	No. of patients randomized:  14  (5 relapsing-remitting, 4 primary progressive, 5 secondary progressive)

Dropouts:  0

Completed:  14

Age (median, with age):  42 (24-57)

Baseline EDSS (median, with range):  5 (3.5-6.0)
	1)  Baclofen PO; dose initiated at 5 mg three times per day and increased by 5 mg every 3 days to maximum of 15 mg three times per day or maximum tolerated dose; after 11 days at this dose, treatment tapered over “about 1 wk”

2)  Placebo, dosing schedule as above, for  approximately 24 days

2-wk washout between treatment periods


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

Definition of “improvement”:  None

Proportion of patients with “improvement”:  

NA

Other (non-improvement) outcomes:  




Tendon

Muscle tone




Reflexes
Ashworth

Baclofen

 Before

13.6 (2.8)
1.9 (1.5)

 During

11.7 (4.1)
2.8 (2.4)

Placebo

 Before

13.7 (3.5)
3.1 (2.1)

 During

13.1 (3.1)
3.2 (2.3)

p-value

0.14

0.33

2)  Physical functioning: EDSS, Ambulation Index (AI), Neurologic Rating Scale (NRS), MS-impairment scale (MSIS)

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  

EDSS & AI:

Baclofen
1/14 (7%)

Placebo
3/14 (21%)

Other (non-improvement) outcomes:  

No significant differences between baclofen and placebo in EDSS, AI, NRS or MSIS

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?  No

Washout period?  Yes (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?  No (no dropouts)



	
	
	
	
	
	
	

	Patti, Ciancio, Reggio, et al., 2002


	Inclusion:  Clinically definite or laboratory-supported MS; primary or secondary progressive form of MS; EDSS 4.0-8.0; age 18-65

Exclusion:  One or more exacerbations in previous 3 mo; cognitive impairment (Mini-Mental State Examination score    ( 24); history of cardiovascular, respiratory, ortho-pedic, psychiatric, or other medical condition precluding participation; pregnancy; treatment with immunosup-pressives, inter-ferons, copolymer,   4-amminopyridine, or experimental drugs in preceding 6 mo; rehabilitation therapy in previous 3 mo


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

Duration of study treatment/follow up:  12 wk

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Catania, Italy


	No. of patients randomized:  111

Dropouts:  5

Completed:  106

Age:  Mean, 45.6; range, 25-60

Baseline EDSS:  Mean, 6.2; range, 4-8
	1)  Comprehensive outpatient rehabilitation program for 6 wk + self-exercise treatment for 6 wk (n = 58); rehabilitation program included physiotherapy, occupational therapy, speech therapy (if needed), and complementary and alternative therapies

2)  Control = 12-wk self-exercise treatment (n = 53)


	1)  Symptom-specific functional status/ quality-of-life outcomes: Fatigue Impact Scale (FIS)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  




Change from T0 to T1 




Treatment
Control

p-value

FIS


-18.8( 14.3
 0.6( 0.9
< 0.001

2)  Physical functioning:  EDSS

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

“Changes in EDSS scores clustered nearly around 0 in both groups at weeks 6 and 12.”

3)  Cognitive functioning:  Tempelaar Social Experience Checklist (SET); Beck Depression Inventory (BDI)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  




Change from T0 to T1 




Treatment
Control

p-value

SET

-2.6( 6.0
-0.3( 0.8
< 0.001

BDI


-2.2( 3.4
 0.1( 1.0
< 0.001

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:  

SF-36 

Change from T0 to T1 




Treatment
Control

p-value

PF


6.9( 18

-0.1( 0.3
< 0.001

RP


14( 24

-0.2( 0.5
< 0.001

BP


15( 20

-0.1( 0.6
< 0.001

GH


5.8( 10

-0.2( 0.5
< 0.001

VT


7.4( 12

-0.1( 0.5
< 0.05

SF


12( 15

-0.1( 0.3
< 0.001

RE


6.2( 24

-0.1( 0.3
< 0.05

MH


7.7( 16

-0.1( 0.5
< 0.05

6)  Adverse events:  NR


	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



	
	
	
	
	
	
	

	Penn, Savoy, Corcos, et al., 1989


	Inclusion:  Severe, disabling spasms caused by MS or spinal-cord injury; not responsive to oral doses of anti-spastic medication; agreed to implantation of drug pump after pre-trial test dose of intrathecal baclofen

Exclusion:  None specified


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

Duration of study treatment/follow up:  3 days with each treatment; pre-trial test with bolus intrathecal dose; no washout

Provider specialty:  Physiatrists, motor physiologists, and neurosurgeons

Location:  1 site in Chicago, IL


	No. of patients randomized:  20 (10 MS, 10 spinal-cord injury)

Dropouts:  0

Completed:  20

Age (mean, with range):  41.5 (23-62)

Baseline EDSS:  NR; 9/10 MS patients wheelchair-bound; all 10 “functionally dependent”
	1)  Baclofen by intrathecal infusion via surgically implanted pump; daily dose 1.5-2 times the effective bolus intrathecal dose (typically 100-150 μg per day) given by continuous infusion over 3 days

2)  Placebo by same route for 3 days

No washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Ashworth score; Spasm score

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  

9/10 patients had clinically important improvement – 1 had no improvement during dbl blind trial, but did show improvement at higher dosage during open trial

Other (non-improvement) outcomes:  

Ashworth

 Placebo
4.0( 1.0

 Baclofen
1.2( 0.4

 Change 
2.8 (p < 0.0001)

Spasm score

 Placebo
3.3( 1.2

 Baclofen
0.4( 0.8

 Change
2.9 (p < 0.0005)

2)  Physical functioning:  NR 

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

During 26 mo follow up, 2 catheters dislodged, 1 pump failed at 4 mo, pain at implantation site


	Study was effectively unblinded due to the effect of the drug.  Most results not given separately for SCI and MS patients.

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?  Unclear



	
	
	
	
	
	
	

	Petajan, Gappmaier, White, et al., 1996


	Inclusion:  Confirmed diagnosis of clinically definite MS; EDSS    ( 6.0; not involved in any form of regular physical activity for previous 6 mo; no history of cardio-vascular, respiratory, orthopedic, metabolic, or other medical condition that would preclude participation in exercise program

Exclusion:  None specified


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

Duration of study treatment/follow up:  15 wk

Provider specialty:  Neurologists (and physical therapists/ exercise physiologists)

Location:  1 site in Salt Lake City, UT


	No. of patients randomized:  54

Dropouts:  8

Completed:  46 

Age (mean ( SE):  

Exercise:  41.1 ( 2.0

Control:  39.0 ( 1.7

Baseline EDSS (mean ( SE):  

Exercise:  3.8 ( 0.3

Control:  2.9 ( 0.3
	1)  Exercise program (n = 21); 3 supervised training session per week for 15 wk; each session consisted of  5-min warm-up at 30% VO2max, 30 min at 60% VO2max, 5-min cool-down, and 5-10 min stretching focusing on posterior muscles of lower leg, thigh, and back

2)  No treatment (patients agreed not to alter their level of physical exercise)     (n = 25)


	1)  Symptom-specific functional status/ quality-of-life outcomes: Fatigue Severity Scale (FSS); Sickness Impact Profile (SIP)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

“No changes were observed for exercise or non-exercise groups on the FSS”

Significant improvement in exercise group compared to non-exercise group for physical dimension subscale of the SIP. 

In other dimensions (ambulation, mobility, and body care and movement) exercise patients improved compared to baseline, but not significantly compared to non-exercise group.

No changes for psychosocial dimension subscale.

2)  Physical functioning:  EDSS; ISS; VO2max

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

EDSS

Exercise
Non-exercise

Baseline
3.8( 0.3
2.9( 0.3

15-week
3.7( 0.3
2.8( 0.3

p = NS

ISS


Exercise
Non-exercise

Baseline
9.0( 0.9
8.1( 0.9

15-week
6.8( 1.1
8.3( 0.9

p = NS

VO2max
Exercise
Non-exercise

Baseline
24.2( 1.4
26.0( 1.3

15-week
29.4( 1.3
26.4( 1.4

p < 0.01

3)  Cognitive functioning: Profile of Mood States (POMS)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

POMS – Lower scores for depression (5,10 wk), anger (5,10 wk), and fatigue (10 wk) subscales from baseline to post-treatment in exercise group; no between-group differences

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



	
	
	
	
	
	
	

	Pozzilli, Brunetti, Amicosante, et al., 2002


	Inclusion:  Clinically definite MS; resident in Rome service area of Italian National Health Service

Exclusion:  None specified


	RCT (parallel-group, open-label, multicenter)

Duration of study treatment/follow up:  1 yr

Provider specialty:  Multidisciplinary care teams for home-care patients; neurologists for hospital patients

Location:  Care provided in patients’ homes and at various MS clinics in Rome, Italy


	No. of patients randomized:  201 (40 relapsing-remitting, 41 primary progressive, 120 secondary progressive)

Dropouts:  13

Completed:  188

Age (mean ( SD):  

Home:  47.0 ( 10.3

Hospital:  46.7 ( 13.3

Baseline EDSS (mean ( SD):  

Home:  6.0 ( 2.0

Hospital:  5.8 ( 2.2


	1)  Home-based management (n = 133); patients managed through home visits and telephone calls; multidisciplinary care team designed individualized clinical care plan and coordinated home services; care included observation, administration of IV drugs, nursing care, rehabilitation, education, psychological support, and social services; treatment continued for 1 yr

2)  Traditional hospital care (n = 68); patients followed as usual in their MS referral centers for 1 yr


	1)  Symptom-specific functional status/ quality-of-life outcomes: SF-36, Fatigue Severity Scale (FSS); Functional Independence Measure (FIM)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

SF-36

Diff


CI


p-value

Phys fn

0.27
-0.53 to 1.06
0.55

Role phys
3.67
-1.19 to 8.53
0.09

Bodily pain
3.46
2.4 to 4.5

0.0001

Gen Health 
5.01
4.5 to 5.5

0.0001

Vitality

0.28
-0.38 to 0.94
0.41 

Social fn
1.09
0.51 to 1.67

0.001

Role, emo
12.4
9.8 to 14.9

0.0001

Mental hlth
-0.10
-0.25 to 0.05
0.19

Phys component score




1.19 
1.04 to 1.34

0.0001

Mental comp score




0.75
0.58 to 0.91

0.0001

No significant differences between intervention and control groups for FSS or FIM

2)  Physical functioning:  EDSS

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

No significant differences between intervention and control groups for EDSS 

3)  Cognitive functioning: MMSE, State-trait Anger Expression Inventory (STAXI); State-Trait Anxiety Inventory (STAI); Clinical Depression Questionnaire (CDQ)

Definition of “improvement”:  

Proportion of patients with “improvement”:  

No significant differences between intervention and control groups for MMSE, STAXI, STAI

Trend in favor of intervention group for changes in depression as measured by the CDQ score; intervention (-7.8%); control (+0.7%) (p = 0.11)

Other (non-improvement) outcomes:  

No significant differences between intervention and control groups for MMSE

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?  Yes

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



	
	
	
	
	
	
	

	Prasad, Smith, and Wright, 2003


	Inclusion:  MS; voiding dysfunction, (such as frequency or urgency) associated with elevated residual volume of > 100 mL and < 500 mL; attending a continence advisory clinic or a neuro-rehabilitation clinic; reasonable hand dexterity; intact abdominal sensation; able to walk short distances indoors without aids

Exclusion:  Urinary symptoms caused by infection


	RCT (crossover, open-label, two-center)

Duration of study treatment/follow up:  2 wk with each treatment; 8 wk total (no run-in described, three 2-wk treatment periods, two 1-wk washouts)

Provider specialty:  NR (rehabilitation medicine)

Location:  2 sites in Edinburgh, Scotland


	No. of patients randomized:  30

Dropouts:  2 (post-randomization, but pre-treatment)

Completed:  28

Age (mean ( SD):  49 ( 9.2

Baseline EDSS:  NR
	1)  Abdominal vibration; provided by low-cost, commercially available body massager (Queen Square Bladder Stimulator); used against supra-pubic region (2.5 cm above public symphysis) during and for 1 min after voiding; treatment continued for 2 wk

2)  Abdominal pressure; applied using same massager as above, but without batteries, for 2 wk

3)  No treatment for 2 wk

1-wk washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Frequency of micturition (per 72 hr); incontinence; frequency of incontinence; post-void residual urine volume (ml)

Definition of “improvement”:  No incontinence/72 hr

Proportion of patients with “improvement”:  

Vibration

20/28 (71%)

Abd pressure
12/28 (43%)

No treatment
16/28 (57%)

Other (non-improvement) outcomes:  





Frequency per 72 hr ( SD

Vibration

25( 8.9

Abd pressure
26( 9

No treatment
27( 10.3




Mean episodes of incontinence

Vibration

1.3 (0-3)

Abd pressure
1.6 (0-20)

No treatment
1.9 (0-20)




Post-void residuals (ml) (( SD)

Vibration

126( 121 (p = 0.002 vs NT)

Abd pressure
191( 132 (p = 0.059 vs Vib)

No treatment
231( 119

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?  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?  No (no dropouts)



	
	
	
	
	
	
	

	Rinne, 1980


	Inclusion:  Stable spasticity (( 1 yr) due to MS or myelopathy

Exclusion:  None specified


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

Duration of study treatment/follow up:  6 wk

Provider specialty:  NR (presumably neurologist)

Location:  1 site in Turku, Finland


	No. of patients randomized:  30 (all MS)

Dropouts:  4

Completed:  26

Age (mean ( SD):  Tizanidine:  42 ( 3

Diazepam:  40 ( 2

Baseline EDSS:  NR
	1)  Tizanidine PO 2-mg capsules (n = 15); dose gradually increased (at 2-wk intervals) to maximum of nine capsules (18 mg) daily, taken in three divided doses; treatment lasted 6 wk

2)  Diazepam PO 2.5-mg capsules (n = 15); dose gradually increased (at 2-wk intervals) to maximum of nine capsules (22.5 mg) daily, taken in three divided doses; treatment lasted 6 wk


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

2)  Physical functioning: Muscle tone (Ashworth scale)

Definition of “improvement”:  Marked, moderate or slight improvement on scale including no change and deterioration, based on muscle tone

Proportion of patients with “improvement”:  

Tizanidine
10/16 (63%)

Diazapam
9/15 (60%)

Other (non-improvement) outcomes:  

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

AEs reported by 10/15 (67%) on tizanidine and 12/15 (80%) on diazepam

Muscle weakness, drowsiness required withdrawal in 4 patients (diazepam)

Overall tolerance was significantly better on tizanidine than diazepam (p < 0.05)


	Article describes three separate trials.  Trials 1 and 3 included patients with MS and chronic myelopathy; neither reported results separately for patients with MS.  Results summarized here are for Trial 2, which included only patients with MS.

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



	
	
	
	
	
	
	

	Rossini, Pasqualetti, Pozzilli, et al., 2001


	Inclusion:  Primary and secondary clinically definite MS; stable neurological deficits for ( 2 mo

Exclusion:  History of previous epileptic seizures; EEG epileptiform activity; treatment with corticosteroids or immunosuppressants in previous 60 days


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

Duration of study treatment/follow up:  6 mo with each treatment, 12 mo total (no run-in described, no washout between treatments)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Rome, Italy


	No. of patients randomized:  54

Dropouts:  5

Completed:  49 (43 secondary progressive, 6 primary progressive)

Age (mean ( SD; n = 49 completers):  43.9 ( 8.9

Baseline EDSS (mean ( SD; n = 49 completers):  6.2 ( 0.8
	1)  4-aminopyridine (4-AP) 8 mg taken orally 4 times per day for 6 mo (dose gradually raised to this level over 1st mo)

2)  Placebo for 6 mo

No washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Fatigue Severity Scale (FSS)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

No significant difference in FSS improvements between 4-AP and placebo  (p = 0.19)

2)  Physical functioning:  EDSS

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

EDSS

Mean Difference ( SD

 Placebo
-0.05( 0.37

 4-AP

-0.05( 0.50

p = NS

Similarly no significant difference for any of the EDSS Functional Systems (FS)

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:  None observed


	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?  No

No. of patients in each sequence clearly described?  Yes

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



	
	
	
	
	
	
	

	Rudick, Breton, and Krall, 1987


	Inclusion:  Definite MS by Schumacher criteria; at least grade-3 spasticity (Ashworth Scale) or spasms associated with significant discomfort or functional impairment

Exclusion:  Epilepsy; significant medical illnesses


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

Duration of study treatment/follow up:  4 wk with each treatment; 12 wk total (two 4-wk treatment periods, 2-wk run-in, 2-wk washout)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Rochester, NY


	No. of patients randomized:  32

Dropouts:  7

Completed:  25

Age (mean, with range):  45.3 (24-67)

Baseline EDSS (mean ( SD):  6.3 ( 1.7
	1)  Progabide, dose increased to 30 mg/kg/ day over 10 days, then to 45 mg/kg/day over 10 days of weeks 3-4; treatment lasted total of 4 wk

2)  Placebo for 4 wk

2-wk washout between treatment periods


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

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Ashworth

Baseline
10.3

Progabide
8.0

Placebo
9.6

P < 0.01 progabide vs placebo

Measure


p-value

Timed 8-meter walk
0.62

Zip-a-garment test
0.45

Dial-a-phone test
0.74

Pick-up-coins test
0.25

Spasm count

0.28

Reflex scores

0.20

Arm+leg power

0.77

2)  Physical functioning:  EDSS

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

No significant change

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

8 serious AEs included fever and weakness or transaminase elevation (associated with rash, hepatomegaly or fever)


	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 (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



	
	
	
	
	
	
	

	Sachais, Logue, and Carey, 1977


	Inclusion:  Spasticity secondary to MS; inpatients or outpatients; age ( 18; no muscle relaxant, anti-hypertensive, or psychoactive drugs for at least 7 days prior to start of trial

Exclusion:  Evidence or history of renal, hepatic, or active GI disease; clinically evident joint contractures; psychiatric illness unrelated to MS; seizure disorders; drug or alcohol abuse; clinically significant lab abnormalities; pregnant and nursing women and those likely to become pregnant


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

Duration of study treatment/follow up:  5 wk

Provider specialty:  Neurologists

Location:  16 sites in US


	No. of patients randomized:  166

Dropouts:  60

Completed:  106

Age (mean [with range], completers):  

Baclofen:  43 (20-64)

Placebo:  43 (21-65)

Baseline EDSS:  NR
	1)  Baclofen PO (n = 85). Dosing for inpatients:  

Wk 1:  10 mg three times per day for 3 days, 15 mg three times per day for 4 days

Wk 2:  20 mg three times per day

Wk 3-5:  1-2 10-mg tablets could be added to daily dose as needed; total daily dose not to exceed 80 mg

Dosing for outpatients:
Wk 1:  5 mg three times per day for 3 days, 10 mg three times per day for 4 days

Wk 2:  15 mg three times per day for 3 days, 20 mg three times per day for 4 days

Wk 3-5:  One or two 10-mg tablets could be added to daily dose as needed; total daily dose not to exceed 80 mg

2)  Placebo (n = 81)


	1)  Symptom-specific functional status/ quality-of-life outcomes: impairment of sexual performance (4-point scale); interference with daily activities (4-point scale); overall disability (6-point scale)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  




Baclofen
Placebo
p-value

Sex perf
-0.13

+0.09

NS

ADLs

-0.16

-0.16

NS

Overall

disability
-0.36

-0.25

NS

2)  Physical functioning: MD rated flexor spasm pain, frequency (5-point scale); muscle tone (5-point scale) during flexion and extension at ankle, knee and hip; patellar reflexes, right and left (5-point scale); global severity (6-point scale)

Definition of “improvement”:  MS assessment

Proportion of patients with “improvement”:  





Baclofen
Placebo
p

Flexor spasms
17 (42%)
6 (16%)
 < 0.02

Ankle clonus
12 (27%)
5 (11%)
    NS

Other (non-improvement) outcomes:  




Baclofen
Placebo
p-value

Flex spasm

 Pain

-1.1


-0.08

< 0.001

 Freq

-0.63

-0.14

< 0.05

Musc tone

 Ank flex
-0.39

-0.04

< 0.005

 Ank ext
-0.45

-0.21

  NS

 Knee f

-0.46

-0.11

< 0.01

 Knee e

-0.50

+0.02

< 0.001

 Hip abd
-0.34

-0.21

  NS

 Hip ext

-0.33

-0.12

  NS

Reflexes

 L knee

-0.60

+0.04
 < 0.005

 R knee

-0.70

-0.02
 < 0.001

Global

-0.26

-0.19
    NS

3)  Cognitive functioning: Depression; euphoria, irritability (4-point scale)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Mental state Baclofen
Placebo
p-value

 Depression
 -0.23

-0.21

NS

 Euphoria
 -0.13

-0.37

NS

 Irritability
 -0.26

-0.68

NS

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

Somnolence occurred in 75% of baclofen-treated and 36% of placebo-treated patients.

Vertigo, weakness, urinary frequency, nausea, vomiting and constipation were other frequent AEs that were more common in baclofen- than placebo-treated patients.


	Large numbers of patients were excluded from analysis due to use of “disallowed” medications, presumably to treat spasticity symptoms

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



	
	
	
	
	
	
	

	Sawa and Paty, 1979


	Inclusion:  Clinically definite MS or chronic myelopathy (presumed MS); otherwise well
Exclusion:  Use of drugs that could affect muscle tone (e.g., diazepam or steroids) in previous 7 days


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

Duration of study treatment/follow up:  3 wk with each treatment, 7 wk total (no run-in described, two 3-wk treatment periods, 1-wk washout)

Provider specialty:  NR (presumably neurologists)

Location:  1 site in London, Ontario, Canada


	No. of patients randomized:  21

Dropouts:  3

Completed:  18

Age (mean, reported only by sex):  

Men (n = 15):  49

Women (n = 6):  36

Baseline EDSS:  NR
	1)  Baclofen 10 mg tablets; dose gradually increased from 15 mg per day (three 5-mg doses) to 60 mg per day, or until intolerable side effects resulted; treatment continued for 3 wk

2)  Placebo for 3 wk

1-wk 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”:  

13/18 exhibited an objective improvement in spasticity on baclofen; none on placebo

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:

Withdrawals 1 due to weakness (baclofen)

Reported AEs

Sedation 

6 (29%)

Headache

3 (14%)

Mood changes
4 (19%)

Dizziness

2 (10%)

Weakness

3 (14%)

Nausea


5 (24%)

Vomiting

2 (10%)

Abdominal pain
2 (10%)

Malaise


2 (10%)


	No quantitative data presented and no statistical comparison between groups

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?  No

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



	
	
	
	
	
	
	

	Schiffer, Herndon, and Rudick, 1985


	Inclusion:  Confirmed MS according to Poser criteria; episodes of involuntary laughing or weeping

Exclusion:  None specified


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

Duration of study treatment/follow up:  30 days with each treatment; total approxi-mately 6 wk (two 30-day treatment periods, 1-wk run-in; 1-wk washout)

Provider specialty:  NR (neurologists and psychiatrists)

Location:  1 site in Rochester, NY


	No. of patients randomized:  17

Dropouts:  5

Completed:  12 (5 relapsing, 7 progressive)

Age (mean, with range; n = 12 completers):  44.3 (22-67)

Baseline EDSS:  NR; 5/12 completers not ambulatory
	1)  Amitriptyline; initial dose 25 mg per day, increased to  75 mg per day over first 5 days; mean dose, 57.8 mg per day, with no patient exceeding 75 mg per day; treatment continued for 30 days

2)  Placebo for 30 days

1-wk washout between treatment periods


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

2)  Physical functioning:  NR 

3)  Cognitive functioning:  No. episodes of pathological laughing or crying; Beck Depression Inventory; Hamilton Rating Scale for Depression

Definition of “improvement”:  Not reported

Proportion of patients with “improvement”:  

8/12 (67%) on amitriptyline

1/12 (8%) on placebo

Other (non-improvement) outcomes:  

No significant change in BDI or HRSD

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

Drowsiness and dry mouth requiring reduction of dosage in 4/8 responders


	One-tailed statistical tests for effectiveness of drug

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? No

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?  Yes



	
	
	
	
	
	
	

	Schiffer and Wineman, 1990


	Inclusion:  Definite MS according to Poser criteria; definite major depressive disorder (diagnosis made in accordance with the Research Diagnostic Criteria and the Schedule for Affective Disorders and Schizophrenia)
Exclusion:  Depres-sive episode occurred during period of acute corticosteroid administration; current use of psychotropic drugs


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

Duration of study treatment/follow up:  30 days

Provider specialty:  NR

Location:  1 site in Rochester, NY


	No. of patients randomized:  32

Dropouts:  4

Completed:  28 (completed at least 2 wk of 30-day protocol; mean study duration over 29 days in both groups)

Age (mean, with range):  

Desipramine:  37.8 (22-55)

Placebo:  39.1 (22-75)

Baseline EDSS (mean ( SD):  

Desipramine:  4.4 ( 2.1

Placebo:  4.8 ( 2.4


	1)  Desipramine + psychotherapy (n = 14); desipramine PO 25 mg; dose raised at 2-day intervals over first 7 days to 6 capsules per day (3 twice per day) or to maximum dose permitted by side effects; serum levels checked and dose adjustments made during 2nd week; psychotherapy administered in weekly 45-min sessions; treatment continued for total of 30 days

2)  Placebo + psychotherapy (as above) for 30 days    (n = 14)


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

2)  Physical functioning:  NR 

3)  Cognitive functioning (BDI, HRSD):

Definition of “improvement”:  Blind clinical judgment of “sufficient improvement in depressive features so as to permit a definite improvement in psychosocial function”

Proportion of patients with “improvement”:  

11/13 desipramine

6/14 placebo

p = 0.05, Fisher’s exact test

Other (non-improvement) outcomes:  

BDI 


Baseline
End

Desipramine
18.4( 5.9
11.4( 8.0

Placebo

18.6( 8.6
15.5( 11.3

p = 0.16

HRSD

Baseline
End

Desipramine
28.3( 5.8
12.7( 5.8

Placebo

24.9( 8.6
20.1( 13.6

p = 0.02

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

12/14 desipramine patients reported AEs; commonly postural hypotension, dry mouth (n = 5), constipation

7/14 placebo patients reported AEs; dry mouth (n = 5)


	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?  No



	
	
	
	
	
	
	

	Schmidt, Lee, and Spehlmann, 1975

and

Schmidt, Lee, and Spehlmann, 1976


	Inclusion:  MS; moderate or severe spasticity clearly interfering with physical function, but relatively less ataxia or weakness; condition stable for   ( 6 mo; no ACTH or corticosteroids in previous 6 mo; no muscle relaxants or sedatives in previous 2 wk

Exclusion:  Severe dementia, ataxia, or tremor


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

Duration of study treatment/follow up:  4 wk with each treatment, 12 wk total (2-wk run-in, two 4-wk treatment periods, 2-wk washout)

Provider specialty:  Neurologists

Location:  1 site in Evanston, IL


	No. of patients randomized:  46

Dropouts:  4

Completed:  42

Age:  NR

Baseline DSS:  Mean, 5.5
	1)  Dantrolene sodium PO; dose gradually increased according to a fixed schedule in three increments over a 2-wk period (low dose); this process then continued over another 2-wk period (high dose); usual doses at end of low- and high-dose titrations were 25 mg and 75 mg four times per day, respectively (reductions permitted for side effects) 

2)  Diazepam PO; gradually increased over two 2-wk periods, as above; usual doses at end of low- and high-dose titrations were 2 mg and 5 mg four times per day, respectively (reductions permitted for side effects)

2-wk washout between treatment periods


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

2)  Physical functioning: Spasticity, deltoid strength, hip flexor strength, station stability, hand coordination, hand speed, foot speed, stretch reflexes, clonus, and walking speed. Score calculations for each function by summing individual values from R and L sides and multiple trials.

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  




Lo DS
Hi DS
Lo DZ
Hi DZ

Spasticity
10.0
9.54
9.40
9.14

Deltoid str
48.5*
47.4#
49.6
50.2

Hip flex

120
*
122

156

127

Hand coord
145

147

141

134*

Stability

43.2
45.9*
39.1
34.1

Hand speed
 238
250

239

227

Foot speed
242

240

233

226

Reflexes
20.5*
19.4*
22.5
22.1

Clonus

3.77
3.15
3.50
3.41

Walk speed
11.3
10.6
13.8
17.1

*P < 0.05 compared to corresponding dose of comparator drug

#p < 0.10 

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:





Dantrolene
Diazepam
p

Impaired gait
52%

75%

NS

Drowsiness

31%

67%

NS

Imbalance

17%

36%

NS

Incoordination
10%

29%

NS

At least 1 of 4 withdrawals was due to AEs


	Multiple comparisons without statistical correction increases likelihood of finding significant associations by chance

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 (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



	
	
	
	
	
	
	

	Smith, Birnbaum, Carter, et al., 1994


	Inclusion:  Stable spasticity secondary to MS; spasticity severe enough to cause significant discomfort of functional impairment and to produce score ( 2 on Ashworth Scale for muscle tone or ( 2 for muscle spasm type and frequency in most severely affected muscle group; age 18-70

Exclusion:  Use of any other muscle relaxant or drugs with muscle-relaxant properties; current or recent (within 3 mo) acute MS relapse; fibrous contractures


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

Duration of study treatment/follow up:  16 wk total (2-wk run-in, 3-wk dose titration, 9 wk at plateau dose, 1-wk dose tapering, followed by post-treatment evaluation)

Provider specialty:  Neurologists

Location:  14 sites in US


	No. of patients randomized:  257

Dropouts:  98

Completed:  159 (220 analyzable)

Age (mean ( SD;  n = 220 analyzable):  

Tizanidine:  44.5 ( 9.4

Placebo:  46.1 ( 9.6

Baseline EDSS:  NR
	1)  Tizanidine PO, dose titrated over 3 wk from 2 mg/day to maximum of 36 mg/day (12 mg three times daily); optimal dose continued through plateau phase (9 wk); dose then tapered over 1 wk and discontinued (n = 111)

2)  Placebo (n = 109)


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

Definition of “improvement”:  Decrease in total Ashworth Score

Proportion of patients with “improvement”:  

Tizanidine 
/111 (58%)

Placebo
/109 (60%)

P = 0.83

Other (non-improvement) outcomes:  

Ashworth 
adj. mean change (( SD)

Tizanidine 
-2.03 ( 7.22

Placebo
-2.73 ( 7.17

P = 0.46

Spasms & clonus response ratio (% change):

Tizanidine

-0.44( 0.45

-61.1( 118

Placebo

-0.26( 0.44

-41.0( 102





P = 0.028

p = 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:

101 (91%) tizanidine

66 (61%) placebo

Dry mouth, asthenia, somnolence, dizziness, increased SGOT/AST

Serious AE – hepatitis (n = 1), hallucinations (n = 1)

Discontinuations:

14/111 (13%) tizanidine

6/109 (6%) placebo


	36 patients disqualified because of inadvertent contamination – placebo patients accidentally given active drug

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



	
	
	
	
	
	
	

	Smolenski, Muff, and Smolenski-Kautz, 1981


	Inclusion:  MS; hospitalized; stable spasticity for ( 2 mo

Exclusion:  History or evidence of cardiac, renal, or hepatic disease; severe hypertension; epilepsy; chronic alcoholism; diabetes; overt psycho-pathology


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

Duration of study treatment/follow up:  6 wk

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Bern, Switzerland


	No. of patients randomized:  21

Dropouts:  0

Completed:  21

Age (mean ( SD):  

Tizanidine:  53 ( 11

Baclofen:  55 ( 10

Baseline EDSS:  NR
	1)  Tizanidine PO 4 mg capsules; dose initiated at 2 capsules per day and gradually increased during first few weeks to optimal level (usually between 3 and 6 capsules per day in 3 divided doses); treatment continued for 6 wk     (n = 11)

2)  Baclofen PO 10 mg capsules; dose initiated at 2 capsules per day and gradually increased during first few weeks to optimal level (usually between 3 and 6 capsules per day in 3 divided doses); treatment continued for 6 wk     (n = 10)


	1)  Symptom-specific functional status/ quality-of-life outcomes: Muscle strength, Ashworth, spasms

Definition of “improvement”:  Not described

Proportion of patients with “improvement”:  

Ashworth (muscle tone)

Reported by muscle group



Tizanidine
Baclofen

Left leg

8/11

9/10

Right leg
6/11

8/10

Left foot
8/11

8/10

Right foot
8/10

8/10

Spasms (reported by muscle group):




Tizanidine
Baclofen

Flex left leg

6/8

4/7

Flex right leg
5/8

6/8

Ext left leg

7/9

6/8

Ext right leg

7/9

8/9

Abd left leg

4/7

5/8

Abd right leg
4/7

7/9

Other (non-improvement) outcomes:  

Overall spastic state, spasms and clonus were similarly improved with both medications

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 (tiredness, weakness, dry mouth, ataxia)

Baclofen (weakness, dry mouth, nausea, pyrosis)

No withdrawals due to AEs


	Multiple measures

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



	
	
	
	
	
	
	

	Snow, Tsui, Bhatt, et al., 1990


	Inclusion:  Stable, chronic MS; chair- or bed-bound (EDSS 8.0-9.5); resident at one of two long-stay institutions; spastic contraction of adductor muscles that interfered with sitting, positioning in bed, cleaning, or urethral catheterization; not currently taking anti-spastic medication (most unresponsive in past)

Exclusion:  None specified


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

Duration of study treatment/follow up:  Single injections given for each treatment, with follow up at 2 and 6 wk; 3 mo between two treatment periods/injections

Provider specialty:  NR (presumably neurologists)

Location:  2 sites in Vancouver, British Columbia, Canada


	No. of patients randomized:  10

Dropouts:  1

Completed:  9

Age (mean, with range):  40.2 (23-61)

Baseline EDSS:  8.0 to 9.5
	1)  Botulinum-A toxin, single IM injection of 400 mouse units (160 ng)

2)  Placebo injection

3 mo between injections


	1)  Symptom-specific functional status/ quality-of-life outcomes: Spasticity score = Ashworth (muscle tone)+spasm frequency; Hygiene score.

Definition of “improvement”:  None defined

Proportion of patients with “improvement”:  

Other (non-improvement) outcomes:  

Spasticity score @ 6 wk

Botulinum
7.9( 4.9
4.7( 4.3

Placebo
6.8( 5.3
7.1 ( 4.8

p-value

0.009

Hygiene score @ 6 wk better for botulinum than placebo (p = 0.02)

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


	Small preliminary study; severely spastic patients with very high EDSS scores

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?  No

Washout period?  Yes (3 mo)

No. of patients in each sequence clearly described?  Yes

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



	
	
	
	
	
	
	

	Solari, Filippini, Gasco, et al., 1999


	Inclusion:  Clinically definite or laboratory-supported MS; EDSS 3.0-6.5; age 18-65

Exclusion:  1 or more exacerbations in preceding 3 mo; cognitive impairment likely to interfere with study adherence (Mini-Mental State Examination score    ( 23.8, after adjustment for age and education); history of cardio-vascular, respiratory, orthopedic, psychiatric, or other medical conditions precluding participa-tion; pregnancy; treatment with immunosuppres-sants, interferons, copolymers, 4-aminopyridine, or experimental drugs in previous 6 mo; rehabilitation therapy in previous 3 mo


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

Duration of study treatment/follow up:  Inpatient program lasted 3 wk; patients followed for total of 15 wk

Provider specialty:  Neurologists and physiotherapists

Location:  1 site in Milan, Italy


	No. of patients randomized:  50 (11 relapsing-remitting, 8 primary progressive, 31 secondary progressive)

Dropouts:  5

Completed:  45

Age (mean ( SD):  

Rehab:  44.6 ( 10.2

Control:  44.9 ( 10.6

Baseline EDSS (median, with range):  

Rehab:  5.5 (3.0-6.5)

Control:  5.5 (3.5-7.0)


	1)  Inpatient physical rehabilitation program (n = 27); twice daily exercise periods of 45 min each for 3 consecutive wk; for patients with EDSS ( 4.5, main goals were normalization of postural control, facilitation of normal gait pattern, increasing range of movement, and maximizing muscle power and endurance; for those with EDSS > 4.5, program also included instruction in use of mobility aids and orthoses and refinement of compensatory strategies.  Patients given home exercise program at conclusion of inpatient program.

2)  Home exercise program (control)      (n = 23)


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

2)  Physical functioning: EDSS; Functional Independence Measure (FIM) motor domain

Definition of “improvement”:  

EDSS – 1-step  improvement

FIM motor – 2- or more step improvement

Proportion of patients with “improvement”:  

EDSS 1/27 study group; 0/23 control group

FIM motor 

Intervention

Control

3 weeks 

13/27 (48%) 
2/23 (9%) (p = 0.994)

9 weeks 

12/27 (44%)
1/23 (4%)

(p = 0.001)

Other (non-improvement) outcomes:  

3)  Cognitive functioning:  NR

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:  

SF-36 

component
Intervention
Control 

p

3wk 

 Physical
3.8( 6.7
3.3( 8.4
0.7

 Mental

5.2( 7.0
-0.77( 7.3
0.008

9 wk 

 Physical
3.7( 10

1.6( 12

 Mental

4.8( 9.9
-5.3( 15

15 wk 

 Physical 
3.2( 6.5
0.26( 7.9

 Mental
2.1( 9.7
-1.8( 7.8

6)  Adverse events:  NR


	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



	
	
	
	
	
	
	

	Stien, Nordal, Oftedal, et al., 1987


	Inclusion:  Definite MS (McAlpine 1972); resident at one of several nursing homes for neurological patients; in stable phase of the disease for ( 3 mo

Exclusion:  Mental diseases; overt signs of dementia


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

Duration of study treatment/follow up:  6 wk

Provider specialty:  Neurologists

Location:  Multiple sites (number NR) in Oslo, Norway


	No. of patients randomized:  40

Dropouts:  2

Completed:  38

Age (median, with range; n = 38 completers):  

Tizanidine:  50 (29-70

Baclofen:  45 (26-66)

Baseline EDSS:  NR
	1)  Tizanidine 4 mg capsules (n = 19); dose gradually increased over first 2 wk to maximum of 5 capsules per day (20 mg, given in 3 divided doses); during last 4 wk, daily dose carefully adjusted for each patient, weighing anti-spastic effect vs. side effects; mean daily dose, 23 mg; range, 4-36 mg

2)  Baclofen 10 mg capsules (n = 21); dose gradually increased over first 2 wk to maximum of 5 capsules per day (50 mg, given in 3 divided doses); during last 4 wk, daily dose carefully adjusted for each patient, weighing anti-spastic effect vs. side effects; mean daily dose, 59 mg; range, 20-90 mg


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Functional disability (Pedersen)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Neither tizanidine nor baclofen induced significant changes in functional disability (Pedersen) [data not shown]

2)  Physical functioning: Tendon reflexes; muscle tone (Ashworth scale); provoked or spontaneous spasm activity; muscle strength in extremities; Kurtzke’s scale

Definition of “improvement”:  Not described

Proportion of patients with “improvement”:  




Tizanidine
Baclofen
p-value

Clonus

 7/18 (39%)
  9/20 (45%)
NS

Musc tone
13/18 (72%) 13/20 (65%)
NS

Spasms
12/18 (67%) 13/20 (65%)
NS

Strength
 2/18 (11%)
   2/20 (10%)
NS

Other (non-improvement) outcomes:  

Neither tizanidine nor baclofen induced significant changes in neurological disability (Kurtzke’s scale) [data not shown].

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

AEs were “mild” and dose-dependent

Tizanidine n = 6 (tiredness, weakness, sleepiness, dry mouth)

Baclofen n = 5 (weakness, tiredness)

Withdrawals due to AE: tizanidine (n = 1) subjective stiffness; baclofen (n = 1) gastroenteritis


	Study power too low to detect differences between these drugs

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



	
	
	
	
	
	
	

	Stuifbergen, Becker, Blozis, et al., 2003


	Inclusion:  Physician-diagnosed MS for at least 6 mo; female sex; age 20-70

Exclusion:  Pregnancy; concurrent medical conditions for which changes in exercise and diet would be contraindicated


	RCT (parallel-group, open-label, multicenter)

Duration of study treatment/follow up:  Active treatment lasted 5 mo; patients followed up for total of 8 mo

Provider specialty:  Clinical nurse specialist and woman with MS (intervention facilitators), dietician, fitness instructor, nurse practitioner associated with a woman’s wellness center, and a counselor

Location:  Outpatients recruited from two large metropolitan areas


	No. of patients randomized:  142 

Dropouts:  29 failed to provide minimal data needed to be included in analysis

Completed:  113

Age:  Mean ( SD, 45.8 ( 10.1; range, 21-70

Baseline EDSS:  NR
	1)  Wellness intervention (n = 56); two phases – a) an educational and skill-building lifestyle change program (8 sessions over 8 wk that presented information, guided participants in self-assessment of behaviors, resources, and barriers, and supported specific strategies aimed at building self-efficacy for health behaviors; b) supportive telephone follow-up (biweekly calls for 3 mo)

2)  Usual care (n = 57)


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

2)  Physical functioning:  NR 

3)  Cognitive functioning [describe scale/ instrument used]: 

Definition of “improvement”:  

Proportion of patients with “improvement”:  

Other (non-improvement) outcomes:  

Self-rate [results?]

4)  Work or employment outcomes: Proportion employed

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

By month 8, women in the intervention group were more likely to be employed than women in the control group (p < 0.05)

5)  Generic quality-of-life outcomes: Self-Rated Abilities Scale (measure of self-efficacy); Barriers Scale; Personal Resources Questionnaire (measure of social support); Health Promoting Lifestyle Profile-II (HPLP-II); SF-36

Definition of “improvement”:  

Proportion of patients with “improvement”:  

Other (non-improvement) outcomes:  




Control

Interv

p-value

Self-efficacy 84( 19

 94( 14

 < 0.01

Barriers

32( 8.4

 31( 7.5
NS

PRQ

143( 22
145( 22
NS

HPLP-II


 Total

147( 23
158( 22
 < 0.01

SF-36 scales

 PF


40(31

51( 29

NS

 RP


41( 42

47( 44

NS


 BP


64( 28

67( 25

 < 0.05

 GH


60( 24

57( 25

NS

 VT


41( 22

44( 22

NS

 SF


70( 24

70( 26

NS

 RE


66( 42

76( 36

NS

 MH

71( 20

75( 15

 < 0.05

6)  Adverse events:  NR


	Authors acknowledge that population was a convenience sample and may reflect selection bias; may not be representative of MS population at large because of recruitment through MS Society.  Such women may be more interested in health behaviors than other women with MS.

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



	
	
	
	
	
	
	

	United Kingdom Tizanidine Trial Group, 1994


	Inclusion:  Spasticity secondary to clinically definite, laboratory-supported, or probable MS; stable disease during previous 1 mo; no concomitant neurological illness likely to alter muscle tone; age 18-75

Exclusion:  Use of immunosuppressant drugs during previous 1 mo or cortico-steroids during previous 3 mo; uncontrolled hypertension (SBP > 180 mmHg, DBP > 120 mmHg) or hypotension (SBP < 90 mmHg, DBP < 60 mmHg); systemic disease; abnormalities on routine clinical lab tests; active bedsores, infection, or contractures


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

Duration of study treatment/follow up:  12 wk treatment (3 wk dose titration, followed by 9 wk at maximum tolerated dose), plus 1-wk tapering period; last follow up visit at 14 wk

Provider specialty:  NR

Location:  16 sites throughout the UK


	No. of patients randomized:  187 (102 clinically definite MS, 58 laboratory-supported, 27 probable)

Dropouts:  32 excluded from completers’ analysis for more than minor protocol violations; 51 withdrew prematurely

Completed:  155 included in completers’ analysis; 136 completed entire study

Age (mean ( SD):  47 ( 9

Baseline EDSS:  NR
	1)  Tizanidine PO (n = 94), titrated over a 3-wk period between 2 and 36 mg daily to the maximum tolerated dose; this dose then maintained for 9 more weeks; dose then tapered over 1-wk period

2)  Placebo (n = 93) (with dose titration, as above)


	1)  Symptom-specific functional status/ quality-of-life outcomes:  Intermediate motor skills (turning, lying, and transfer); upper extremity functions; ADL (items from Kurtzke Incapacity Status Scale); impact of spasticity on quality of life (5-point scale)

Definition of “improvement”:  Not described

Proportion of patients with “improvement”:  





Tizan
Pbo

p-value

Intermed fn

20%
10%
NS

Upper limb fn
6%

5%

NS

Impact on 

PT



40%
21%
NS

Nursing care
22%
4%

0.09

Other (non-improvement) outcomes:  

2)  Physical functioning: Muscle tone (Ashworth scale)

Definition of “improvement”:  Decrease by at least 1 point on Ashworth

Proportion of patients with “improvement”:  

Tizanidine
67/94 (71%)

Placebo 
46/93 (50%)

Other (non-improvement) outcomes:  

ITT analysis Muscle tone


EDSS




Baseline
Week 12
change

Tizanidine
1.85( 9.4
14.6( 10.1
0.1

Placebo
16.8( 11.1
15.3( 10
0

P-value




 < 0.004

NS

Strength
Baseline
Week 12
change

Tizanidine
71( 16

73( 16

+4

Placebo
72( 14

74( 13

+3

P-value







NS

Spasms
Baseline
Week 12
change

(freq)

Tizanidine
6.3( 6.6
5.5( 7.0
-13

Placebo
5.2( 5.8
4.4( 6.0
-15

P-value







NS

DTRs

Baseline
Week 12
change

Tizanidine
18( 7.1

16( 7.1

-9

Placebo
17( 6.5

17( 6.8

-4

P-value







NS

Timed walk
Baseline
Week 12
change

(sec for 8m)

Tizanidine
20( 20

21( 34

+4

Placebo
28( 31

25( 26

-10

P-value







NS

3)  Cognitive functioning:  NR

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:






Tizanidine
Placebo

Total no. AEs
 
  669

261

No. pts with AEs
  82 (87%)
57 (61%)

Dropouts due to AEs 12 (13%)
  5 (5%)

Dry mouth; drowsiness, tiredness


	Used intention-to-treat analysis

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



	
	
	
	
	
	
	

	Vahtera, Haaranen, Viramo-Koskela, et al., 1997


	Inclusion:  Clinically definite MS by Poser criteria; in stable phase of disease; EDSS ( 6.5; current symptoms of lower urinary tract disorder; post-void residual volume ( 100 mL on ultrasound

Exclusion:  Pregnancy; cardiac pacemaker or any metallic implant near the treated area; history of pelvic malignancy; dementia; any nervous system disorder other than MS


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

Duration of study treatment/follow up:  6.5 mo

Provider specialty:  NR

Location:  1 site in Masku, Finland


	No. of patients randomized:  80

Dropouts:  0 lost to follow up; in active group, 25/40 exercising regularly at 6 mo, 12/40 exercising irregularly, and 3/40 not exercising at all

Completed:  80 (see immediately above on compliance)

Age (mean, with range):  

Active:  43.4 (25-57)

Control:  44.2 (26-68)

Baseline EDSS (mean, with range):  

Active:  4.4 (1.0-6.5)

Control:  4.3 (1-6.5)
	1)  Pelvic floor rehabilitation (n = 40); consciousness of action of pelvic floor muscles stimulated using electrical stimulation at 6 sessions over 2 wk; at final session, patients taught by biofeedback to exercise pelvic floor muscles and advised to continue these exercises 3-5 times per week for at least 6 mo

2)  No-treatment control (n = 40)


	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:  

Incontinence and nocturia at week 3 and months 2 and 6 were significantly less frequent in treatment than control group (p < 0.05)

No differences in frequency of acute UTIs

Urinary symptom related handicap at month 6 lower for treatment than control (traveling, social shame, need of diapers) (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


	Uncertain validity of symptom measures; multiple assessments and statistical tests; potential for type I error

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



	
	
	
	
	
	
	

	Valiquette, Herbert, and Meade-D’Alisera, 1996


	Inclusion:  Clinically definite or laboratory-supported definite MS by Poser criteria; relapsing-remitting or progressive forms of disease; MS in remission for at least 3 mo; 2 or more episodes of nocturia in typical night or (for patients with limited mobility) any number of micturitions or episodes of incontinence per night; age 18-70

Exclusion:  Evidence or history of hypertension, thrombotic events, or cardiovascular, thyroid, or renal disease; use of pulsed steroid therapy or short course of immuno-suppressive therapy in previous 3 mo


	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 (neurologists?)

Location:  1 site in West Haverstraw, NY


	No. of patients randomized:  17  (5 relapsing-remitting, 4 relapsing-progressive, 8 chronic progressive)

Dropouts:  6

Completed:  11

Age (mean, with range):  48.9 (26-70)

Baseline EDSS (mean, with range):  6.7 (2.5-8.5)
	1)  Desmopressin administered as a nasal spray, one 10-μg dose per day at bedtime for 2 wk

2)  Placebo nasal spray for 2 wk

No washout between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Proportion of nights with nocturia; proportion of nights with incontinence; number of episodes of nocturia per night; maximum uninterrupted sleep hours

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  






Mean diff
p-value

Nocturia, mean*

-0.74

 < 0.01

Incontinence

-0.36

0.08

Nocturia, freq

-2.2


 < 0.01

Max uninterrupted
4.28

 < 0.01

Sleep (hrs)*

*Carry-over effect observed, only period 1 data analyzed.

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 requiring discontinuation (n = 4)


	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?  Yes

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?  Yes



	
	
	
	
	
	
	

	Wassem and Dudley, 2003


	Inclusion:  MS

Exclusion:  None specified


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

Duration of study treatment/follow up:  Active treatment lasted 4 wk; patients followed up for total of 4 yr

Provider specialty:  Advance practice nurses

Location:  1 site in Utah


	No. of patients randomized:  27

Dropouts:  11

Completed:  16

Age:  Mean, 44; range, 18-54

Baseline EDSS:  Mean, 3.36; range, 0-9
	1)  Intensive outpatient  intervention (n = NR); four weekly 2-hr group sessions; included education about MS, instruction in relaxation techniques, and discussion of dietary concerns, symptom management, psychosocial issues, memory and cognitive problems, etc.

2)  Usual care (n = NR)


	1)  Symptom-specific functional status/ quality-of-life outcomes: Fatigue, sleep and pain severity (VAS)

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

Fatigue levels were lower for intervention than control at most data collection points  (p = 0.09)

Sleep disturbance scores were significantly better for intervention compared to control  (p = 0.07)

Pain levels were not significantly different for intervention compared to control (P = NS)

Sum of symptom severity scores improved for intervention compared to control (p = 0.03)

2)  Physical functioning: Modified DSS

Definition of “improvement”:  

Proportion of patients with “improvement”:  

Other (non-improvement) outcomes:  

3)  Cognitive functioning: Self-Efficacy for Adjustment Behaviors (SEAB) scale (26 behaviors x 4-point responses ranging from 0 [no confidence in being able to perform the behavior] to 4 [total confidence …]); Psychosocial Adjustment to Illness Scale-Self-Report (PAIS-SR); 

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes:  

SEAB scores were not significantly different for intervention compared to control (p = 0.55)

PAIS-SR scores were not significantly different for intervention compared to control (p = 0.72)

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:  NR


	Study used alpha = 0.10 rather than conventional level of 0.05 for hypothesis testing

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



	
	
	
	
	
	
	

	Wein-shenker, Penman, Bass, et al., 1992


	Inclusion:  Clinically definite MS; severe fatigue for ( 3 mo; age 18-65

Exclusion:  Pregnant or not practicing birth control; epilepsy; psychiatric disease; drug abuse; major medical illness


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

Duration of study treatment/follow up:  5 wk with each treatment, 12 wk total (two 5-wk treatment periods, 2-wk washout)

Provider specialty:  NR

Location:  2 sites in Ontario, Canada


	No. of patients randomized:  46

Dropouts:  5

Completed:  41

Age (mean ( SD):  42.6 ( 10.6

Baseline EDSS (mean ( SD):  3.6 ( 2.0
	1)  Pemoline PO in 18.75-mg capsules; dose gradually increased during first week from 1 capsule (18.75 mg) to maximum of 4 capsules (75 mg) per day; maintenance dose then continued for additional 4 wk

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

2-wk washout between treatment periods


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

2)  Physical functioning: EDSS; fatigue (50-mm VAS); relief of fatigue (4-point scale)

Definition of “improvement”:  Excellent/good versus fair/poor rating on relief of fatigue

Proportion of patients with “improvement”:  

Trend toward better relief of fatigue on pemoline than placebo (p = 0.06) 

Other (non-improvement) outcomes:  

All patients remained within 1.0 point on the EDSS score during the course of the study (except for patients who were withdrawn due to exacerbations.

No significant difference in fatigue (VAS) between pemoline and placebo.

3)  Cognitive functioning:  Modified Beck self-rating depression inventory

Definition of “improvement”:  

Proportion of patients with “improvement”:  

Other (non-improvement) outcomes:  

4)  Work or employment outcomes:  NR 

5)  Generic quality-of-life outcomes:  NR

6)  Adverse events:

AEs experienced by > 25% while receiving pemoline:

Irritability (n = 15); insomnia (12), anorexia (17), and nausea (13).


	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 (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



	
	
	
	
	
	
	

	Wiles, Newcombe, Fuller, et al., 2001


	Inclusion:  Definite or probable MS; difficulty walking, but able to walk 5 meters with or without a mechanical aid; not in a current relapse; free of other major general medical or surgical disorders and pregnancy; age  ( 18

Exclusion:  None specified


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

Duration of study treatment/follow up:  8 wk with each treatment, 48 wk total (three 8-wk treatment periods, two 8-wk washouts, one 8-wk follow-up period)

Provider specialty:  Neurophysio-therapists

Location:  1 site in Cardiff, UK


	No. of patients randomized:  42

Dropouts:  2

Completed:  40

Age:  Mean, 47.2; range, 28.2-68.8

Baseline EDSS:  Mean, 6.0
	1)  Home physio-therapy; two 45-min sessions per wk for 8 wk; individualized problem-solving approach, focusing on specific functional activities

2)  Hospital outpatient physiotherapy, as above, but focusing on specific facilitation techniques

3)  No physiotherapy for 8 wk

8-wk washout period between treatment periods


	1)  Symptom-specific functional status/ quality-of-life outcomes: Rivermead mobility index; balance time; Walk A; 9-hole peg

Definition of “improvement”:  None

Proportion of patients with “improvement”:  NA

Other (non-improvement) outcomes: 





Treatment



  



None

Hosp

Home 

Mobil
9.1 ( 3.9
10.5 ( 3.5
10.6 ( 2.9

Index



p < 0.001
p < 0.001

Bal

15.0 ( 13.8
19.9 ( 13.2
19.7 ( 13.2

time



p = 0.004
p = 0.001

Walk
148 ( 129
138 ( 108
138 ( 110

A




p = 0.003
p = 0.002

9-hole
207 ( 85
190 ( 69
194 ( 70

peg




p = 0.014
p = 0.076

Global
46 ( 11

44 ( 11

44 ( 14

Mobility



p < 0.001
p < 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:  NR


	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?  No

Crossover trials only:

Period or carry-over effects?  No

Washout period?  Yes (8 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



	
	
	
	
	
	
	

	Zajicek, Fox, Sanders, et al., 2003


	Inclusion:  Clinically definite or laboratory-supported MS; stable disease for previous 6 mo (in the opinion of the treating physician); problematic spasticity (Ashworth score ( 2 in two or more lower limb muscle groups); age 18-64

Exclusion:  Ischemic heart disease; active sources of infection; use of medication that could affect spasticity; not able to avoid driving while on study; fixed-tendon contractures; severe cognitive impairment; history of psychotic illness; other major illness; pregnancy; any previous use of delta-9-tetrahydro-cannabinol; use of cannabis in previous 30 days

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

Duration of study treatment/follow up:  Treatment lasted 14 wk; patients followed for an additional (15th) wk

Provider specialty:  NR (presumably neurologists)

Location:  33 neurology and rehabilitation centers in the UK


	No. of patients randomized:  657

No. treated and included in ITT analysis:  630 (452 secondary progressive, 145 primary progressive, 33 relapsing-remitting)

Dropouts (from ITT population):  19

Completed:  611

Age (mean ( SD):  

Cannabis:  50.5 ( 7.6

Delta-9-THC:  50.2 ( 8.2

Placebo:  50.9 ( 7.6

Baseline EDSS:  

0-3.5:  3

4-5.5:  23

6-6.5:  299

7-9:  299

NR:  6
	1)  Cannabis extract containing delta-9- tetrahydrocannabinol (THC) and cannabidiol PO (n = 211); each capsule contained 2.5 mg of delta-9-THC equivalent, 1.25 mg of cannabidiol, and < 5% other cannabinoids; initiated at one capsule (2.5 mg delta-9-THC equivalent) twice daily, then increased by one capsule twice daily every wk, as tolerated, during 5-wk dose titration period; maximum daily dose 25 mg (10 capsules)

2)  Synthetic delta-9- tetrahydrocannabinol (THC) PO (n = 206); initiated at one capsule (2.5 mg) twice daily, then increased by one capsule twice daily every wk, as tolerated, during 5-wk dose titration period; maximum daily dose 25 mg (10 capsules)

3)  Placebo, with dose titration as above (n = 213)


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

2)  Physical functioning:  Ashworth scale – overall (upper and lower extremity); subjective spasticity (improved, same, deteriorated); mobility (10-m walk time)

Definition of “improvement”:  None provided

Proportion of patients with “improvement”:  

Cannabis extract
61%

Delta-9-THC

60%

Placebo


46% p = 0.003

Other (non-improvement) outcomes:  

Ashworth score:  No treatment effect overall (p = 0.4); estimated difference in mean reduction in total Ashworth score:

Cannabis extract
0.32 (-1.04 to 1.67)

Delta-9-THC

0.94 (-0.44 to 2.31)

Reduction in 10-m walk time from baseline to visit 7

Cannabis extract
4% (0 to 10%)

Delta-9-THC

12% (6 to 21%)

Placebo


4% (-2 to 7%)

P = 0.015

3)  Cognitive functioning:  NR 

4)  Work or employment outcomes:  NR

5)  Generic quality-of-life outcomes:  NR 

6)  Adverse events:  NR


	“There was a degree of unmasking among patients in the active treatment groups” which should have been expected to bias the study toward showing a benefit; may be responsible for a statistically significant subjective effect, but no significant objective effect on spasticity.

QUALITY ASSESSMENT:

Described as “randomized”?  Yes  

Method of randomization clearly described?  Yes

Concealment of allocation?  Yes

Described as “double-blind”?  Yes

Patients blinded?  Unclear

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes
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