Evidence Table 3a. Disease-modifying therapies and long-term improvement
	Study
	Selected Inclusion/ Exclusion Criteria
	Study Design
	Patients
	Interventions
	Outcomes/Results
	Comments/Quality Scoring

	
	
	
	
	
	
	

	Achiron, Gabbay, Gilad, et al., 1998


	Inclusion:  Clinically definite relapsing remitting MS of > 1 yr duration; average yearly exacerbation rate 0.5-3 in 2 yr preceding study; EDSS score 0-6.0; age 18-60

Exclusion:  Secondary progression disease course; serum immunoglobulin deficiency; long-term steroid or cytotoxic treatment 12 mo prior to study; major psychiatric disorder; major cognitive impairment


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  Tel Hashomer, Israel


	No. of patients randomized:  40

Dropouts:  2

Completed:  38

Age (mean ( SE):  

IV IgG:  35.4 ( 2.1

Placebo:  33.8 ( 2.4

Baseline EDSS (mean ( SE):  

IV IgG:  2.90 ( 0.43

Placebo:  2.82 ( 0.37

Baseline relapse rate (mean ( SE per yr in 2 yr preceding study):  

IV IgG:  1.85 ( 0.26

Placebo:  1.55 ( 0.17
	1)  IV immunoglobulin (IV IgG); loading dose of 0.4g/kg/body weight per day for 5 consecutive days, followed by booster doses of 0.4 g/kg/body weight once daily every 2 mo for 2 yr    (n = 20)

2)  Placebo (n = 20)


	1)  Physical functioning:

Definition of “improvement”:  1.0-point change in EDSS compared with baseline

Proportion of patients with “improvement”:

In the IV IgG group 23.5% of patients improved vs. 10.8% in the placebo group  

Other (non-improvement) outcomes:  No significant change in mean EDSS in treatment arm

2)  Relapse frequency:

Definition of “relapse”:  The rapid appearance, reappearance, or worsening of one or more neurological abnormalities, persisting at least 48 hr, after a relatively stable or improving neurological state of at least 30 days.   A relapse was confirmed only when the patient’s symptoms were accompanied by objective changes on neurological examination by a blinded neurologist.

Definition of “improvement”:  Not specified on a per patient basis

Proportion of patients with “improvement”: Not specified 

Other (non-improvement) outcomes: 

a)  Yearly exacerbation rates

                 IV IgG         Placebo         P-value

Baseline
1.85

1.55

0.34

Year 1

0.75

1.8


0.0002

Year 2

0.42

1.42

0.0009

2-yr total
0.59

1.61

0.0006    

                
	This article demonstrates that a larger proportion of patients demonstrated improvement in EDSS when treated with IV IgG compared with placebo.  The definition of improvement was a 1.0-point improvement on EDSS.  There are no data delineating how many patients may have improved greater than 1.0 point.

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




	Evidence Table 3a. Disease modifying therapies and long-term improvement (continued)



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

	
	
	
	
	
	b)  Exacerbation-free patients:

                   IV IgG         Placebo       P-value

Year 1

  8


  1


0.001

Year 2

12


  3


0.001

Total study
  6


  0


0.001    

c)  Median time to first exacerbation (days):

                   IV IgG         Placebo       P-value




233


  82


0.003


	

	
	
	
	
	
	
	

	Bastianello, Pozzilli, D’Andrea, et al., 1994


	Inclusion:  Definite diagnosis of MS; relapsing-remitting disease course (( 2 relapses in 24 mo prior to study entry); disease duration 1-10 yr; EDSS 2.0-5.0; age 18-45; selected to undergo serial MRI scans (subgroup of total study population)

Exclusion:  HIV-positive; previous cardiovascular disease; left ventricular ejection fraction < 50% by echocardiography; renal, liver, and/or respiratory dysfunction; diabetes; malignancy; psychiatric illness; pregnancy or no contraception; use of immunosuppressant drugs or steroids in previous 3 mo


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

Duration of study treatment/follow up:  1 yr (preliminary results from planned 2-yr trial)

Provider specialty:  Neurologists

Location:  7 sites in Italy


	No. of patients randomized:  25 (subgroup of total study population selected to undergo serial MRI scans)

Dropouts:  0

Completed:  25

Age (mean ( SD):  

MTX:  29.9 ( 5.2

Placebo:  28.5 ( 6.5

Baseline EDSS (mean ( SD):  

MTX:  3.7 ( 0.7

Placebo:  3.5 ( 1.0

Baseline relapse rate (mean in previous 2 yr ( SD):  

MTX:  2.8 ( 1.2

Placebo:  3.3 ( 1.2


	1)  Mitoxantrone (MTX) 8 mg/m2 by 30-min IV infusion every month for 1 yr (n = 13)

2)  Placebo (n = 12)


	1)  Physical functioning:

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  Not delineated  

Other (non-improvement) outcomes:

No statistical difference was observed in mean EDSS change at 1 yr (p = 0.18)

2)  Relapse frequency:

Definition of “relapse”:  The appearance of new symptom or worsening of an old one, attributable to MS and lasting at least 24 hours in the absence of fever

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  Not delineated  

Other (non-improvement) outcomes: 

                     MTX             Placebo   P value

MER            0.54                1.67       0.014

PWE            5(38%)           10(83%) 0.02

MER = Mean exacerbation rate

PWE = Number (%) of patients with exacerbations      


	This trial reports initial findings demonstrating a benefit of mitoxantrone in reducing mean exacerbation rates, but does not provide quantitative information regarding absolute improvement of specific patients over baseline status.

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



	
	
	
	
	
	
	

	Bornstein, Miller, Slagle, et al., 1987


	Inclusion:  Definite MS; relapsing-remitting form of MS; ( 2 well-demarcated and well-documented relapses in previous 2 yr; EDSS ( 6; emotionally stable; age 20-35

Exclusion:  None specified


	RCT (parallel-group, double-blind, single-center, matched-pairs design)

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  1 site in Bronx, NY


	No. of patients randomized:  50

Dropouts:  7 dropped out before 2 yr, but 5 of these were included in analysis

Completed:  43 completed trial; 48 included in analysis

Age (mean):  

Cop 1:  30.0

Placebo:  31.0

Baseline EDSS (mean):  

Cop 1:  2.9

Placebo:  3.2

Baseline relapse rate (mean over 2 yr):  

Cop 1:  3.8

Placebo:  3.9


	1)  Glatiramer acetate = Copolymer 1 (Cop 1) by SC injection, 20 mg self-injected daily for 2 yr (n = 25)

2)  Placebo (n = 25)


	1)  Physical functioning:

Definition of “improvement”:  Reduction in EDSS by 1, 2, or 3 points over 2 yr

Proportion of patients with “improvement”:

                       Placebo           Cop 1

1.0 point              8.7%              20.0%

2.0 points             0                   12.0%

3.0 points            4.4%                 0                

2)  Relapse frequency:

Definition of “relapse”:  The rapid onset of new symptoms or a worsening of preexisting symptoms that persisted for 48 hours or more, when accompanied by observed objective changes on the neurological examination involving an increase of a atl east one grade in the score for one of the eight functional groups or the Kurtzke Scale

Definition of “improvement”:  Decrease in 2-yr relapse rate in comparison with individual baseline relapse rate

Proportion of patients with “improvement”:  

Placebo – 12 of 23 patients experienced a decrease in relapse rate over the 2yr period

Cop 1 – 24 of 25 patients experienced a decrease in relapse rate over the 2-yr treatment period

Other (non-improvement) outcomes:  

Exacerbation-free patients:

Placebo – 26%

Cop 1 – 56%

P = 0.036


	This early study of the efficacy of Copolymer 1 in the treatment of relapsing-remitting MS demonstrated benefits of treatment in the reduction of relapse rates and improved disability status.  Data are presented regarding the number of patients demonstrating improvement on EDSS.  Although significant efforts were made to maintain blinding, the physician evaluator correctly identified 70% of those taking placebo and 78% of those taking Cop 1.

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



	
	
	
	
	
	
	

	Bornstein, Miller, Slagle, et al., 1991


	Inclusion:  Definite diagnosis of MS by Poser criteria; evidence of a chronic-progressive course for ( 18 mo;  ( 2 exacerbations in previous 24 mo; EDSS score 2.0-6.5; emotionally stable and able to participate in clinical trial; age 20-60

During a 6- to 15-mo pre-trial observation period, patients required to demonstrate progression in one of following ways:  worsening of 2 grades in a functional system; worsening of 1 grade in 2 unrelated functional systems; worsening of 2 units on the Ambulation Index; or worsening of 1 grade on the EDSS.  Must not have progressed beyond 6.5 on EDSS or have had > 1 exacerbation during pre-trial observation period.

Exclusion:  None specified


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

Duration of study treatment/follow up:  2 yr or until confirmed progression (whichever first)

Provider specialty:  Neurologists

Location:  Bronx, NY; and Houston, TX


	No. of patients randomized:  106

Dropouts:  20

Completed:  86

Age (mean):  

Cop 1:  41.6

Placebo:  42.3

Baseline EDSS:  

Mean:

Cop 1:  5.7

Placebo:  5.5


    Cop 1   Plac

< 5:

22%   27%

5-5.5:
  8%   15% 

6-6.5: 
71%   58%

Baseline relapse rate:  NR
	1)  Copolymer 1    (Cop 1) by SC injection; 15 mg self-injected twice per day for 2 yr (n = 51)

2)  Placebo (n = 55)


	1)  Physical functioning:

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  

Cop 1:

19.6% improved




37.3% remained stable




41.1% worsened

Placebo:
14.5% improved




34.6% remained stable




50.9% worsened

Other (non-improvement) outcomes: The primary endpoint, confirmed progression of 1.0 or 1.5 units (depending on baseline disability) on the Kurtzke Disability Status Scale, was not statistically different in the two groups

2)  Relapse frequency:

Definition of “relapse”:  Not defined

Definition of “improvement”:  Not assessed

Proportion of patients with “improvement”: Not delineated


	This study provides no significant information regarding improvement of patients on this therapy.

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



	
	
	
	
	
	
	

	British and Dutch Multiple Sclerosis Azathio-prine Trial Group, 1988


	Inclusion:  Clinically definite MS (( 2 episodes and 2 clinical lesions or 2 episodes and 1 subclinical lesion [revealed by VEP or CT]); or laboratory confirmed MS (( 2 anatomically separate episodes, 1 clinical lesion, and oligoclonal bands or increased IgG in the CSF); or currently progressive MS (2 separate lesions [of which 1 might be subclinical], oligoclonal bands, or increased IgG in the CSF, and progres-sion for at least 6 mo); patients with relapsing-remitting disease had to have been in a remittent phase for ( 1 mo and have had ( 1 relapses in the previous year; EDSS ( 6 (ambulant); age 15-50; not on other immunomodulatory drugs or hyperbaric oxygen treatment

Exclusion:  Concomitant systemic disease; mental deficit that precluded understanding and cooperation


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

Duration of study treatment/follow up:  3 yr

Provider specialty:  Neurologists

Location:  20 sites in the UK and The Netherlands


	No. of patients randomized:  354 (199 [56%] clinically definite, 37 [10%] laboratory confirmed; 51 [14%] progressive from onset; 67 [19%] progressive after remission)

Lost to follow up (cumulative totals):  20 at 1 yr, 24 at 2 yr, 22 at 3 yr, 153 at 4 yr 

Discontinued treatment (cumulative totals):  48 at 1 yr, 64 at 2 yr, 75 at 3 yr

Completed:  279 completed treatment, 332 followed up through 3 yr

Age (mean ( SD):  

Azathioprine:  39 ( 8.6

Placebo:  38 ( 8.3

Baseline EDSS (mean ( SD):

Azathioprine:  3.69 ( 1.50

Placebo:  3.66 ( 1.62

Baseline relapse rate (months since last relapse):


    Az
Plac

1-6:   43%
45%

7-12: 20%
18%

> 12:  37%
37%
	1)  Azathioprine PO 2.5 mg/kg (to the nearest 25 mg) daily (n = 174)

2)  Placebo (n = 180)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  Not delineated 

Other (non-improvement) outcomes: The only statistically significant result was a reduction in the deterioration of the Ambulation Index in the azathioprine group compared with the placebo group after 3 yr


	The treatment effect in this study was marginal, and no data are reported that delineate improvement of any patient with respect to baseline status.

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

Concealment of allocation?  Yes

Described as “double-blind”?  Yes

Patients blinded?  Yes/No/Unclear

Investigators blinded?  Yes

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Canadian Cooperative Multiple Sclerosis Study Group, 1991


	Inclusion:  Clinically definite or laboratory-supported definite MS in a progressive phase (deterioration of at least 1 point on EDSS over preceding 12 mo); EDSS 4.0-6.5; age ( 15

Exclusion:  Previous treatment with cyclophosphamide, cyclosporin, antilymphocyte globulin, or interferon; treatment with azathioprine or plasma exchange in preceding yr or corticosteroids in preceding mo; illnesses that might be adversely affected by study treatments; substantial cognitive impairment; unwillingness to use contraception during trial and for 2 yr after; weekly venous access difficult


	RCT (parallel-group, not double-blinded, multicenter)

Duration of study treatment/follow up:  Duration of treatment variable (see at right, under “Interventions”); patients followed up for at least 12 mo; mean follow up, 30.4 mo

Provider specialty:  Neurologists

Location:  9 sites in Canada


	No. of patients randomized:  168 (81 relapsing-progressive, 86 chronic-progressive, 1 unkown)

Dropouts:  2 (died)

Completed:  166

Age (mean at disease onset ( SD):  

Cyclophosphamide IV:  31.9 ( 10.3

Plasma exchange:  29.9 ( 7.9

Placebo:  32.1 ( 9.7

Baseline EDSS (mean ( SD):  

Cyclophosphamide IV:  5.79 ( 0.61

Plasma exchange:  5.66 ( 0.72

Placebo:  5.79 ( 0.64

Baseline relapse rate:  NR
	1)  Cyclophosphamide IV + prednisone PO   (n = 55).  Cyclophos-phamide 1g given intravenously on alternate days until WBC count fell below 4.5 x 109/L or until total dose of 9 g reached.  Prednisone 40 mg given orally for 10 days, then reduced by 10 mg on alternate days and discontinued on day 16.

2)  Plasma exchange + cyclophosphamide PO + prednisone PO (n = 57).  Plasma exchange of one plasma volume (40 mL/kg) done weekly for 20 wk with either intermittent (5 sites) or continuous (4 sites) flow-type centrifuges.  Replacement = 5% serum albumin.  Oral cyclophosphamide 1.5-2.0 mg/kg given daily for 22 wk; dose adjusted to achieve target WBC of 4.0-5.0 x 109/L.  Oral prednisone 20 mg given every other day and tapered over 22 wk.

3)  Placebo (placebo oral cyclophospha-mide and prednisone for 22 wk + sham plasma exchange for 20 wk) (n = 56)


	1)  Physical functioning:

Definition of “improvement”:  1.0-point improvement on EDSS sustained for 6 mo

Proportion of patients with “improvement”: 

No statistically significant difference among the treatment arms

Number of patients improved:



  Cycl

  PEX         Placebo

1 yr

3 (6%)

4 (8%)

1 (2%)

2 yr

2 (6%)

1 (3%)

0

3 yr

2 (4%)

1 (2%)

1 (2%) 

Other (non-improvement) outcomes:  No statistically significant difference between treatment arms in any outcome measure


	This study provides data specifically addressing the number of patients who improved with regard to EDSS, but the results show no statistically significant benefit of the treatments studied.

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?  No (treating providers)

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Cohen, Cutter, Fischer, et al., 2002


	Inclusion:  Clinically definite secondary progressive MS, with or without recent relapses; disease progression over previous 1 yr; cranial MRI demonstrating lesions consistent with MS; EDSS 3.5-6.5; age 18-60

Exclusion:  Primary progressive disease course; inability to complete MS Functional Composite at baseline; prior treatment with interferon-β


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  42 sites in US, Europe, and Canada


	No. of patients randomized:  436

Dropouts:  115; of these, 63 had complete 2-yr follow up

Completed:  321 completed treatment; 384 followed up for 2 yr

Age (mean ( SD):  

IFNβ-1a:  47.2 ( 8.2

Placebo:  47.9 ( 7.7

Baseline EDSS (mean ( SD):  

IFNβ-1a:  5.2 ( 1.1

Placebo:  5.2 ( 1.1

Baseline relapse rate (mean ( SD, prior 3 yr):  

IFNβ-1a:  1.5 ( 2.1

Placebo:  1.3 ( 2.1


	1)  Interferon β-1a (IFNβ-1a) 60 μg weekly by IM injection for 2 yr (n = 217); half dose (30 μg) given for first four doses to minimize adverse events

2)  Placebo for 2 yr    (n = 219)


	1)  Physical functioning:

Definition of “improvement”:  Not defined for individual patients

Proportion of patients with “improvement”:  

Improvement based on EDSS – baseline to 24 months

Placebo – 7.3%

IFNβ-1a – 7.5%

No statistically significant difference

Other (non-improvement) outcomes:

24-month MSFC data-median:

                  Placebo      IFNβ-1a    P value

MSFC          -0.161       -0.362         0.033

9HPT           -0.290       -0.202         0.024

Timed 25-ft walk – no statistical difference

PASAT – no statistical difference

2)  Relapse frequency:

Definition of “relapse”:  New or recurrent neurological symptoms, not associated with fever or infection, lasting at least 48 hours and accompanied by objective change on the examining neurologist’s examination at an unscheduled visit corresponding to the reported symptoms

Definition of “improvement”:  Not delineated on individual patients 

Proportion of patients with “improvement”:  Not delineated 

Other (non-improvement) outcomes:

Annual relapse rate:

Placebo – 0.30

IFNβ-1a – 0.20

P = 0.008

Relapse-free patients – intention to treat:

Placebo – 63%

IFNβ-1a – 74%

P=0.023  

3)  Quality of life:  The MS Quality of Life Inventory (MSQLI) was administered to English-speaking subjects at baseline, 12 months, and 24 months

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  NR 

Other (non-improvement) outcomes:  Significant benefit favoring IFNβ-1a treatment was observed on 8 of 11 subscales of the MSQLI, with a favorable trend on the remaining three scales.  The IFNβ-1a group improved from baseline to month 24 on 10 of 11 subscales (all except Bladder Control Scale).  In contrast, the placebo group worsened from baseline to month 24 on 10 of 11 subscales, the Modified Fatigue Impact Scale being the only subscale showing improvement.  Data not shown (reference made to www.neurology.org web site).


	This study examined the benefit of IFNβ-1a in secondary progressive MS utilizing assessments of EDSS, MSFC, and MSQLI and demonstrated beneficial effects on MSFC and MSQLI.  This was the first use of the MSFC in a large-scale MS trial.  The beneficial effects of treatment observed on MSFC were primarily driven by improvements in upper extremity function.  The report focuses on between-group differences and provides few data on individual patient improvement.

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



	
	
	
	
	
	
	

	Currier, Haerer, and Meydrech, 1993


	Inclusion:  Definite MS; a worsening in function or an exacerbation in the previous yr; understanding and willingness to cooperate

Exclusion:  History or evidence of renal or hepatic disease; gross obesity; diabetes


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

Duration of study treatment/follow up:  Initially 1 yr; changed during trial to 18 mo

Provider specialty:  Neurologist

Location:  Jackson, MS


	No. of patients randomized:  45 (20 “exacerbating remitting” and 24 “chronic” MS [latter includes 18 “exacerbating progressive,” 3 “chronic progres-sive,” and 3 “spinal patients”])

Dropouts:  9

Completed:  36

Age (median, reported only by MS type):  

Exacerbating remitting:  39.5

Chronic:  46.8

Baseline EDSS:  NR

Baseline relapse rate (total number of exacerbations in 12 mo preceding trial; reported only for patients with “exacerbating remitting” MS):

Methotrexate:  9 in 9 patients

Placebo:  12 in 11 patients


	1)  Methotrexate PO; 2.5 mg every 12 hr for 3 consecutive doses once per wk (7.5 mg/ wk) for 18 mo (n = 22)

2)  Placebo (n = 22)


	1)  Physical functioning:

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  Not delineated 

Other (non-improvement) outcomes:

2)  Relapse frequency:

Definition of “relapse”:  1.0-point EDSS worsening (unsustained) 

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes:  No statistically significant difference in treatment groups except for a difference in the mean number of exacerbations p = 0.05 – data presented in graphical form only 


	This study provides no data regarding individual patient improvement on therapy.

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



	
	
	
	
	
	
	

	De Castro, Cartoni, Millefiorini, et al., 1995


	Inclusion:  Definite diagnosis of MS according to Poser criteria; relapsing-remitting disease course; ( 2 relapses in 24 mo prior to study entry; disease duration 1-10 yr; EDSS 2.0-5.0; age 18-45

Exclusion:  HIV-positive; heart, renal, lung, or liver disease; psychiatric disease; pregnancy or lactation; known allergy to cortico-steroids; other neurological disease; use of corticosteroids during previous 3 mo; use of levamisol, isoprinosin, or plasmapheresis during previous 3 mo; treatment with interferon; immunosuppressive therapy during previous 12 mo


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

Duration of study treatment/follow up:  1 yr 

Provider specialty:  NR (presumably neurologists and cardiologists)

Location:  1 site in Italy


	No. of patients randomized:  20

Dropouts:  NR (implied 0)

Completed:  NR (implied 20)

Age (mean ( SD):  

MTX:  31 ( 5

Placebo:  30 ( 4

Baseline EDSS (mean ( SD):  

MTX:  3.77 ( 0.72

Placebo:  3.33 ( 0.75

Baseline relapse rate (mean in previous 2 yr ( SD):  

MTX:  2.82 ( 0.98

Placebo:  3.00 ( 1.94


	1)  Mitoxantrone (MTX) 8 mg/m2 by 30-min IV infusion every month for 1 yr (n = 13)

2)  Placebo (n = 12)


	1)  Physical functioning:

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  Not delineated  

Other (non-improvement) outcomes:  No statistically significant difference between treatment arms with respect to changes in EDSS

2)  Relapse frequency:

Definition of “relapse”:  Not defined 

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:   Not delineated

Other (non-improvement) outcomes:  

Difference in relapse rate favored treatment with mitoxantrone p = 0.005


	This study demonstrated a statistically significant reduction in mean relapse rate in the treatment arm but did not include data regarding the clinical improvement of individual patients.

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?  No



	
	
	
	
	
	
	

	European Study Group on Interferon  beta-1b in Secondary Progressive MS, 1998


	Inclusion:  Clinically or laboratory supported definite diagnosis of secondary progressive MS; EDSS 3.0-6.5; ( 2 relapses or ( 1.0-point increase in EDSS in previous 2 yr; age 18-55
Exclusion:  None specified


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

Mean duration of treatment/follow up:  Treatment scheduled to last 36 mo, with 3-mo follow up; article reports results of prospectively planned interim analysis of all patients in study for ( 2 yr; mean follow up time 901 days for IFNβ-1b and 892 days for placebo

Provider specialty:  NR (presumably neurologists)

Location:  32 sites in Europe


	No. of patients randomized:  718

Lost to follow up:  57
Withdrew from treatment, but had complete follow up:  130

Completed treatment and follow up:  531 

Age (mean ( SD):  

IFNβ-1b:  41.1 ( 7.2

Placebo:  40.9 ( 7.2

Baseline EDSS (mean ( SD):  

IFNβ-1b:  5.1 ( 1.1

Placebo:  5.2 ( 1.1

Baseline relapse rate (% of patients without relapse in 2 yr preceding study):

IFNβ-1b:  31.9%

Placebo:  28.2%


	1)  Interferon β-1b (IFNβ-1b) by SC injection; initial dose 0.5 mL (4 MIU) every other day, increased after 2 wk to 1.0 mL (8 MIU) every other day for up to 3 yr (n = 360)

2)  Placebo (n = 358)


	1)  Physical functioning:  Primary endpoint was time to confirmed progression in disability defined as a 1.0-point increase on EDSS sustained for at least 3 months, or a 0.5-point increase if the baseline EDSS was 6.0 or 6.5

Results:  Significant difference in time to confirmed progression of disability in favor of IFNβ1-b (p = 0.0008)   

On average IFNβ1-b delayed confirmed progression by 9-12 months in this patient population

Confirmed EDSS progression:

Placebo:  46.7%

IFNβ1-b:  38.9%

p = 0.0048

2)  Relapse frequency:

Definition of “relapse”:  Not defined 

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  Not delineated

Other (non-improvement) outcomes:  

a)  Mean annual relapse rate:

             Placebo       IFN β-1b      p     

Overall     0.64            0.44          0.0002

Year 1      0.82            0.57          0.0095

Year 2      0.47            0.35          0.0201

Year 3      0.35            0.24          0.1624 

b)  Proportion of patients with moderate to severe relapse:

Placebo:  n = 190 (53.1%)

IFNβ1-b:  n = 157 (43.6%) 

p = 0.008


	This article demonstrates the efficacy of IFNβ-1b over placebo in reducing the rate of progression and in reducing the relapse rate.  It does not provide data regarding improvement of individual patients over their baseline functional status.

See also the entry for Kappos, Polman, Pozzilli, et al., 2001, below.
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



	
	
	
	
	
	
	

	Fazekas, Deisen-hammer, Strasser-Fuchs, et al., 1997a

and 

Fazekas, Deisen-hammer, Strasser-Fuchs, et al., 1997b

and 

Strasser-Fuchs, Fazekas, Deisen-hammer, et al., 2000


	Inclusion:  Clinically definite diagnosis of relapsing-remitting MS; EDSS score 1.0-6.0; ( 2 clearly identified and documented relapses during previous 2 yr; age 15-64; first manifestation of MS at age 10-59

Exclusion:  Immuno-suppressive or immunomodulatory therapy in previous 3 mo; corticosteroids in previous 2 wk; primary or secondary progressive MS; benign course of disease as indicated by a deterioration rate (EDSS score divided by duration of disease in years) < 0.25


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  13 sites in Austria


	No. of patients randomized:  150

Lost to follow up:  2 (before start of treatment)

Stopped treatment:  28

Completed treatment:  120

Age (mean [95% CI]):  

IV IgG:  36.7 (34.3-39.1)

Placebo:  37.3 (35.0-39.6)

Baseline EDSS (mean [95% CI]):  

IV IgG:  3.3 (3.0-3.6)

Placebo:  3.3 (2.9-3.7)

Baseline relapse rate (mean per yr [95% CI]):  

IV IgG:  1.3 (1.1-1.5)

Placebo:  1.4 (1.2-1.6)
	1)  IV immunoglobulin (IV IgG); 0.15-0.20 g/kg body weight once per month for 2 yr (n = 75)

2)  Placebo (n = 73)


	1)  Physical functioning:

Definition of “improvement”:  1.0-point decrease in EDSS by the end of the study

Proportion of patients with “improvement”: 

IV IgG – 31% of patients improved

Placebo – 14% of patients improved 

Other (non-improvement) outcomes: Between-group differences in the absolute change on the EDSS score and in the proportion of patients stable or worsened

2)  Relapse frequency:

Definition of “relapse”:  The appearance or reappearance of one or more neurological abnormalities that persisted for at least 24 hours and had been preceded by a stable or improving neurological state of at least 30 days.  A relapse was confirmed only if the patient’s symptoms were accompanied by objective changes of at least one grade in the scored for one of the eight functional groups on the EDSS. 

Definition of “improvement”:  Not delineated 

Proportion of patients with “improvement”:   Not delineated

Other (non-improvement) outcomes: 

                       IV IgG       Placebo   P

Relapse-free     53%          36%       0.03

     Patients

Mean Annual 

Relapse Rate    

   Year 1            0.49           1.30       0.011  

   Year 2            0.42            0.83      0.006    

3)  Quality of life:  Incapacity Status Scale and the Environmental Status Scale

Definition of “improvement”:  Not defined prospectively

Proportion of patients with “improvement”:  Not delineated  

Other (non-improvement) outcomes:  The mean change of rating scores of 15 of 16 items was more favorable following IV IgG treatment.  The total mean change of ratings over all ISS items was significantly in favor of IV IgG-treated patients (P = 0.01)  Similarly, IV IgG-treated patients noted improvement in 4 of 7items of the ESS compared to no item rated as improved by placebo patients.


	These studies demonstrate benefit from treatment with IV IgG over placebo with regards to progression of EDSS.  Moreover, the study documents an increased proportion of patients who demonstrated improvement on EDSS over the 2-yr trial.

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



	
	
	
	
	
	
	

	Ghezzi, 

Di Falco, Locatelli, et al., 1989


	Inclusion:  Definite MS

Exclusion:  Disease duration < 1 yr; EDSS > 7; concomitant diseases contraindicating immunosuppression


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

Duration of study treatment/follow up:  18 mo

Provider specialty:  NR (presumably neurologists)

Location:  1 site in Gallarate, Italy


	No. of patients randomized:  185 (74 relapsing, 111 relapsing-progressive)

Dropouts:  50

Completed:  135

Age (mean at onset [with range], completers only):  

Relapsing (R)-azathioprine:  26 (15-42)

R-control:  26 (18-42)

Relapsing-progressive (RP)-azathioprine:  29 (12-44)

RP-placebo:  31 (16-47)

Baseline EDSS (mean [with range], completers only):  

R-azathioprine:  2.1 (1-5)

R-control:  2.2 (1-5)

RP-azathioprine:  3.8 1-6.5)

RP-placebo:  3.7 (1-7)

Baseline relapse rate (mean [with range], completers only, time frame not specified):  

mean at onset [with range], completers only):  

R-azathioprine:  1.2 (0.2-4)

R-control:  1.1 (0.2-3)

RP-azathioprine:  0.6 (0.1-3.3)

RP-placebo:  0.4 (0.1-2.5)


	1)  Azathioprine PO 2.5 mg/kg per day for 18 mo (n = 69)

2)  No azathioprine    (n = 66)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  

Relapsing patients who improved:

Azathioprine – 5 of 32

Controls – 0 of 22

P > 0.10

Relapsing-progressive patients:

Azathioprine – 2 of 37

Controls – 3 of 44

p > 0.10

Other (non-improvement) outcomes:  No statistical difference between the treatment arms with respect to EDSS

2)  Relapse frequency:

Definition of “relapse”:  Not defined

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes:  

No statistically significant difference in treatment arms


	This unblended trial of azathioprine in MS did not find statistically significant differences in any outcome measures. 

Data are presented that delineate individual patient improvement. 

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?  Unclear

Outcome assessors blinded?  Unclear

No. of withdrawals in each group stated?  Yes



	
	
	
	
	
	
	

	Goodkin, Bailly, Teetzen, et al., 1991


	Inclusion:  Clinically definite or laboratory-supported definite MS; seen at study clinic from 1983 to 1989; relapsing-remitting disease course (( 2 exacerbations in previous 18 mo); no exacerbation in previous 1 mo; EDSS 2.0-6.5; AI 1.0-6.0; age 18-65

Exclusion:  Chronic progressive disease (worsening in functional status measurements over  6 mo without exacerbation); use of corticosteroids in previous 1 mo; use of immunosuppressant medication in previous 1 yr; pregnant; unwilling to practice birth control; systemic illness of medical condition that precluded safe administration of study drugs


	RCT (parallel-group, double-blind [patients and examining physician, not treating physician], single-center)

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  1 site in Fargo, ND


	No. of patients randomized:  59 randomized, 54 began treatment

No. followed for 2 yr:  52

No. treated per protocol for 2 yr:  43

Age (mean ( SD at onset; n = 54 starting treatment):  

Azathioprine:  29.4 ( 8.5

Placebo:  30.0 ( 6.8

Baseline EDSS (mean ( SD; n = 54 starting treatment):  

Azathioprine:  3.18 ( 1.19

Placebo:  3.72 ( 1.60

Baseline relapse rate (mean ( SD in previous 18 mo; no  = 54 starting treatment):  

Azathioprine:  2.34 ( 0.55

Placebo:  2.32 ( 0.63
	1)  Azathioprine PO; initial dose 50 mg 3 times per day, adjusted to target dose of 3 mg/kg, with increases made in increments of 25 mg per day no more than once per month; WBC maintained at 3500-4000/μL (n = 29)

2)  Placebo (n = 25)


	1)  Physical functioning:

Definitions of “improvement”:  Score reflects combined results of change lasting more than 2 mo in any of following:

( 1.0-point on EDSS for patients with baseline EDSS ( 5.0, or
( 0.5-point on EDSS for patients with baseline EDSS ( 5.5, or
( 1.0 point on AI, or 

( 20% deterioration from baseline in 9HPT or BBT

Proportion of patients with “improvement”:

Placebo = 20%

Azathioprine = 22.2% 

Other (non-improvement) outcomes:  Difference in mean change in EDSS

2)  Relapse frequency:

Definition of “relapse”:  Objective worsening in the EDSS of ( 0.5 points, Ambulation Index (AI) of ( 1.0 points, or ( 20% deterioration from baseline performance on the nine-hole peg test (9HPT) or box-and-block test (BBT) in patients who were stable or improving within the last month

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated

Other (non-improvement) outcomes:  

Mean on-trial exacerbation rates for each group:

                       AZA          Placebo    P

Year 1            0.74           1.17          0.16

Year 2             0.30           0.79         0.05

Total 2 year     1.04          1.88          0.08

            
	This study demonstrates a modest benefit of azathioprine in reducing mean exacerbation rates and provides specific data regarding the proportion of patients who improve on therapy with regard to EDSS and other functional measures.  The proportion of patients who improved was, however, not statistically different among the treatment groups.

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



	
	
	
	
	
	
	

	Goodkin, Rudick, VanderBrug Medendorp, et al., 1995


	Inclusion:  Clinically definite chronic progressive MS; progressive neurological impairment during period of ( 6 mo prior to start of study; no exacerbation for previous 8 mo; ( 1 exacerbation in previous 2 yr; disease duration > 1 yr; EDSS 3.0-6.5; AI 2.0-6.0; no cortico-steroids during previous 1 mo or immunosuppressant medication for previous 1 yr; no prior lymphoid irradiation; willing to use contraception; age 21-60

Exclusion:  Pregnancy; systemic illness or medical condition that precluded safe administration of study drugs; clinically evident cognitive impairment


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  1 site in Cleveland, OH


	No. of patients randomized:  60 (18 primary progressive, 42 secondary progressive)

Dropouts:  9

Completed:  51

Age (mean ( SD):  

METH:  43 ( 9.3

Placebo:  46 ( 8.8

Baseline EDSS (mean):  

METH:  5.5

Placebo:  5.3

Baseline relapse rate:  NR 
	1)  Methotrexate (METH), one 7.5-mg oral tablet per week for 2 yr (n = 31)

2)  Placebo (n = 29)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  

Not delineated

Other (non-improvement) outcomes:

The primary outcome measure was time to treatment failure on a composite measure of physical functioning that utilized EDSS, Ambulation Index, Box and Block Test and 9-Hole Peg Test for 2 mo or more.  Treatment failure was pre-defined on the basis of specific levels of deterioration on any of these scales.  

There was a significant relationship between sustained progression and treatment group favoring the METH treatment:  METH = 51.6%, Placebo = 82.8% (p = 0.011).  This treatment effect was strongest for the 9HPT and was seen to a lesser extent (p = NS) for the BBT and EDSS.


	This study evaluated therapy with low-dose oral methotrexate (6.5 mg) weekly in patients with chronic progressive MS and found significant benefit on a composite measure of physical functioning.  The most prominent benefit observed was in upper extremity function.  The study did not evaluate individual patient improvement and provided no data specifically addressing the proportion of patients improved.

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



	
	
	
	
	
	
	

	Hartung, Gonsette, König, et al., 2002


	Inclusion:  Worsening relapsing-remitting MS (stepwise progression of disability between relapses) or secondary progressive MS; EDSS 3.0-6.0; worsening of ( 1 point on EDSS in previous 18 mo; no relapse in previous 8 wk; no treatment with glucocorticosteroids in previous 8 wk; no previous treatment with mitoxantrone, interferons, glatiramer acetate, cytotoxic drugs, or total-body lymphoid irradiation; left ventricular ejection fraction > 50%; WBC, neutrophil, and platelet counts in normal ranges; age 18-55

Exclusion:  None specified


	RCT (parallel-group, double-blind [patients and assessors, not treating physicians], multicenter)

Duration of study treatment/follow up:  Treatment lasted 2 yr; patients followed for total of 3 yr

Provider specialty:  Neurologists

Location:  17 sites in Belgium, Germany, Hungary, and Poland


	No. of patients randomized:  194 randomized; 188 included in baseline measures (94 worsening relapsing-remitting, 94 secondary progressive)

Dropouts:  56

Completed:  138 assessed at 3 yr

Age (mean ( SD):  

MTX 12 mg:  39.94 ( 6.85

MTX 5 mg:  39.92 ( 8.06

Placebo:  40.02 ( 7.88

Baseline EDSS (mean ( SD):  

MTX 12 mg:  4.45 ( 1.05

MTX 5 mg:  4.64 ( 1.01

Placebo:  4.69 ( 0.97

Baseline relapse rate (mean ( SD in previous 1 yr):  

MTX 12 mg:  1.27 ( 1.12

MTX 5 mg:  1.42 ( 1.26

Placebo:  1.31 ( 1.14


	1)  Mitoxantrone (MTX) 12 mg/m2 by slow IV infusion every 3 months for 2 yr; dose could be reduced in response to adverse events, infection, or low WBC or platelet count (n = 63)

2)  Mitoxantrone (MTX) 5 mg/m2 by slow IV infusion every 3 months for 2 yr; dose could be reduced in response to adverse events (n = 66)

3)  Placebo (n = 65)


	1)  Physical functioning:  EDSS, Ambulation Index, and standard neurological status scores were established at each scheduled and unscheduled visit

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  

Not delineated

Other (non-improvement) outcomes:

Mean and median EDSS change, Ambulation Index change, SNS change

2)  Relapse frequency:

Definition of “relapse”:  Severe relapse defined as the occurrence of new symptoms lasting for longer than 48 hours with a change in functional system score of more than 2 points, or a deterioration of at least 1 point in at least one of the four following systems:  pyramidal, brainstem, cerebellar, or visual

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  Not delineated

Other (non-improvement) outcomes: 

Number of treated relapses per patient (median, with range):

Placebo:  1 (0-5)

MTX 12 mg:  0 (0-2)

p = 0.0002 


	This study evaluated therapy with mitoxantrone (12 mg/m2) IV every 3 months in the treatment of worsening relapsing-remitting MS and secondary progressive MS.  Investigators found statistically significant differences in the treatment groups on the following outcome measures:  multivariate analysis of outcome, change in EDSS, change in Ambulation Index, adjusted total number of treated relapses, time to first treated relapse, and change in standardized neurological status.  The  5-mg/m2 dose arm demonstrated less convincing benefits.  This study did not provide data regarding improvement in individual patients.

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



	
	
	
	
	
	
	

	Hauser, Dawson, Lehrich, et al., 1983


	Inclusion:  Clinically definite MS; severe progressive disease, with worsening in previous 9 mo (defined as a decrease of ( 1 points on functional status or disability scales, either continuous decline or continuous decline with superimposed exacerbations); no corticosteroid therapy in previous month; no immunosuppressive therapy in previous yr

Exclusion:  Medical illnesses incompatible with safe administration of study medications


	RCT (parallel-group, not double-blinded, two-center)

Duration of study treatment/follow up:  Treatment duration variable (see at right, under “Interventions”; patients followed for total of 1 yr

Provider specialty:  NR (presumably neurologists)

Location:  2 sites in Boston, MA


	No. of patients randomized:  58

Dropouts:  0

Completed:  58

Age (mean ( SE):  

ACTH:  35.2 ( 1.5

CYCLO + ACTH:  32.9 ( 1.8

PEX + CYCLO + ACTH:  36.3 ( 1.7

Baseline EDSS (mean ( SE):  

ACTH:  5.6 ( 0.2

CYCLO + ACTH:  5.8 ( 0.2

PEX + CYCLO + ACTH:  5.6 ( 0.2

Baseline relapse rate:  NR
	1)  Adrenocorticotropic hormone (ACTH) (n = 20).  Initially given intravenously daily over 8-hr period, with doses as follows:  25 units on days 1-3, 20 units on days 4-6, 15 units on days 7-9, 10 units on days 10-12, and 5 units on days 13-15.  IM injections then given on days 16-18 (40 units each) and days 19-21 (20 units each), after which treatment discontinued.

2)  High-dose cyclophosphamide (CYCLO) + ACTH (n = 20).  CYCLO admini-stered intravenously daily for 10-14 days at dosage of 400-500 mg per day in 4 divided doses (total dose 80-100 mg/kg body weight).  Discontinued when WBC count fell to approximately 4000/mm3.  Large volumes of fluids administered orally and by IV to prevent bladder toxicity.  ACTH given as above, beginning on same day as CYCLO.  

3)  Plasma exchange (PEX) + low-dose CYCLO + ACTH (n = 18).  PEX performed by means of continuous-glow exchange; approximately 1-1.5 plasma volumes removed per exchange and replaced with 5% serum albumin.  4-5 exchanges given over a 2-wk period.  CYCLO given at low dose (2 mg/kg/day) for 8 wk (dose decreased if WBC count fell below 4000/mm3).  ACTH as above.  All 3 treatments started together.  


	1)  Physical functioning:

Definition of “improvement”:  Decrease of one or more points on either the Ambulation Index or the Disability-Status Scale, as compared with the score at the time of entry

Proportion of patients with “improvement”:  

ACTH alone – 5%

ACTH + CYCLO – 40%

ACTH, PEX and oral CYCLO – 20%

Other (non-improvement) outcomes:

Physician’s clinical assessment of stabilized neurological status

2)  Relapse frequency:

Definition of “relapse”:  Not defined

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated 


	This study provides evidence that intensive immunosuppressive therapy, (particularly IV ACTH combined with high-dose IV cyclophosphamide) significantly reduces progressive MS in the population of patients who have severe, progressive MS.  The study specifically demonstrates that the proportion of patients who experience clinical improvement on EDSS and Ambulation Index is increased with this therapy.  

The authors appropriately state that this is not a standard therapy and do not recommend the routine use of this regimen in patients with MS.  “Its use should be restricted to experimental treatment programs or to carefully selected patients with rapid or unremitting progressive disease who have not responded to conventional regimens.”  This recommendation is based on the recognition that long-term studies have yet to be published and that there exists the potential for significant long-term toxicities.

QUALITY ASSESSMENT:

Described as “randomized”?  Yes 

Method of randomization clearly described?  No

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



	
	
	
	
	
	
	

	IFNB Multiple Sclerosis Study Group, 1993

and 

IFNB Study Group and the University of British Columbia MS/MRI Analysis Group, 1995

and 

IFNB Study Group and the University of British Columbia MS/MRI Analysis Group, 1996

and 

Pliskin, Hamer, Goldstein, et al., 1996


	Inclusion:  Clinically definite or laboratory-supported definite MS for > 1 yr; EDSS ( 5.5; ( 2 acute exacerbations in previous 2 yr; clinically stable for at least 30 days before entry; no ACTH or prednisone during 30 days prior to entry; age 18-50
Exclusion:  Prior treatment with azathioprine or cyclophosphamide


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

Duration of study treatment/follow up:  Original study period 2 yr; later extended; median time on study was 48.0 mo for the IFNβ-1b 8 MIU group, 45.0 mo for the IFNβ-1b 1.6 MIU group, and 46.0 mo for the placebo group

Provider specialty:  Neurologists

Location:  4 sites in Canada and 7 in US


	No. of patients randomized:  372

Dropouts:  Sixty-five patients discontinued treatment during the first 2 yr (23 placebo, 18 in the 1.6 MIU, and 24 in the 8 MIU groups) 

154 (over entire study period)

Completed:  307 through 2 yr; 218 through end of study

Age (mean ( SE):  

IFNβ-1b 8 MIU:  35.2 ( 0.6

IFNβ-1b 1.6 MIU:  35.3 ( 0.7

Placebo:  36.0 ( 0.6

Baseline EDSS (mean ( SE):  

IFNβ-1b 8 MIU:  3.0 ( 0.1

IFNβ-1b 1.6 MIU:  2.9 ( 0.1

Placebo:  2.8 ( 0.1

Baseline relapse rate (mean in past 2 yr ( SE):  

IFNβ-1b 8 MIU:  3.4 ( 0.2

IFNβ-1b 1.6 MIU:  3.3 ( 0.1

Placebo:  3.6 ( 0.1


	1)  Recombinant interferon β-1b (IFNβ-1b), 8 MIU self-administered by SC injection every other day for duration of study (n = 124)

2)  Recombinant IFNβ-1b, 1.6 MIU self-administered by SC injection every other day for duration of study (n = 125)

3)  Placebo (n = 123)


	1)  Physical functioning:

A secondary endpoint, progression in disability, was defined as a persistent increase of one or more EDSS points confirmed on two consecutive evaluations separated by at least 3 months

Results:

Median time to progression (yr)

     Placebo – 4.18 

     1.6 MIU – 3.49  

     8 MIU – 4.79 

Time to progression (placebo vs. 8 MIU)

     P = 0.096

2)  Relapse frequency:

Definition of “relapse”:  Appearance of a new symptom or worsening of an old symptom, attributable to MS; accompanied by an appropriate new neurological abnormality; lasting at least 24 hours in the absence of fever; and preceded by stability or improvement for at least 30 days

Annual relapse rate:

Year 1
Placebo – 1.44



1.6 MIU – 1.22



8 MIU – 0.96



Placebo vs. 8 MIU:  p < 0.001

Year 2
Placebo – 1.18



1.6 MIU – 1.04



8 MIU – 0.85



Placebo vs. 8 MIU:  p ( 0.03

Year 3
Placebo – 0.92



1.6 MIU – 0.80



8 MIU – 0.66



Placebo vs. 8 MIU:  p = 0.084

Year 4
Placebo – 0.88



1.6 MIU – 0.68



8 MIU – 0.67



Placebo vs. 8 MIU:  p = 0.166

Year 5
Placebo – 0.81



1.6 MIU – 0.66



8 MIU – 0.57



Placebo vs. 8 MIU:  p = 0.393

3)  Cognitive functioning:  Immediate and delayed recall memory and visual reproduction subtests of the Wechsler Memory Scale, forms 1 and 2, attention/mental speed (Trailmaking Test part B; Stroop Color-Word Test), dominant and nondominant morot function (Purdue Pegboard), and Beck Depression Inventory were administered to patients in all groups during the course of the study.  No baseline measurements were made.

Results:  A significant main effect for time 

(F = 15.75 [2, 27], p < 0.001) and an interaction effect between treatment condition and time of testing (F = 4.15 [2, 27], p < 0.03) were found for WMS VR-Delayed Recall.  Follow-up pairwise comparisons indicated an improvement in delayed visual reproduction between the second and fourth years of treatment in the high-dose group (WMS VR-Delayed Recall; p < 0.003).  The placebo and low-dose groups did not change significantly.  No other neuropsychological parameters demonstrated a significant difference between the groups during the study.


	These articles demonstrate the efficacy of IFNβ-1b over placebo in reducing exacerbation rates and limiting MRI disease activity, but contain no data to demonstrate the absolute improvement of any patient over baseline status.

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



	
	
	
	
	
	
	

	Jacobs, Cookfair, Rudick, et al., 1996

and

Rudick, Goodkin, Jacobs, et al., 1997

and

Fischer, Priore, Jacobs, et al., 2000

and 

Jacobs, Rudick, and Simon, 2000

and 

Rudick, Fisher, Lee, et al., 2000


	Inclusion:  Definite MS for ( 1 yr; EDSS 1.0-3.5; relapsing disease course, with ( 2 documented exacerbations in previous 3 yr and no exacerbations for at least past 2 mo; age 18-55

Exclusion:  Prior immunosuppressant or interferon therapy; adrenocorticotropic hormone or corticosteroid treatment in previous 2 mo; pregnancy or nursing; unwilling to practice contraception; chronic progressive MS; any disease other than MS compromising organ function


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

Duration of study treatment/follow up:  Variable (enrollment date varied, but end-of-study date same for all patients)

Provider specialty:  Neurologists

Location:  4 sites in US


	No. of patients randomized:  301

Dropouts:  Not completely clear; 23 early withdrawals, variable treatment durations

Completed:  287 followed up through 1 yr; 172 through 2 yr; 31 through 3 yr

Age (mean ( SE):  

IFNβ-1a:  36.7 ( 0.57

Placebo:  36.9 ( 0.64

Baseline EDSS (mean ( SE):  

IFNβ-1a:  2.4 ( 0.06

Placebo:  2.3 ( 0.07

Baseline relapse rate (mean ( SE, time frame not specified):  

IFNβ-1a:  1.2 ( 0.05

Placebo:  1.2 ( 0.05


	1)  Interferon β-1a (IFNβ-1a) 6 million units by IM injection weekly for up to 3 yr (n = 158)

2)  Placebo for up to 3 yr (n = 143)


	1)  Physical functioning:

Definition of “improvement”:  ( 0.5- or 1.0-point improvement on EDSS

Proportion of patients with “improvement”:  

                       Placebo            IFNβ-1a

Improved

Unsustained

 (  1.0          10 (11.5%)        16 (19.3%)

     0.5          10 (11.5%)        13 (15.7%)

Improved

Sustained 

(  1.0          5 (8.9%)            10 (18.2%)

    0.5          9 (16.1%)          14 (25.5%)

Other (non-improvement) outcomes:

Time to sustained progression of disability, the primary outcome measure, was significantly greater in IFNβ-1a-treated patients than in placebo-treated patients (p = 0.02)

2)  Relapse frequency:

Definition of “relapse”:  Appearance of new neurological symptoms or worsening of preexisting neurological symptoms lasting at least 48 hours in a patient who had been neurologically stable or improving for the previous 30 days accompanied by objective change on neurological examination (worsening of 0.5 point on the EDSS or a worsening by ( 1.0 point on the pyramidal, cerebellar, brainstem, or visual functional system scores)

Definition of “improvement”:  Not defined  

Proportion of patients with “improvement”:  

Not delineated

Other (non-improvement) outcomes:  

Annual relapse rates:

                   Placebo         IFNβ-1a    P value

All patients     0.82             0.67          0.04

104 week

patient subset  0.90           0.61          0.002              

3)  Cognitive functioning:  The Comprehensive NP Battery is a broad-spectrum battery comprising measures from the core battery recommended by the National MS Society Cognitive Function Study Group as well as additional measures covering cognitive domains of theoretical interest

Definition of “improvement”:  Not defined for individual patients 

Proportion of patients with “improvement”: Not delineated

Other (non-improvement) outcomes:

Relapsing MS patients treated with IFNβ-1a for 2 yr performed significantly better than placebo patients on a composite of information processing and learning/recent memory measures (set A from the Comprehensive NP Battery).  A similar trend was observed on a composite measure of visuospatial abilities and executive functions (set B) but not on the set C composite (verbal abilities and attention span).


	The study described in these reports demonstrates significant improvement with regard to progression of disability as measured by EDSS, reduction in relapse rates, and improvement in various neuropsychological test parameters in patients treated with IFNβ-1a compared with placebo.  Most of the data presented compare treatment groups rather than presenting data on individual patient improvement.  Some data are delineated with regard to the number of patients with improved EDSS scores of 0.5 or 1.0 points.

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



	
	
	
	
	
	
	

	Johnson, Brooks, Cohen, et al., 1995

and 

Weinstein, Schwid, Schiffer, et al., 1999

and 

Liu, Blumhardt, and the Copolymer 1 Multiple Sclerosis Study Group, 2000

and 

Johnson, Brooks, Cohen, et al., 1998


	Inclusion:  Clinically definite or laboratory-supported MS; relapsing-remitting course; ambulatory, with EDSS 0-5.0; ( 2 clearly documented relapses in 2 yr prior to entry; onset of first relapse ( 1 yr before randomization; neurological stability and freedom from corticosteroid therapy for ( 30 days prior to entry; age 18-45

Exclusion:  Previous Copolymer 1 therapy; previous immuno-suppressive therapy with cyctotoxic chemotherapy or lymphoid irradiation; need for aspirin or chronic NSAIDs during trial; [other generic exclusions]


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  11 sites in the US


	No. of patients randomized:  251

Dropouts:  36

Completed:  215

Age (mean ( SD):  

Cop 1:  34.6 ( 6.0

Placebo:  34.3 ( 6.5

Baseline EDSS (mean ( SD):  

Cop 1:  2.8 ( 1.2

Placebo:  2.4 ( 1.3

Baseline relapse rate (mean ( SD for prior 2 yr):  

Cop 1:  2.9 ( 1.3

Placebo:  2.9 ( 1.1


	1)  Glatiramer acetate = Copolymer 1 (Cop 1) by SC injection; 20 mg self-injected daily for 2 yr (n = 125)

2)  Placebo (n = 126) 


	1)  Physical functioning:

Definition of “improvement”:  ( 1.0-point EDSS reduction 

Proportion of patients with “improvement”:  

Original 2-yr trial:

Cop 1 – 24.8%

Placebo – 15.2%

Extension study:

Cop 1 – 27.2%

Placebo – 12.0%

Other (non-improvement) outcomes:

Mean change in EDSS, Ambulation Index, proportion of progression-free patients, area under curve analyses of EDSS progression

2)  Relapse frequency:

Definition of “relapse”:  Appearance or reappearance of one or more neurological abnormalities persisting for at least 48 hours and immediately preceded by a relatively stable or improving neurological state of at least 30 days.  A relapse was confirmed only when a patient’s symptoms were accompanied by objective changes on the neurological examination consistent with an increase of at least a half a step on the EDSS, two points on one of the seven functional systems, or one point on two or more of the functional systems.

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes:

Relapse rate:

                      Cop 1      Placebo       P-value

Relapse rate  

24 months      1.19            1.68           0.007

Annual relapse

rate                  0.59           0.84

Relapse free    33.6%        27.0%       0.098

Extension         

Relapse rate   1.34           1.98          0.002  

Extension

Annual relapse

rate                  0.58           0.81

3)  Cognitive functioning:  Brief Repeatable Battery of Neuropsychological Tests – consisting of 5 tests including measures of sustained attention and concentration (Paced Auditory Serial Addition Test and Symbol Digit Modalities Test), verbal learning and delayed recall (Buschke Selective Reminder Test), visuospatial learning and delayed recall (10/36 Spatial Recall Test), and semantic retrieval (Word List Generation Test)

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Mean neuropsychologic test scores were improved at 12 and 24 months compared with baseline for placebo and glatiramer groups.  No differences were detected between the treatment groups for any of the neuropsychologic test results.  

Other (non-improvement) outcomes:


	This study demonstrated the benefit of Copolymer 1 therapy in reduction of relapse rates and in proportion of patients who improved by ( 1.0 points on EDSS.

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



	
	
	
	
	
	
	

	Kappos, Polman, Pozzilli, et al., 2001

and 

Freeman, Thompson, Fitzpatrick, et al., 2001


	Inclusion:  Clinically or laboratory supported definite diagnosis of secondary progressive MS; EDSS 3.0-6.5; ( 2 relapses or ( 1.0-point increase in EDSS in previous 2 yr; age 18-55
Exclusion:  None specified


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

Mean duration of treatment/follow up:  Treatment lasted up to 36 mo; article reports results at study termination; mean follow-up time 1068 ( 176 days for IFNβ-1b and 1054 ( 199 days for placebo

Provider specialty:  NR (presumably neurologists)

Location:  32 sites in Europe


	No. of patients randomized:  718

Lost to follow up:  88
Withdrew from treatment:  132

Completed treatment and follow up:  498

Age (mean ( SD):  

IFNβ-1b:  41.1 ( 7.2

Placebo:  40.9 ( 7.2

Baseline EDSS (mean ( SD):  

IFNβ-1b:  5.1 ( 1.1

Placebo:  5.2 ( 1.1

Baseline relapse rate (% of patients without relapse in 2 yr preceding study):

IFNβ-1b:  31.9%

Placebo:  28.2%


	1)  Interferon β-1b (IFNβ-1b) by SC injection; initial dose 0.5 mL (4 MIU) every other day, increased after 2 wk to 1.0 mL (8 MIU) every other day for up to 3 yr (n = 360)

2)  Placebo (n = 358)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  Not delineated

Other (non-improvement) outcomes:

Time to confirmed progression in EDSS favored IFNβ-1b, p = 0.007

Percent of patients progression-free

Placebo – 46.1%

IFNβ-1b – 54.7%

P = 0.031

2)  Relapse frequency:

Definition of “relapse”:  Previously defined 

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”:  Not assessed

Other (non-improvement) outcomes: 

Percent of patients relapse-free:

Placebo – 36.3%

IFNβ-1b – 42.5%

P = 0.083

Percent of patients relapse-free or decrease in relapse rate:

Placebo – 45.0%

IFNβ-1b – 53.1%

P = 0.031

3)  Quality of life:

The SIP is a generic self-report questionnaire of health-related quality of life, which examines the individual’s perception of the impact of the disease process on behavior in everyday life.  The total score ranges from 0 (best) to 100 (worst).

The GEMS scale was developed specifically for this study and provides a global evaluation of the neurologist’s perception of change in terms of disease status and disability.  The scale provides 7 points ranging from “very much better” to “very much worse.”  No published information is available determining its measurement properties.

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  

Not delineated

Other (non-improvement) outcomes:  

The difference in total SIP score for the two groups shows a non-statistically significant trend in favor of IFNβ-1b.

The SIP physical dimension score demonstrates a statistically significant benefit in favor of IFNβ-1b therapy at 6 and 12 months.

A significant treatment effect of IFNβ-1b was demonstrated in the psychosocial dimension scores at 18 months but not at the end of the study.


	These studies examined further analyses and quality-of-life parameters from the previously published trial conducted by the European Study Group in Interferon-β1b in Secondary-Progressive MS, 1998, above.  Significant improvements in EDSS, relapse rate, and quality-of-life parameters were demonstrated.  This study provides data on individual patient improvement only with regard to relapse rates.

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



	
	
	
	
	
	
	

	Khatri, McQuillen, Harrington, et al., 1985


	Inclusion:  Clinically definite MS; chronic progressive disease course (continuous worsening on serial neurological exams during previous 12 mo); patient insured, and insurance company would pay for plasma exchange
Exclusion:  None specified


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

Duration of study treatment/follow up:  18 mo

Provider specialty:  Neurologists

Location:  1 site in Milwaukee, WI


	No. of patients randomized:  59

Dropouts:  4

Completed:  55

Age (mean, completers):  

Genuine:  37.8

Sham:  42.2

Baseline EDSS (mean, completers):  

Genuine:  6.6

Sham:  6.3

Baseline relapse rate:  NR
	1)  Plasma exchange (n = 30); during each exchange, plasma volume equivalent to 5% of patient’s body weight exchanged for 5% albumin solution and normal saline in equal ratios; exchanges performed once per week for 20 wk

2)  Sham plasma exchange (patient’s plasma returned after it had been separated) (n = 29); exchanges performed once per week for 20 wk

Patients in both groups also received:

a) Oral cyclophospha-mide (1.5 mg/kg per day, rounded to nearest 50 mg); 

b) prednisone (1 mg/kg every other day, gradually  decreasing doses after 15th wk); and c) pooled human immune serum globulin (40 ml in 4 divided IM injections over 2 days after each exchange)


	1)  Physical functioning:

Two scoring scales were used in measuring clinical change, the Kurtzke DSS and the Canter Scale, which measures changes in activities of daily living

Definition of “improvement”:  ( 1-point improvement on DSS 

Proportion of patients with “improvement”:  

At 5 mo, 14 plasmapheresis patients improved and 8 sham pheresis patients improved with details as follows:

5-mo evaluation:

                       PP          Sham 

3 or more        5                0

points

2 points           5                4

1 point             4                4

11-mo evaluation:

                      PP            Sham  

3 or more        3                0

points

2 points           4                1

1 point             4                4

Other (non-improvement) outcomes:  Not delineated

2)  Relapse frequency:

Definition of “relapse”:  Not defined 

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated  

Other (non-improvement) outcomes:  

Not delineated

3)  Cognitive functioning:  Standard neurological examination

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:   4 patients with cognitive deficits improved in these functions at the 15th PP treatment, but this did not occur in similar patients in the sham group


	This study evaluated plasmapheresis in the treatment of chronic progressive MS.

The results suggest a benefit to plasmapheresis with regard to EDSS measured at 5 and 11 months.  Observations suggest some improvement in cognitive function, although the details are not delineated.   

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



	
	
	
	
	
	
	

	Leary, Miller, Stevenson, et al., 2003


	Inclusion:  Primary progressive MS (progressive history without relapse or remission, ( 2 typical lesions on MRI brain or spinal cod, and oligoclonal bands in the CSF not present in parallel serum or abnormal visual evoked potentials); disease duration ( 2 yr; EDSS 2.0-7.0; age 18-60
Exclusion:  Interferon, immunosuppressant, or chronic steroid therapy in previous 3 mo; pregnancy or lactation; seizure in previous 3 mo; history of severe depression


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  NR (presumably neurologists)

Location:  1 site in London, UK


	No. of patients randomized:  50

Dropouts:  7 withdrew from treatment; all but 1 of these followed up for 2 yr

Completed:  43 completed treatment; 49 followed up for 2 yr

Age (mean [with range]):  

IFNβ-1a 60:  47 (25-59)

IFNβ-1a 30:  46.5 (29-58)

Placebo:  43 (30-59)

Baseline EDSS (median [with range]):  

IFNβ-1a 60:  5.5 (2.0-6.5)

IFNβ-1a 30:  5.5 (3.5-7.0)

Placebo:  4.5 (2.0-7.0)

Baseline relapse rate:  NA


	1)  Interferon β-1a (IFNβ-1a) 60 μg weekly by IM injection for 2 yr (n = 15)

2)  IFNβ-1a 30 μg weekly by IM injection for 2 yr (n = 15)

3)  Placebo for 2 yr    (n = 20)


	1)  Physical functioning:

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”: Not delineated  

Other (non-improvement) outcomes:

Primary endpoint was time to sustained progression in disability, and there was no statistically significant difference among the treatment arms


	This study examined the efficacy of IFNβ-1a in the treatment of primary progressive MS with a primary endpoint of time to sustained progression and found no statistically significant treatment effect.  No data are reported regarding individual patient improvement.

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



	
	
	
	
	
	
	

	Milanese, La Mantia, Salmaggi, et al., 1988


	Inclusion:  Clinically definite MS by Schumacher’s criteria; relapsing-remitting (with ( 2 relapses in previous 3 yr) or progressive (with continuous worsening of neurological status over previous 1 yr) disease course

Exclusion:  Conditions which did not permit regular examination or which hampered patient’s reliability (e.g., DSS  > 7 or psychic disturbances); contraindications to immunosuppressive treatment; previous use of immuno-suppressive therapy; pregnancy


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

Duration of study treatment/follow up:  1 yr (see “Comments”)

Provider specialty:  Neurologists

Location:  1 site in Milan, Italy


	No. of patients randomized:  23 included in 1-yr analysis reported here (13 relapsing-remitting, 10 progressive)

Dropouts:  0 (though 2 dropped out after 1 yr; see “Comments”)

Completed:  23

Age (mean):  

AZA-relapsing:  33.1

Placebo-relapsing:  34.1

AZA-progressive:  38.1

Placebo-progressive:  42.4

Baseline EDSS (mean):  

AZA-relapsing:  2.17

Placebo-relapsing:  2.43

AZA-progressive:  5.00

Placebo-progressive:  3.86

Baseline relapse rate (mean per yr):  

AZA-relapsing:  1.144

Placebo-relapsing:  0.890

AZA-progressive:  0.500

Placebo-progressive:  0.318


	1)  Azathioprine (AZA) PO 2-2.5 mg/kg per day for 1 yr (n = 9)

2)  Placebo for 1 yr    (n = 14)


	1)  Physical functioning:

Definition of “improvement”:  Not delineated

Proportion of patients with “improvement”:  

Not delineated

Other (non-improvement) outcomes:

No statistically significant difference at 1 yr

2)  Relapse frequency:

Definition of “relapse”:  Schumacher criteria 

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  

Not delineated

Other (non-improvement) outcomes:  

Relapse rate – Progressive MS:





Pre-
      Final
AZA


0.5


0.42

Placebo

0.32

0.42

Relapse rate – Relapsing-remitting MS:





Pre-
      Final
AZA


1.14

0.98

Placebo

0.89

0.92

No statistically significant differences in relapse rates


	This study evaluated the efficacy of azathioprine in patients with relapsing-remitting and progressive MS.  No statistically significant differences were detected in the first year of this 3-year trial.  At the time of publication 17 of 38 patients had withdrawn from the study resulting in significant questions regarding the utility of 3-year data.  No information is provided regarding individual patient improvement.

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



	
	
	
	
	
	
	

	Millefiorini, Gasperini, Pozzilli, et al., 1997


	Inclusion:  Clinically definite or laboratory-supported relapsing-remitting MS; disease duration 1-10 yr; EDSS 2-5; at least 2 exacerbations in previous 2 yr; age 18-45

Exclusion:  HIV-positive; previous cardiovascular disease; left ventricular ejection fraction < 50%; renal, liver, and/or respiratory dysfunction; diabetes; malignancy; psychiatric illness; pregnancy; women not using contraception; use of steroids in previous 3 mo; previous immunosuppressant therapy


	RCT (parallel-group, double-blind [patients and assessors, not treating physicians], multicenter)

Duration of study treatment/follow up:  Treatment lasted 1 yr; patients followed for total of 2 yr

Provider specialty:  Neurologists

Location:  8 sites in Italy


	No. of patients randomized:  51 (all relapsing-remitting)

Dropouts:  9

Completed:  42 completed all assessments (including MRIs)

Age (mean ( SD):  

MTX:  30.9 ( 6.0

Placebo:  28.7 ( 6.5

Baseline EDSS (mean ( SD):  

MTX:  3.6 ( 0.9

Placebo:  3.5 ( 1.2

Baseline relapse rate (mean ( SD in previous 2 yr):  

MTX:  2.8 ( 1.2

Placebo:  2.8 ( 1.1


	1)  Mitoxantrone (MTX), 30-min IV infusion (8 mg/m2) ever month for 1 yr    (n = 27)

2)  Placebo (n = 24)


	1)  Physical functioning:

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes:

% of patients who progressed by 1.0 point on EDSS – found statistically significant benefit of mitoxantrone at 2 yr

2)  Relapse frequency:

Definition of “relapse”:  Appearance of a new symptom or worsening of an old symptom, attributable to MS, accompanied by a documented new neurological abnormality, lasting more than 48 hours and preceded by stability or improvement for at least 30 days 

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes: 

Number of exacerbation (mean ( SD):

MTX:  0.89 ( 2.1   

Placebo:  2.62 ( 1.9

p = 0.0002

Exacerbation-free patients:

MTX:  17 (63%)

Placebo:  5 (21%)

p = 0.006


	This study examined the efficacy of mitoxantrone in patients with relapsing-remitting MS and found statistically significant benefit of mitoxantrone with regard to EDSS progression and relapse rate reduction.  No data are presented with regard to individual patient improvement.

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 – appears that there were none



	
	
	
	
	
	
	

	Multiple Sclerosis Study Group, 1990


	Inclusion:  Clinically definite MS for ( 1 yr; EDSS 3.0-7.0; age 18-55; chronic and progressive clinical deterioration of ( 1 grade, but not > 3 grades, on EDSS in previous 12 mo, with some decline in last 6 mo; no acute relapse in previous 3 mo; no immunosuppressive drugs in previous 3 mo; no unproven therapies for MS (e.g., hyperbaric oxygen, gangliosides, snake venom [!]) in previous 1 mo; no prior treatment with cyclophosphamide or radiation; no uncontrolled hypertension (SBP > 170 mmHg or DBP > 110 mmHg), malignancy, recent myocardial infarction, chronic pulmonary disease, active infection, hepatic or renal dysfunction, or other neurological disorders; not using medications known to interfere with study drugs

Exclusion:  Known sensitivity or adverse reactions to immunosuppressive drug; severe dementia; paraplegia or gait ataxia sufficient to prevent walking; severe upper extremity ataxia preventing independent feeding or dressing


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  12 sites in US


	No. of patients randomized:  547

Dropouts:  120 (cyclosporine) + 87 (placebo) = 207

Completed:  340 

Age (mean ( SD):  

Cyclosporine:  40.5 ( 7.7

Placebo:  40.6 ( 8.2

Baseline EDSS (mean ( SD):  

Cyclosporine:  5.4 ( 1.2

Placebo:  5.4 ( 1.2

Baseline relapse rate:  NR
	1)  Cyclosporine PO (liquid suspension); initial dose of 6 mg/kg diluted in milk or orange juice and taken  each morning with breakfast; dose adjusted to achieve whole-blood cyclosporine trough level of 400-600 ng/mL, later reduced to 300-500 ng/mL; maximum dose permitted was 10 mg/kg/day (n = 273)

2)  Placebo (n = 274)


	1)  Physical functioning:  Extensive evaluations performed including EDSS, incapacity status scales, functional system scores of the Multiple Sclerosis Minimal Record of Disability, standardized neurological examination, quantitative examination of neurological functional, Ambulation Index, physical examination, and clinical evaluation

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:  Not delineated

Other (non-improvement) outcomes:

Mean change in EDSS – found benefit of cyclosporine therapy with p = 0.006 in patients completing study, and p = 0.002 in all patients.

2)  Relapse frequency:

Definition of “relapse”:  Not defined

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated  

Other (non-improvement) outcomes:  


	This study evaluated cyclosporine therapy in chronic progressive MS patients.  The study is complicated by a high dropout rate, but appears to demonstrate statistically significant benefit as measured by a reduction in progression in EDSS.  This study does not present data on individual patient improvement.

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 – a total of 37.3% of all patients withdrew by the end of the study, necessitating some modifications to the primary outcome assessments.  These modifications were made prior to data analysis.

56% of patients randomized to receive cyclosporine completed 24 months of continuous therapy, whereas 68% of those randomized to placebo successfully completed the trial (p=0.003)



	
	
	
	
	
	
	

	Nose-worthy, O’Brien, Petterson, et al., 2001


	Inclusion:  One or more episodes of demyelinating optic neuritis occurring in the setting of clinically definite or laboratory-supported definite MS or in the presence of cranial MRI changes consistent with MS; first episode of optic neuritis between ages of 18 and 45; age < 50 at enrollment; fixed, apparently irreversible loss of visual acuity in at least one eye that met following criteria:  a) visual acuity worse than 20/40 for a period of at least 6 mo and unchanged on at least 2 exams separated by at least 1 mo; b) optic disc pallor as detected by study neuro-ophthalmologist; c) abnormal visual field measured on Humphrey Field Analyzer with a mean deviation ( -4.00 and a pattern of defect consistent with optic neuritis; no adrenocorticotropic hormone or corticosteroids in previous 2 mo

Exclusion:  Primary progressive MS; nondemyelinating cause for visual loss; preexisting ocular abnormalities; serious intercurrent medical illness; concomitant use of experimental drug for MS or other disease; serum creatinine > 1.5 times normal; pregnancy or unwillingness to use contraception; known antibody deficiency syndrome; need for IV IgG administration


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

Duration of study treatment/follow up:  Treatment lasted 12 wk + 5 days; patients followed for total of 12 mo 

Provider specialty:  Ophthalmologists and neurologists

Location:  1 site in Rochester, MN


	No. of patients randomized:  55 (42 relapsing-remitting, 13 secondary progressive)

Dropouts:  2 (both between 6 and 12 mo)

Completed:  53

Age (mean ( SD):  

IV IgG:  38.0 ( 7.2

Placebo:  39.2 ( 6.7

Baseline EDSS (mean ( SD, excluding visual functional status scores):  

IV IgG:  3.6 ( 2.5

Placebo:  3.0 ( 2.5

Baseline relapse rate:  NR
	1)  IV immunoglobulin (IV IgG) 0.4 g/kg daily for 5 days, then once per month for 3 months (total of 8 infusions)   (n = 27)

2)  Placebo (n = 28)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated  

Other (non-improvement) outcomes:

Several measures of visual function were assessed, as well as EDSS.  No measures demonstrated statistically significant benefit from therapy.

2)  Relapse frequency:

Definition of “relapse”:  Not defined

Definition of “improvement”:  Not assessed

Proportion of patients with “improvement”: Not assessed  

Other (non-improvement) outcomes:  


	This study evaluated the efficacy of IV IgG in the treatment of optic neuritis in patients with MS.  The study was terminated early due to negative results.  

No data are presented that demonstrate individual patient improvement.

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



	
	
	
	
	
	
	

	Patti, L’Episcopo, Cataldi, et al., 1999


	Inclusion:  Definite MS; disease course relapsing-remitting (with ( 2 documented relapses in previous 2 yr and EDSS ( 3.5) or secondary progressive (with deterioration of ( 1.0 point on the EDSS over previous 2 yr and EDSS ( 7.0); emotionally stable; negative for HIV, HbsAg, and Borreliosis; free of other immune or neurological diseases; clinically stable for ( 30 days; no ACTH or corticosteroids in previous 30 days; age 18-45

Exclusion:  Pregnancy; prior treatment with azathioprine or cyclophosphamide (in previous 1 yr)


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  1 site in Catania, Italy


	No. of patients randomized:  98 (58 relapsing-remitting, 40 secondary progressive)

Dropouts:  0

Completed:  98

Age (mean):  

Relapsing-remitting (RR) patients:  36.6

Secondary progressive (SP) patients:  36.9

Baseline EDSS (mean):  

RR-nIFNβ:  3.06

RR-placebo:  3.1

SP-nIFNβ:  5.8

SP-placebo:  6.0

Baseline relapse rate (mean over previous 2 yr):  

RR-nIFNβ:  1.8

RR-placebo:  1.9

SP-nIFNβ:  0.4

SP-placebo:  0.6


	1)  Natural interferon-β (nIFNβ) 6 MIU by IM injection three times per wk for 2 yr (n = 49)

2)  Placebo for 2 yr    (n = 49)


	1)  Physical functioning:

Definition of “improvement”:  Decrease of 0.5 or 1.0 in EDSS 

Proportion of patients with “improvement”:

Relapsing-remitting patients:

Placebo – 1 of 29 patients (3.4%) improved

nIFNβ – 15 of 29 patients (52%) improved

P = 0.002

Secondary progressive patients:

Placebo – 1 of 20 patients (5%) improved

nIFNβ – 8 of 20 patients (40%) improved

P = 0.006

2)  Relapse frequency:

Definition of “relapse”:  Rapid onset of new symptoms or a worsening of preexisting symptoms persisting for 48 hours or more and were accompanied by objective changes on the neurologic examination – an increase of at least one grade in the score for at least one of the functional groups of EDSS

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes:  

The probability of remaining exacerbation-free was significantly higher in the nIFNβ-treated group (presented in graphical form;  p < 0.001)


	This study examined treatment effect of nIFNβ in relapsing-remitting and secondary-progressive MS.  Statistically significant differences were found in the treatment group with regard to proportion of patients improving by 0.5 or 1.0 points on EDSS and in the proportion of patients relapse-free. 

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



	
	
	
	
	
	
	

	Patzold, Hecker, and Pockling-ton, 1982


	Inclusion:  Confirmed MS; resident in district of study site

Exclusion:  None specified


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  1 site in Hanover, Germany


	No. of patients randomized:  142

Dropouts:  27 before completing 1 yr; 17 more before completing 2 yr 

Completed:  115 completed 1 yr (53 intermittent, 52 intermittent-progressive, 10 progressive); 98 completed 2 yr (47 intermittent, 43 intermittent-progressive, 8 progressive)

Age:  NR

Baseline EDSS:  NR

Baseline relapse rate:  NR
	1)  Azathioprine PO, daily dose of 2 mg/kg for 2 yr (n = 74) 

2)  No azathioprine    (n = 68)


	1)  Physical functioning (EDSS not assessed):

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not assessed 

Other (non-improvement) outcomes: Patients were evaluated clinically and the severity of disease was calculated by means of an objective weighting scale corresponding to the data recorded by the examiner.

In the untreated group on average MS deteriorated three times as rapidly as in the treated group.

2)  Relapse frequency:

Definition of “relapse”:  Definite worsening of condition lasting for 24 hr or more, or the occurrence or recurrence of symptoms and signs after a period of 4 wk in which these had either disappeared or improved

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated  

Other (non-improvement) outcomes: 

No. of relapses:

Azathioprine:  2.4 ( 2.0

Control:  1.9 ( 1.3


	This study examined the efficacy of azathioprine in the treatment of MS.  This trial suffers from two major design issues – lack of blinding, and lack of validated treatment outcome measures. The significance of the findings is unclear.  This study does not provide data regarding individual patient improvement.

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



	
	
	
	
	
	
	

	PRISMS Study Group and the University of British Columbia MS/MRI Analysis Group, 1998

and 

Liu and Blumhardt, 1999

and

Liu and Blumhardt, 2002

and

Patten and Metz, 2001


	Inclusion:  Clinically definite or laboratory-supported definite MS of at least 1 yr duration; relapsing-remitting MS with ( 2 relapses in preceding 2 yr and EDSS score 0-5.0; adult

Exclusion:  Any previous systemic treatment with interferons, lymphoid irradiation, or cyclophosphamide; other immuno-modulatory or immunosuppressive treatment in previous 12 mo


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

Duration of study treatment/follow up:  2 yr

Provider specialty:  Neurologists

Location:  22 sites in Canada, Australia, and 7 European countries


	No. of patients randomized:  560

Lost to follow up:  27

Withdrew from treatment:  31

Followed up to 2 yr:  533

Completed treatment to 2 yr:  502

Age (median with IQR):  

IFNβ-1a 44 μg:  35.6 (28.4-41.0)

IFNβ-1a 22 μg:  34.8 (29.3-39.8)

Placebo:  34.6 (28.8-40.4)

Baseline EDSS (mean ( SD):  

IFNβ-1a 44 μg:  2.5 ( 1.3

IFNβ-1a 22 μg:  2.5 ( 1.2

Placebo:  2.4 ( 1.2

Baseline relapse rate (mean relapses in previous 2 yr [( SD]:  

IFNβ-1a 44 μg:  3.0 ( 1.1

IFNβ-1a 22 μg:  3.0 ( 1.1

Placebo:  3.0 ( 1.3
	1)  Interferon β-1a (IFNβ-1a) by SC injection, 44 μg (12 MIU), 3 times weekly (n = 184)

2)  IFNβ-1a by SC injection, 22 μg (6 MIU), 3 times weekly (n = 189)

3)  Placebo (n = 187)


	1)  Physical functioning:

Definition of “improvement”:  In the categorical disability trend analysis sustained improvement was defined as a decrease of at least 1.0 EDSS point confirmed at 3 months and sustained until the end of the study

Proportion of patients with “improvement”: Not stated – in the categorical disability trend analysis data were not reported on the number of patients with sustained improvement.  31% of treated patients and 20% of placebo patients attained stable course.

Other (non-improvement) outcomes:  22-mcg dose and 44-mcg dose patients both had mean reduction in EDSS compared with placebo of 0.25

2-yr change in EDSS:

                          Mean            AUC

Placebo              +0.48          +0.48

22-mcg dose      +0.23          +0.05

44-mcg dose      +0.24          +0.06

2)  Relapse frequency (primary outcome measure):

Definition of “relapse”:  As defined by Schumacher criteria, required the appearance of a new symptom or worsening of an old symptom over at least 24 hr that could be attributed to MS activity and was preceded by stability or improvement for at least 30 days 

Definition of “improvement”:  

Proportion of patients with “improvement”: - Not stated 

Other (non-improvement) outcomes: 

Relapses per patient:

     Placebo – 2.56

     22 mcg dose – 1.82

     44 mcg dose – 1.73

% reduction in relapses vs. placebo:

     22 mcg dose – 29

     44 mcg dose – 32

% relapse free over 1 year:

     Placebo – 22

     22 mcg dose – 37

     44 mcg dose – 45

% relapse free over 2 years:

     Placebo – 16

     22 mcg dose – 27

     44 mcg dose – 32

Moderate or severe relapses - % with no relapses:

     Placebo – 42

     22 mcg dose – 61

     44 mcg dose – 62

% with no admissions for MS:

     Placebo – 75

     22 mcg dose – 77

     44 mcg dose - 82

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

Definition of “improvement”:  Not assessed 

Proportion of patients with “improvement”: Not assessed 

5)  Quality of life: Center for Epidemiological Studies Depression Rating Scale was used to assess whether treatment with IFNβ-1a was associated with depression

Other (non-improvement) outcomes:  Proportion of patients exceeding cut-point did not vary significantly across treatment groups


	This study provides significant data regarding the benefit of treatment over placebo with regard to relapse rate and EDSS outcome measures.  These data are reported as group improvement and no data are provided on individual patient improvement from baseline status.

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



	
	
	
	
	
	
	

	Rice, Filippi, and Comi, 2000


	Inclusion:  Clinically definite or laboratory-supported MS according to Schumacher or Poser criteria; chronic progressive disease course (slow progression of signs and symptoms over preceding 12 mo); EDSS 3.0-6.5; serum creatinine < 1.5 mg/dL and creatinine clearance ( 80% of age-adjusted normal; aspartate and alanine transaminase and alkaline phosphatase levels < twice the normal upper limit; neutrophil count > 1600/μL; platelet count > 130,000/μL; clinically normal ECG and chest X-ray; age 21-60

Exclusion:  Significant history of medical disease in previous 2 yr; use of corticosteroids or other immunosup-pressants in previous 3 mo; total lymphoid irradiation; persistent leukopenia or thrombocytopenia after treatment with immunosuppressive agents; alcohol or drug abuse or attempted suicide in previous 1 yr; malignancy in previous 5 yr; pregnancy or nursing; HIV+; use of experimental drug or device in last 60 days; previous participation in cladribine trial


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

Duration of study treatment/follow up:  12 mo

Provider specialty:  NR (presumably neurologists)

Location:  6 sites in Canada and the US


	No. of patients randomized:  159 (111 secondary progressive, 48 primary progressive)

Dropouts:  4

Completed:  155

Age (mean):  

High-dose:  43.8

Low-dose:  44.6

Placebo:  44.2

Baseline EDSS (mean):  

High-dose:  5.6

Low-dose:  5.6

Placebo:  5.6

Baseline relapse rate:  NR
	1)  Cladribine by SC injection, 6 monthly courses of 0.07 mg/kg/day for 5 consecutive days (total dose 2.1 mg/kg), followed by 2 monthly courses of placebo    (n = 52)

2)  Cladribine by SC injection, 2 monthly courses of 0.07 mg/kg/day for 5 consecutive days (total dose 0.7 mg/kg), followed by 6 monthly courses of placebo    (n = 53)

3)  Placebo, 8 monthly courses (n = 54)


	1)  Physical functioning:

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes:  Primary outcome measure was mean change in EDSS – no statistical difference in treatment groups observed

2)  Relapse frequency:

Definition of “relapse”:  Not assessed 

Definition of “improvement”:  Not delineated  

Proportion of patients with “improvement”: Not assessed 


	This study evaluated two different doses of cladribine and found no statistically significant difference in clinical outcomes.  No data are provided regarding individual patient improvement.

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 – 97% of all patients completed the study



	
	
	
	
	
	
	

	Romine, Sipe, Koziol, et al., 1999


	Inclusion:  Clinically definite relapsing-remitting MS for at least 1 yr; ( 2 relapses in previous 2 yr; EDSS ( 6.5

Exclusion:  Treatment with immunosup-pressive drugs in previous 3 mo; serum creatinine > 1.5 mg/dL; serum glutamic-oxaloacetic transaminase/serum glutamic-pyruvic transaminase or alkaline phosphatase elevated to twice the upper limit of normal; neutrophil counts of  < 1600/μL or platelet counts < 130,000/μL; previous total lymphoid irradiation or extensive myelosuppressive chemotherapy


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

Duration of study treatment/follow up:  Treatment lasted 8 mo; patients followed for total of 18 mo

Provider specialty:  Neurologists

Location:  1 site in La Jolla, CA


	No. of patients randomized:  52

Dropouts:  2 before 12 mo, plus 6 more before 18 mo

Completed:  50 to 12 mo, 44 to 18 mo

Age (mean, with range):  

Cladribine:  43.4 (30-52)

Placebo:  39.8 (31-52)

Baseline EDSS (mean, with range):  

Cladribine:  3.9 (2.0-6.5)

Placebo:  3.8 (2.0-6.5)

Baseline relapse rate (number in previous 1 yr): 

Cladribine:

1:  5 (19%)

2:  16 (59%)

3-4:  6 (22%)

Placebo:

1:  13 (52%)

2:  5 (20%)

3-4:  7 (28%)
	1)  Cladribine by SC injection; 5 consecu-tive daily injections of 0.07 mg/kg/day given monthly for 6 mo for total cumulative dose of 2.1 mg/kg; during remaining 2 mo of 8-mo treatment period, placebo given unless investigators had had to substitute placebo for a monthly dose earlier due to blood count inadequacy, in which case active drug could be given during mo 7 or 8 (n = 27)

2)  Placebo (n = 25)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not assessed 

Other (non-improvement) outcomes:  

No significant differences between the two groups with regard to EDSS or SNRS scores over the 18-mo period

2)  Relapse frequency:

Definition of “relapse”:  Appearance of new symptoms or worsening of an existing symptom, attributable to MS and accompanied by objective worsening of neurological findings and must have been preceded by disease stability or improvement lasting for at least 30 days, and the worsening must have lasted at least 24 hours and occur in the absence of fever 

Definition of “improvement”:  Not defined 

Proportion of patients with “improvement”: Not delineated  

Other (non-improvement) outcomes: 

Relapse rate:

Cladribine – 0.77 (95% CI, 0.37 to 1.41)

Placebo – 1.67 (95% CI, 1.02 to 2.57)


	This study evaluated the efficacy of cladribine compared with placebo in patients with relapsing-remitting MS.  No statistical difference was found with regard to EDSS scores.  A modest benefit was found in favor of cladribine with regard to relapse rate and severity.  The data were not evaluated with regard to clinical improvement of individual patients.  

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



	
	
	
	
	
	
	

	Schwartz, Coulthard-Morris, Cole, et al., 1997


	Inclusion:  Relapsing-remitting MS

Exclusion:  None specified


	RCT (see under “Comments”)

Duration of study treatment/follow up:  1 yr

Provider specialty:  NR

Location:  NR; patients had applied to lottery to gain access to experimental drug


	No. of patients randomized:  NR

Dropouts:  NR

Completed:  79

Age (mean):  

IFNβ-1b:  43.9

Control:  43.3

Baseline EDSS:  NR

Baseline relapse rate:  NR
	1)  Recombinant interferon β-1b (IFNβ-1b); dose, route of administration, and treatment regimen not described (n = 34)

2)  Usual care (n = 45)


	1)  Physical functioning:  Not assessed 

2)  Relapse frequency:  Not assessed

3)  Cognitive functioning: Multiple scales used as below

Definition of “improvement”:  Improvement was defined as population mean change 

Proportion of patients with “improvement”: Not assessed 

Other (non-improvement) outcomes:

Wechsler Memory Scale delayed visual recall demonstrated improvement in the high-dose group compared with placebo (p < 0.003).  Other measures failed to reach statistical significance.  Individual patient data and percentage of patients improving not reported.


	As recognized by the authors, the small sample size may have precluded the finding of statistical significance on some of the other measures of cognitive function

Study design was retrospective, taking advantage of random allocation of IFNβ-1b in a treatment lottery; however, control condition was not standardized, and follow-up data were collected by survey and thus were subject to respondent bias

QUALITY ASSESSMENT:

Described as “randomized”?  No

Method of randomization clearly described?  No

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 



	
	
	
	
	
	
	

	Sipe, Romine, Koziol, et al., 1994


	Inclusion:  Clinically definite or laboratory-supported definite chronic progressive MS for more than 2 yr

Exclusion:  Serum creatinine ( 132 μmol/L or creatinine clearance < 80% of age-adjusted normal; serum transaminases or hepatic alkaline phosphatase more than twice the upper limit of normal; neutrophil count < 1600 μL or platelet count < 130,000/μL; inadequate birth control; plans to father a child during study; treatment with corticosteroids or other immunosup-pressive medications in previous 6 mo; decreased marrow reserve as manifested by leukopenia or thrombocytopenia for > 6 wk after conclusion of immunosuppressive treatment 


	RCT (designed as 2-yr crossover trial, but analyzed as parallel-group trial after 1 yr; double-blind [examining physicians and patients, not treating physicians], single-center, matched-pair design)

Duration of study treatment/follow up:  1 yr

Provider specialty:  Neurologists

Location:  1 site in La Jolla, CA


	No. of patients randomized:  51 (49 initially entered + 2 replacements for dropouts)

Dropouts:  3 cladribine patients (2 of whom were replaced), 1 placebo patient (included in analyses)

Completed:  47 (48 analyzed)

Age (mean, with range):  

Cladribine:  43.0 (28-53)

Placebo:  42.7 (21-54)

Baseline EDSS (mean ( SE):  

Cladribine:  4.7 ( 0.3

Placebo:  4.6 ( 0.3

Baseline relapse rate:  NR
	Central venous access device surgically implanted in all patients for study drug administration

1)  Cladribine administered by continuous 7-day IV infusion at the rate of 0.1 mg/kg daily; total of 4 monthly courses given (n = 24)

2)  Placebo infusion  (n = 24)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes:

Paired differences in the two groups were significant in favor of cladribine:




  EDSS

    SNRS
Cladribine
4.4 ( 2.0
74.8 ( 10.3

Placebo
5.6 ( 1.5
62.6 ( 11.3

P-value

p < 0.01
p < 0.001

2)  Relapse frequency:

Definition of “relapse”:  Not defined

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not assessed 

Other (non-improvement) outcomes:  None  


	This study examined the effect of cladribine therapy in patients with progressive MS and found a statistically significant benefit to cladribine therapy with regard to group differences in progression as measured by EDSS and SNRS.  No data are presented with regard to improvement of individual patients.

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



	
	
	
	
	
	
	

	SPECTRIMS Study Group, 2001


	Inclusion:  Clinically definite secondary progressive MS (defined as progressive deterioration of disability for ( 6 mo, with increase of ( 1 EDSS point over the last 2 yr [or 0.5 point between EDSS 6.0 and 6.5], with or without superimposed exacerbations, following an initial relapsing-remitting course); EDSS 3.0-6.5; pyramidal functional score ( 2; age 18-55

Exclusion:  Immunosuppressive or immunomodulatory treatments during previous 3-12 mo (depending on drug); corticosteroid use or disease exacerbation in previous 8 wk; severe concurrent illness; pregnancy or lactation; unwilling-ness to use contraception


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

Duration of study treatment/follow up:  3 yr

Provider specialty:  Neurologists

Location:  22 sites in Europe, Canada, and Australia


	No. of patients randomized:  618

Dropouts:  112 withdrew from treatment; 65 of these were followed up for 3 yr

Completed:  506 completed treatment; 571 were followed up for 3 yr

Age (mean ( SD):  

IFNβ-1a 44:  42.6 ( 7.3

IFNβ-1a 22:  43.1 ( 7.2

Placebo:  42.7 ( 6.8

Baseline EDSS (mean ( SD):  

IFNβ-1a 44:  5.3 ( 1.1

IFNβ-1a 22:  5.5 ( 1.1

Placebo:  5.4 ( 1.1

Baseline relapse rate (mean ( SD in previous 2 yr): 

IFNβ-1a 44:  0.9 ( 1.3

IFNβ-1a 22:  0.9 ( 1.4

Placebo:  0.9 ( 1.2
	1)  Interferon β-1a (IFNβ-1a) 44 μg by SC injection three times weekly for 3 yr (n = 204)

2)  IFNβ-1a 22 μg by SC injection three times weekly for 3 yr (n = 209)

3)  Placebo (n = 205)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated

Other (non-improvement) outcomes:

The primary outcome, time to sustained progression, revealed no statistically significant difference among treatment arms.

2)  Relapse frequency:

Definition of “relapse”:  Appearance of a new symptom or worsening of an old symptom attributable to MS, accompanied by an appropriate new neurologic abnormality or focal neurologic dysfunction lasting at least 24 hours in the absence of fever and preceded by stability or improvement for at least 30 days

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated

Other (non-improvement) outcomes:

Mean annual relapse rate:

IFN 22 mcg     Placebo   IFN 44 mcg

   0.50                 0.71           0.50

           p < 0.001         p < 0.001  
	This study examined the benefit of IFNβ-1a in the treatment of secondary progressive MS.  There was no significant treatment effect on the primary outcome measure of time to confirmed progression.  Significant benefits were demonstrated with regard to relapse rates.  No data on improvement with regard to individual patients.

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



	
	
	
	
	
	
	

	van de Wyngaert, Beguin, D’Hooghe, et al., 2001


	Inclusion:  Definite clinical diagnosis of MS by Poser criteria; relapsing, secondary progressive disease course; at least partial recovery from last relapse at least 1 mo before study entry; EDSS 3.0-6.0; worsening of EDSS by 1 point in previous 12 mo; effective birth control; normal isotopic cardiac ventriculography and routine blood analysis at entry; age 18-50

Exclusion:  Remittent disease course, primary progressive disease, or secondary progressive disease without relapses; major illness other than MS or immuno-suppressive drugs other than corticosteroids in previous 3 yr


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

Duration of study treatment/follow up:  Treatment lasted 32 mo; patients followed up for an additional 4 mo

Provider specialty:  Neurologists

Location:  1 site in Belgium


	No. of patients randomized:  49

Dropouts:  25

Completed:  24

Age (mean ( SD):  

MTX:  38.3 ( 6.9

MP:  39.2 ( 7.8

Baseline EDSS (mean, with range):  

MTX:  5.1 (3.0-6.0)

MP:  5.0 (3.0-6.0)

Baseline relapse rate (mean in previous 12 mo ( SD):  

MTX:  2.3 ( 1.0

MP:  2.2 ( 1.2


	1)  Mitoxantrone (MTX) 12 mg/m2 initially given intravenously over one hour once per month for 3 mo; then given once every 3 mo, 10 times, until month 32; each treatment preceded by IV administration of 3 vials of alizapride (anti-emetic) (n = 28)

2)  Methylprednisolone  (MP) 1 g initially given intravenously over one hour between 8 and 10 a.m. once per month for 3 mo; then given once every 3 mo, 10 times, until month 32 (n = 21)


	1)  Physical functioning:

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”:

35% of patients receiving MTX improved clinically compared with 22% receiving placebo – difference not statistically significant

Other (non-improvement) outcomes:

2)  Relapse frequency:

Definition of “relapse”:  Not defined 

Definition of “improvement”:  Not defined

Proportion of patients with “improvement”: Not delineated 

Other (non-improvement) outcomes:   

Mean number of relapses/patient/year was significantly lower in the MTX group after 2 and 3 years of treatment (p = 0.016 and 0.029, respectively)


	This study examined the effectiveness of cladribine in relapsing, secondary progressive MS.  The study demonstrated a non-significant trend in favor of cladribine with regard to the number of patients who improved.  The precise definition of improvement was not given.  The small sample size may have contributed to the lack of statistical significance.

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?  Yes 

Outcome assessors blinded?  Yes

No. of withdrawals in each group stated?  Yes
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