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Supplementary table 1. Comparison of phase III and phase IV clinical trials.

	Characteristics
	Phase III (n = 145)
	Phase IV (n = 137)
	p-value

	Drug type, n (%)
  Disease modifying therapy
  Relapse treatment
  Symptomatic drug
  Other
	
112 (77.2)
3 (2.1)
29 (20.0)
1 (0.7)
	
101 (73.7)
8 (5.8)
17 (12.4)
11 (8.0)
	0.003

	Add-on therapy, n (%)
  Yes
  No
	
13 (9.0)
132 (91.0)
	
14 (10.2)
123 (89.8)
	NS

	Study aim, n (%)
  Efficacy
  Safety
  Satisfaction
  Other
	
108 (74.5)
33 (22.8)
1 (0.7)
3 (2.1)
	
89 (65.0)
20 (14.6)
8 (5.8)
20 (14.6)
	< 0.001

	Study arms, n (%)
  1 
  2
  3
  ≥ 4
	
35 (24.1)
81 (55.9)
24 (16.6)
5 (3.4)
	
60 (43.8)
68 (49.6)
6 (4.4)
3 (2.2)
	< 0.001

	Assignment, n (%)
  Single group 
  Parallel
  Crossover
	
35 (24.1)
100  (69.0)
10 (6.9)
	
60 (43.8)
70 (51.1)
7 (5.1)
	0.002

	Randomization, n (%)
  Yes
  No
	
105 (72.4)
40 (27.6)
	
58 (42.3)
79  (57.7)
	< 0.001

	Comparator group, n (%)
  Active agent
  Other than active agent
  None
	
37 (25.5)
73 (50.3)
35 (24.1)
	
22 (16.1)
55 (40.1)
60 (43.8)
	0.002

	Masking, n (%)
  Open label
  Single blind
  Double blind
  Triple blind
  Quadruple blind
	
48 (33.1)
7 (4.8)
20 (13.8)
25 (17.2)
45 (31.0)
	
95 (69.3)
4 (2.9)
14 (10.2)
7 (5.1)
17 (12.4)
	< 0.001

	Age group, n (%)
  < 18 years
  ≥ 18 years
  Both
	
6 (4.1)
135 (93.1)
4 (2.8)
	
0 (0.0)
135 (98.5)
2 (1.5)
	0.040

	Sex, n (%)
  Males
  Females
  Both
	
1 (0.7)
0 (0.0)
144 (99.3)
	
0 (0.0)
1 (0.7)
136 (99.3)
	NS

	Maximum allowed disability, n (%)
  Mild (EDSS <4.0)
  Moderate (EDSS 4.0 – 5.5)
  Severe (EDSS >5.5)
	
1 (0.7)
61 (42.1)
83 (57.2)
	
3 (2.2)
35 (25.5)
99 (72.3)
	0.013

	Disease phenotype, n (%)
  Relapsing forms 1
  Non-relapsing forms 2
  Relapsing and non-relapsing forms
  Radiologically isolated syndrome
	
97 (66.9)
8 (5.5)
39 (26.9)
1 (0.7)
	
96 (70.1)
1 (0.7)
38 (27.7)
2 (1.5)
	NS

	Number of participating centres, n (%)
  1
  2 - 9
  10 - 49
  ≥ 50
	
18 (13.2)
12 (8.8)
45 (33.1)
61 (44.9)
	
56 (44.1)
27 (21.3)
27 (21.3)
17 (13.4)
	< 0.001

	International study, n (%)
  Yes
  No
	
91 (65.5)
48 (34.5)
	
23 (18.0)
105 (82.0)
	< 0.001

	Originally estimated sample size, n (%)
  < 100
  ≥ 100
	
20 (13.8)
125 (86.2)
	
73 (53.3)
64 (46.7)
	< 0.001

	Number of primary outcomes, n (%)
  One
  Several
	
109 (75.2)
36 (24.8)
	
92 (67.2)
45 (32.8)
	NS

	Type of primary outcome 3, n (%)
  Clinical
  Paraclinical
  Mixed or both
	
106 (73.1)
23 (15.9)
16 (11.0)
	
73 (53.3)
51 (37.2)
13 (9.5)
	< 0.001

	Patient-reported primary outcome, n (%)
  Yes
  No
	
20 (13.8)
125 (86.2)
	
30 (21.9)
107 (78.1)
	NS

	Composite primary outcome, n (%)
  Yes
  No
	
16 (11.0)
129 (89.0)
	
15 (10.9)
122 (89.1)
	NS

	Trial start date, n (%)
  2008 - 2015
  2016 - 2024
	
91 (62.8)
54 (37.2)
	
91 (66.4)
46 (33.6)
	NS

	Estimated trial duration, n (%)
  < 2 years
  ≥ 2 years
	
41 (31.1)
91 (68.9)
	
77 (62.1)
47 (37.9)
	< 0.001

	Sponsors and collaborators 3, n (%)
  University
  Hospital
  Industry
  Government / public institution
  Other
	
11 (7.6)
17 (11.7)
127 (87.6)
2 (1.4)
3 (2.1)
	
27 (19.7)
42 (30.7)
102 (74.5)
3 (2.2)
4 (2.9)
	
0.003
< 0.001
0.005
NS
NS

	Principal investigator location, n (%)
  USA or Canada
  Europe 4
  Other
	
34 (43.6)
30 (38.5)
14 (17.9)
	
48 (39.7)
56 (46.3)
17 (14.0)
	NS

	ClinicalTrials.gov registration, n (%)
  Prospective
  Retrospective
	
91 (62.8)
54 (37.2)
	
74 (54.0)
63 (46.0)
	NS



EDSS: Expanded Disability Status Scale. NS: not significant.

1 Clinically isolated syndrome (CIS) and/or relapsing-remitting multiple sclerosis (RR-MS) and/or clinically active secondary progressive multiple sclerosis (SP-MS).

2 Clinically inactive secondary progressive multiple sclerosis (SP-MS) and/or primary progressive multiple sclerosis (PP-MS).

3  Several options can apply for the same trial.

4 Schengen area countries, UK and Ireland.

Supplementary table 2. Reasons for trial ending based on the study phase (note that several reasons can apply to the same trial). NS: not significant.

	
	Trial phase 
	Phase III subtype 
	Phase IV subtype

	
	Phase III 
(normally ended = 114; failed = 31)
	Phase IV 
(normally ended = 97; failed = 40)
	p-value
	Efficacy studies 
(normally ended = 82; failed = 26)
	Other studies 
(normally ended = 32; failed = 5)
	p-value
	Extension studies 
(normally ended = 10; failed = 0)
	Other studies 
(normally ended = 87; failed = 40)
	p-value

	Normally ended trials, n (%)
  Trial completion 
  Efficacy reasons
  Safety reasons
  Other
	
107 (93.9)
4 (3.5)
0 (0.0)
3 (2.6)
	
96 (99.0)
1 (1.0)
0 (0.0)
0 (0.0)
	
NS
NS
-
NS
	
77 (93.9)
4 (4.9)
0 (0.0)
1 (1.2)
	
30 (93.8)
0 (0.0)
0 (0.0)
2 (6.2)
	
NS
NS
-
NS
	
10 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
86 (98.9)
1 (1.1)
0 (0.0)
0 (0.0)
	
NS
NS
-
-

	Failed trials, n (%)
  Low recruitment
  High number of dropouts
  Inadequate trial design
  Logistical problems
  Ethical concerns
  Unspecified business decision
  Other
  Reason not provided
	
7 (22.6)
0 (0.00)
5 (16.1)
2 (6.5)
0 (0.00)
10 (32.3)
0 (0.00)
9 (29.0)
	
13 (32.5)
0 (0.00)
0 (0.00)
7 (17.5)
1 (2.5)
9 (22.5)
1 (2.5)
11 (27.5)
	
NS
-
0.013
NS
NS
NS
NS
NS
	
5 (19.2)
0 (0.00)
4 (15.4)
2 (7.7)
0 (0.00)
8 (30.8)
0 (0.00)
9 (34.6)
	
2 (40.0)
0 (0.00)
1 (20.0)
0 (0.00)
0 (0.00)
2 (40.0)
0 (0.00)
0 (0.00)
	
NS
-
NS
NS
-
NS
-
NS
	
-
-
-
-
-
-
-
-
	
13 (32.5)
0 (0.0)
0 (0.0)
7 (17.5)
1 (2.5)
9 (22.5)
1 (2.5)
11 (27.5)
	
-
-
-
-
-
-
-
-



Supplementary table 3. Reasons for trial ending based on the experimental drug (note that several reasons for failure can apply to the same trial). DMT: disease-modifying therapy. NS: not significant.

	
	Drug type
	Add-on therapy

	
	DMT
(normally ended = 160; failed = 53)
	Relapse treatment (normally ended = 6; failed = 5)
	Symptomatic drug
(normally ended = 38; failed = 8)
	Other
(normally ended = 7; failed = 5)
	p-value
	Yes (normally ended = 18; failed = 9)
	No (normally ended = 193; failed = 62)
	p-value

	Normally ended trials, n (%)
  Trial completion 
  Efficacy reasons
  Safety reasons
  Other
	
153 (95.6)
4 (2.5)
0 (0.0)
3 (1.9)
	
6 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
38 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
6 (85.7)
1 (14.3)
0 (0.0)
0 (0.0)
	
NS
NS
-
NS
	
18 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
185 (95.9)
5 (2.6)
0 (0.0)
3 (1.6)
	
NS
NS
-
NS

	Failed trials, n (%)
  Low recruitment
  High number of dropouts
  Inadequate trial design
  Logistical problems
  Ethical concerns
  Unspecified business decision
  Other
  Reason not provided
	
13 (24.5)
0 (0.0)
5 (21.7)
5 (21.7)
0 (0.0)
17 (32.1)
1 (1.9)
14 (26.4)
	
4 (80.0)
0 (0.0)
0 (0.0)
3 (60.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
2 (25.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
2 (25.0)
0 (0.0)
4 (50.0)
	
1 (20.0)
0 (0.0)
0 (0.0)
1 (20.0)
1 (20.0)
0 (0.0)
0 (0.0)
2 (40.0)
	
NS
-
NS
0.019
NS
NS
NS
NS
	
2 (22.2)
0 (0.0)
0 (0.0)
1 (11.1)
0 (0.0)
2 (22.2)
0 (0.0)
5 (55.5)
	
18 (29.0)
0 (0.0)
5 (8.1)
8 (12.9)
1 (1.6)
17 (27.4)
1 (1.6)
15 (24.2)
	
NS
-
NS
NS
NS
NS
NS
NS




Supplementary table 4. Reasons for trial ending based on the study eligibility criteria (note that several reasons for failure can apply to the same trial). EDSS: Expanded Disability Status Scale. NS: not significant. RIS: radiologically isolated syndrome. 1 Clinically isolated syndrome and/or relapsing-remitting multiple sclerosis and/or clinically active secondary progressive multiple sclerosis. 2 Clinically inactive secondary progressive multiple sclerosis and/or primary progressive multiple sclerosis.
	
	Disease phenotype
	Maximum allowed disability

	
	Relapsing forms 1 (normally ended =  140; failed = 53)
	Non relapsing-forms 2 (normally ended 8 =; failed = 1)
	Relapsing and non-relapsing forms 
(normally ended = 61 ; failed = 16)
	RIS
 (normally ended = 2; failed = 1)
	p-value
	Mild 
(EDSS < 4.0) (normally ended = 4; failed = 0)
	Moderate (EDSS 4.0 – 5.5) (normally ended = 73; failed = 23)
	Severe 
(EDSS > 5.5) (normally ended = 134; failed = 48)
	p-value

	Normally ended trials, n (%)
  Trial completion 
  Efficacy reasons
  Safety reasons
  Other
	
134 (95.7)
3 (2.1)
0 (0.0)
3 (2.1)
	
7 (87.5)
1 (12.5)
0 (0.0)
0 (0.0)
	
60 (98.4)
1 (1.6)
0 (0.0)
0 (0.0)
	
2 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
NS
NS
-
NS
	
4 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
70 (95.9)
2 (2.7)
0 (0.0)
1 (1.4)
	
129 (96.3)
3 (2.2)
0 (0.0)
2 (1.5)
	
NS
NS
-
NS

	Failed trials, n (%)
  Low recruitment
  High number of dropouts
  Inadequate trial design
  Logistical problems
  Ethical concerns
  Unspecified business decision
  Other
  Reason not provided
	
17 (32.1)
0 (0.0)
4 (7.5)
7 (13.2)
0 (0.0)
15 (28.3)
0 (0.0)
13 (24.5)
	
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
1 (100.0)
0 (0.0)
0 (0.0)
	
2 (12.5)
0 (0.0)
1 (6.2)
2 (12.5)
1 (6.2)
3 (18.7)
1 (6.2)
7 (43.7)
	
1 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
NS
NS
NS
NS
NS
NS
NS
NS
	
-
-
-
-
-
-
-
-
	
5 (21.7)
0 (0.0)
5 (21.7)
1 (4.3)
0 (0.0)
9 (39.1)
0 (0.0)
5 (21.7)
	
15 (31.2)
0 (0.0)
0 (0.0)
8 (16.7)
1 (2.1)
10 (20.8)
1 (2.1)
15 (31.2)
	
NS
-
0.004
NS
NS
NS
NS
NS


Supplementary table 5. Reasons for trial ending based on the primary outcome (note that several reasons for failure can apply to the same trial).
	
	Primary outcome 

	
	Clinical 
(normally ended = 139; failed = 40)
	Paraclinical 
(normally ended = 49; failed = 25)
	Both 
(normally ended = 23; failed = 6)
	p-value
	Individual measure (normally ended = 189; failed = 62)
	Composite endpoint (normally ended = 22; failed = 9)
	p-value

	Normally ended trials, n (%)
  Trial completion 
  Efficacy reasons
  Safety reasons
  Other
	
132 (95.0)
5 (3.6)
0 (0.0)
2 (1.4)
	
48 (98.0)
0 (0.0)
0 (0.0)
1 (2.0)
	
23 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
	
NS
NS
-
NS
	
183 (96.8)
3 (1.6)
0 (0.0)
3 (1.6)
	
20 (90.9)
2 (9.1)
0 (0.0)
0 (0.0)
	
NS
NS
-
NS

	Failed trials, n (%)
  Low recruitment
  High number of dropouts
  Inadequate trial design
  Logistical problems
  Ethical concerns
  Unspecified business decision
  Other
  Reason not provided
	
14 (35.0)
0 (0.0)
5 (12.5)
5 (12.5)
1 (2.5)
9 (22.5)
1 (2.5)
9 (22.5)
	
3 (12.0)
0 (0.0)
0 (0.0)
4 (16.0)
0 (0.0)
9 (36.0)
0 (0.0)
9 (36.0)
	
3 (50.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
1 (16.7)
0 (0.0)
2 (33.3)
	
0.042
-
NS
NS
NS
NS
NS
NS
	
16 (25.8)
0 (0.0)
5 (8.1)
9 (14.5)
1 (1.6)
16 (25.8)
0 (0.0)
19 (30.6)
	
4 (44.4)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
3 (33.3)
1 (11.1)
1 (11.1)
	
NS
-
NS
NS
NS
NS
NS
NS






Supplementary table 6. Factors associated with clinical trial failure. 95% CI: 95% confidence interval. NS: not significant. OR: odds ratio.

	Characteristics
	Multivariate analysis*

	
	OR
	95% CI
	p-value

	Study phase
 III
 IV
	
1
0.97
	
-
0.46 – 2.03
	
-
NS

	Study aim
 Efficacy
 Safety
 Satisfaction
 Other
	
1
0.32
0.55
0.48
	
-
0.12 – 0.85
0.05 – 5.59
0.14  – 1.63
	
-
0.023
NS
NS

	Number of participating centres
 1
 2 - 9
 10 - 49
 ≥ 50
	
1
0.83
0.36
0.08
	
-
0.34  – 2.04
0.13  – 0.99
0.02  – 0.35
	
-
NS
0.048
< 0.001

	International study
 No
 Yes
	
1
1.36
	
-
0.48 – 3.88
	
-
NS

	Trial start date (year)
 2008 - 2015
 2016 – 2024
	
1
1.78
	
-
0.92 – 3.46
	
-
NS

	Industry sponsorship or collaboration
 Yes
 No
	
1
1.97
	
-
0.83 – 4.68
	
-
NS

	ClinicalTrials.gov registration
 Retrospective
 Prospective
	
1
1.93
	
-
0.94 – 3.94
	
-
NS





























* Adjusted by the variables “study phase”, “study aim”, “number of participating centres”, “international study”, “trial start date”, “industry sponsorship or collaboration” and “ClinicalTrial.gov registration”. 
Supplementary table 7. Factors associated with clinical trial failure. 95% CI: 95% confidence interval. NS: not significant. OR: odds ratio.

	Characteristics
	Multivariate analysis*

	
	OR
	95% CI
	p-value

	Study phase
 III
 IV (extension studies)
 IV (other studies)
	
1
0.00
1.17
	
-
0.0 – >100.0
0.54 – 2.54
	
-
NS
NS

	Study aim
 Efficacy
 Safety
 Satisfaction
 Other
	
1
0.34
0.49
0.49
	
-
0.12 – 0.91
0.05 – 4.96
0.14 – 1.69
	
-
0.032
NS
NS

	Number of participating centres
 1
 2 - 9
 10 - 49
 ≥ 50
	
1
0.83
0.38
0.09
	
-
0.33 – 2.05
0.14 – 1.07
0.02 – 0.37
	
-
NS
NS
< 0.001

	International study
 No
 Yes
	
1
1.58
	
-
0.54 – 4.63
	
-
NS

	Trial start date (year)
 2008 - 2015
 2016 – 2024
	
1
1.84
	
-
0.94 – 3.60
	
-
NS

	Industry sponsorship or collaboration
 Yes
 No
	
1
1.96
	
-
0.82 – 4.69
	
-
NS

	ClinicalTrials.gov registration
 Retrospective
 Prospective
	
1
1.96
	
-
0.95 – 4.02
	
-
NS






























* Adjusted by the variables “study phase”, “study aim”, “number of participating centres”, “international study”, “trial start date”, “industry sponsorship or collaboration” and “ClinicalTrial.gov registration”. 

