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Executive summary56

The present document is a general guidance on the development for medicinal products for the 57

treatment of Multiple Sclerosis (MS) and should be read in conjunction with other EMA and ICH 58

guidelines, which may apply to these conditions and patient populations.59

The goal of treatment determines the type of study designs, populations, primary endpoints and 60

duration of the trials. Emphasis has been put on treatments that modify the natural course of the 61

disease which require long term superiority trials with the relapse rate and disability as the most 62

important endpoints. For products with an anticipated profound effect on the immune system and thus 63

potential serious safety a two step procedure is foreseen. Firstly, such products should be evaluated in 64

comparative superiority study in patients with insufficient responsive to first line treatment. If the 65

safety profile is judged to be acceptable, efficacy studies may be extended to a broader multiple 66

sclerosis population.  67

With respect to children, the generation of specific data is expected. Depending on the mechanism of 68

action and the expected safety profile, this might be done by performing clinical trials tailored to 69

children, by incorporating adolescent MS patients into the adult trials and/or by extrapolating efficacy 70

observed in adult MS patients to children, provided the dose and short term safety is established and 71

the long term safety is evaluated. 72

1. Introduction (background)73

Multiple Sclerosis is a common neurological disease affecting more than 1 million people worldwide. Its 74

prevalence rate varies between races and region, ranging from more than 100 per 100,000 in Northern 75

and Central Europe to 50 per 100,000 in Southern Europe. The incidence appears to increase.76

MS is an inflammatory condition that damages the myelin of the Central Nervous System (CNS) and 77

causes neurological impairment and severe disability.  78

The aetiology of MS remains unknown. It is generally assumed that MS is mediated by some kind of 79

autoimmune process triggered by an infection, superimposed upon a genetic predisposition.80

Eighty two to 85 % of all patients present with relapsing-remitting (RR) MS, which is characterised by 81

unpredictable acute episodes of neurological dysfunction named relapses, followed by variable recovery 82

and periods of clinical stability. Within ten years more than 50% of patients who presented with a RR 83

form eventually develop sustained deterioration with or without relapses superimposed; this form is 84

called the secondary progressive variety of MS (SPMS). The term relapsing MS (RMS) applies to those 85

patients either with a RRMS form or a SPMS form that are suffering relapses. Patients with RMS, in 86

spite of suffering from different MS forms, constitute a common target for current treatments. 87

Around 15% of patients develop a sustained deterioration of their neurological function from the 88

beginning; i.e. primary progressive MS (PPMS). Some patients who begin with a progressive 89

deterioration may experience relapses with time and this form is called progressive relapsing MS. 90

Besides these main types of disease, the benign variety of MS refers to a RR form with few relapses 91

and no significant disability after several years of evolution. Conversely, the term malignant MS applies 92

to a very aggressive variety leading to severe disability or death in a few years after the onset of the 93

disease.94



5/19

The term clinically isolated syndrome (CIS) refers to patients with a first clinical event that can be 95

attributed to a demyelinating event that does not comply with the diagnostic criteria for definite MS i.e. 96

dissemination of demyelinating events in time and place either clinically or radiographically397

Pathophysiological processes involve acute inflammatory focal lesions, gliosis, demyelination, impaired 98

remyelination, axonal loss and neuronal loss which occurs at all stages of the disease. The relative 99

contribution of these processes changes during the course of the disease. Relapses are considered the 100

clinical expression of acute inflammatory focal lesions whereas progression is more associated with 101

demyelination, impaired remyelination, axonal loss and neuronal loss. In primary progressive multiple 102

sclerosis the inflammation is cortical and more diffuse. 103

The current therapeutic approach involves symptomatic treatment, treatment of acute relapses, and 104

disease modifying therapies.   105

Symptomatic treatment refers to all therapies applied to improve symptoms and complications caused 106

by the disease e.g. fatigue, spasticity, ataxia, walking disability, weakness, bladder and bowel 107

disturbances among others. In general these treatments are non specific.  More MS specific treatments108

are those that intend to facilitate remyelination or facilitate axonal conductivity. 109

The standard of care for acute relapses is methylprednisolone.  Methylprednisolone does shorten the 110

duration of relapses but has no influence on the sequel of the relapse. Plasmapherese is rarely used. 111

Treatment aimed to modify the course of the disease includes immunomodulators (betaferons 112

glatiramer acetate, monoclonal antibodies), α4β-integrin antagonists, sphingosine analogues 113

(fingolimod), immunosuppressants and cytotoxic agents.  These therapies aim to prevent relapses and 114

ultimately to diminish the accumulation of disability. Due to the risk of opportunistic infections and 115

secondary malignancies, many of these are second line options. 116

2. Scope117

This Guideline is intended to provide guidance for the evaluation of drugs for the treatment of multiple 118

sclerosis. The guideline primarily focuses on treatments aimed to modify disease progression.   In 119

addition some remarks are made concerning the treatment of relapses, repair and restoration of 120

functioning. Products aimed to treat complications of the neurological dysfunction are out of the scope 121

of this guidance. 122

3. Legal basis and relevant guidelines123

This guideline has to be read in conjunction with the introduction and general principles (4) and part of 124
the Annex I to Directive 2001/83 (as amended) and relevant CHMP and ICH guidelines, among them in125
particular:126

 Statistical principles for clinical trials (CPMP/ICH/363/96, ICH E9)127

 Note for guidance on population exposure:  extent of population exposure to assess clinical 128

safety (CPMP/ICH/375/95, ICH E1)129

 Pharmacokinetic studies in man (Eudralex vol 3C C3A)130

 Dose response information to support drug registration (CPMP/ICH/378/95, ICH E4)131

 Note for guidance on clinical investigation of drug interactions (CPMP/EWP/560/95)132

 Choice of control group in clinical trials (CPMP/ICH/364/96, ICH E 10)133

 Guideline on missing data in confirmatory clinical trials (CPMP/EWP/177/99)134

                                               
3 Polman C et al, Diagnostic Criteria for Multiple sclerosis: 2010 Revisions to the McDonald Criteria, Ann Neurol 2011; 
69:292-302
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 Reflection paper on the extrapolation of results from clinical studies conducted outside Europe135

to the EU population (EMEA/CHMP/EWP/692702/2008)136

 Note for guidance on clinical investigation of medicinal products in the paediatric population 137

(CPMP/ICH/2711/99, ICH E11)138

 Guideline on similar biological medicinal products containing biotechnology-derived proteins as 139

active substance non-clinical and clinical issues (EMEA/CHMP/BMWP/42832/2005)140

 Guideline on similar biological medicinal products containing interferon beta 141

(EMA/CHMP/BMWP/652000/2010)142

4. Specific considerations when developing products for the 143

treatment of multiple sclerosis144

Treatments of MS may have different goals with different clinical development plans and clinical trial 145

designs:146

A) Treatment of acute relapses to shorten their duration and/or severity of symptoms 147

and/or preventing their sequelae.148

B) Modification of the natural history of the disease. This includes:149

 Preventing or delaying the accumulation of disability.150

 Preventing or modifying relapses.151

C)  Improvement of an apparently stable residual disability152

4.1. Treatments for acute relapses153

Neurological impairment due to a relapse may improve either completely or partially within weeks or 154

few months. Regarding a specific attack, the prediction of the course and degree of functional outcome 155

is not possible. Therefore, parallel controlled clinical trials are mandatory to assess the benefit of any 156

new therapy aimed to treat acute relapses. 157

4.2. Treatments intended to modify the natural course of the disease158

It is important to differentiate between the clinical patterns of the disease: relapsing remitting multiple 159

sclerosis, secondary progressive multiple sclerosis with and without relapsing activity and primary 160

progressive multiple sclerosis (see introduction). Although these patterns are primary descriptive,161

some differences in histopathology and Magnetic Resonance Imaging (MRI) activity exists. 162

4.2.1. Relapsing multiple sclerosis163

The term relapsing MS includes 1) patients with RRMS, 2) patients with SPMS and superimposed 164

relapses and 3) patients with clinically isolated syndromes (CIS) who show dissemination of lesions in 165

time and space on MRI scans according to the revised McDonald’s criteria.166

Prevention and/or modification of relapse features as well as prevention or delay of the accumulation 167

of disability are meaningful goals in the treatment of relapsing multiple sclerosis. Some of the currently 168

approved therapies have demonstrated a favourable effect on the rate and severity of relapses as well 169

as an effect on short-term (a few years) progression of disability. However, it remains surprisingly 170
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difficult to relate relapses prevention to prevention of disability.  Therefore a claim of an effect on 171

disability can not be claimed when not evaluated separately. For this large-scale long-term parallel 172

group trials will be required to establish clinically relevant treatment differences on disease 173

progression. Depending on the population studied, such study may need to last 3 years.174

In recent clinical studies, the relapse rates in the studied patient population are less as compared to 175

the population studied in earlier studies in multiple sclerosis. Hence the clinical relevance of a 176

statistically significant treatment difference in the relapse rate might be difficult to evaluate. Therefore 177

a justification of such benefit should be provided (see section 6).178

In the development of new compounds intended to modify the natural course of multiple sclerosis, the 179

anticipated benefit-risk profile needs to be taken into consideration. The reason is that so far the more 180

effective agents also have an increased risk of opportunistic infections and malignancies, among other 181

safety issues. Hence, the anticipated benefit-risk profile should be weighed against the 182

benign/malignant course of multiple sclerosis of a patient and the life expectancy of multiple sclerosis.183

Before clinical data are available, this anticipated benefit-risk profile could be based on, among others, 184

studies in animals, pharmacodynamic studies, use of the product in other indications or known 185

mechanism of action. Based on this, the population included in the planned studies should be defined.186

For compounds with a new mechanism of action, efficacy should be established by means of 187

randomised double-blind controlled parallel group superiority trials.  Superiority needs to be shown 188

versus placebo or first line treatment, depending on the anticipated benefit-risk profile.189

New compounds with an anticipated modest efficacy and mild safety profile will be used in patients 190

with early multiple sclerosis and/or a benign course of their disease, if treatment is deemed indicated. 191

For these products, randomised double-blind controlled trials are needed showing superiority versus 192

placebo or active comparator (i.e. betaferons, glatiramer). Non-inferiority trials versus these first line 193

products, in the absence of a placebo are insufficient, as apparent efficacy could be explained by the 194

regression to the mean, a real placebo effect, as well as by the natural course of the disease. 195

Differences from placebo are not consistent across trials and the sensitivity of the available scales to 196

measure progression of disability does not assure the ability to detect clinically relevant differences. 197

Add-on designs as an alternative study design may be considered. However, the risk with regards to198

additive immunosuppression effect needs to be taken into account. Moreover, this would be reflected 199

in the indication.200

For compounds with an anticipated profound effect on the immune system and thus potential serious 201

safety concerns these risks may be outweighed by a larger effect. Usually these products are restricted 202

to patients partly responsive to first line treatment and/or an (anticipated) rapid progression of their 203

disease.  Therefore a two step approach is recommended. As a first step, the product should be 204

evaluated in a comparative superiority study in patients insufficient responsive to first line treatment 205

and/or an (anticipated) rapid progression of their disease.  For these compounds, an add-on design is 206

not recommended as it is likely that combination therapy will have an additive effect with respect to 207

safety. As a second step, if the safety has raised no major concern, superiority studies versus first line 208

treatment /placebo may be considered to evaluate efficacy in a broader multiple sclerosis population.  209

For biosimilar products, reference is made to the relevant guidelines (see section 3).210

4.2.1.1. Clinically Isolated Syndrome (CIS)211

For those products that do have CIS in the indication, this is restricted to patients with a clinically 212

isolated syndrome at risk for definite multiple sclerosis based on the MRI picture. As these patients 213

nowadays would comply with the revised diagnostic criteria for MS (Mc Donald’s criteria 2010), this 214
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indication is covered by an approval for the treatment of relapsing RMS. The inclusion of these patients 215

in the development of a product for an indication for MS is welcomed. The usefulness of developing 216

products for patients with an isolated clinically demyelinating event without MRI signs complying with 217

the diagnostic criteria for MS is doubtful, however and if intended, discussion at a Scientific Advice is 218

recommended.219

4.2.2. Secondary progressive multiple sclerosis (SPMS)220

Patients with SPMS suffer from steady progression of disability with or without additional deterioration 221

as a result of acute relapses superimposed. Prevention or delaying the accumulation of disability 222

should be the goal of the treatment. An effect on superimposed relapses without an accompanying 223

effect on disability is less important than in RRMS. 224

Therefore, to evaluate the efficacy of a product against disability progression in SPMS, it is 225

recommended to target only SPMS patients without relapses in order to exclude possible effects on 226

disability related to effects on relapse activity. 227

As progression to disability may take years, large-scale long-term placebo controlled parallel group 228

trials are required.229

4.2.3. Primary progressive multiple sclerosis (PPMS)230

So far, clinical trials evaluating the efficacy of new agents in primary progressive multiple sclerosis 231

have not been successful in showing efficacy. Randomised double blind placebo controlled clinical trials 232

will be necessary in order to assess the efficacy of any new treatment in primary progressive multiple 233

sclerosis. 234

4.3. Treatments intended to improve apparently stable residual impairment235

Improvement of a fixed neurological impairment is a worthwhile treatment goal on its own in multiple 236

sclerosis. Products that may potentially facilitate remyelination or improve nerve conduction are 237

helpful.  238

In both situations randomised double blind placebo controlled parallel group trials will be needed for 239

establishing efficacy.  For symptomatic treatment the improvement should be supported by a clinical 240

meaningful effect on activities on daily life.  Maintenance of treatment effect should be clear and in 241

case of products improving nerve conduction, overstimulation should be excluded.242

4.4. Combination therapy243

The possibility of combination therapies may be a suitable approach.244

When combining therapies several aspects should be considered. Firstly, it is possible that combination 245

of useful immunomodulators does not improve efficacy or even may show less efficacy due to some 246

antagonisms in their respective actions. Hence it is essential to know when combining 247

immunomodulators/-suppressants whether under monotherapy the same efficacy can not be obtained.248

The possible risk of a too potent suppression of the immune system should be considered with respect 249

to, e.g. infectious processes at the Central Nervous System, inhibition of existing remyelinisation, 250

secondary malignancies (see section 4.2.1).251

The combination of disease-modifying and symptomatic treatment has a clear rationale. However, from 252

a study design perspective it may interfere with the interpretation of study results as an observed 253
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effect  may be attributed to both treatments whereas the contribution of the different treatments may 254

not be disentangled. 255

5. Criteria for assessment of efficacy in confirmatory trials256

5.1. Treatments for acute relapses257

Duration and severity of relapses and overall recovery or prevention of their sequelae are relevant 258

parameters. 259

If, for a test drug an effect on the duration, severity and/or recovery from a relapse is claimed, this 260

claim should be based on clinical trials with methylprednisolone as a positive control and a placebo arm 261

for the internal validation of the study. Such study should include early escape conditions to allow 262

rescue treatment when the patient fails to improve or worsens. Patients should be followed for an 263

appropriate time (e.g. at least 6 months) after each relapse to be sure that the degree of recovery 264

after the relapse is well assessed. 265

Alternative study designs may be a superiority trial versus methylprednisolone, or a placebo controlled 266

trial in the add-on setting i.e. on top of corticosteroids. As there is no consensus concerning the 267

corticosteroid dosage regimen in context of a clinical trial, the corticosteroid regimen should be 268

standardized. 269

The impact of those acute treatments on the subsequent course of the disease (rate and severity of 270

further relapses, progression of disability, even change from relapsing remitting into SPMS) is also 271

relevant. 272

273

5.2. Treatments aiming to modify the natural course of the disease274

5.2.1. Primary efficacy parameters275

A distinction should be made between accumulation of disability in relation to relapses in RRMS and 276

progression of disability in SPMS or in PPMS.277

The primary efficacy parameter in confirmatory trials in SPMS and in PPMS should be a clinically 278

measured prevention or delay of the disability progression.279

In patients with RRMS or SPMS with superimposed relapses (RMS), the primary efficacy parameter 280

may be the relapse rate although it cannot be taken as a surrogate for disease progression and this 281

would be expressed accordingly in the SmPC. Moreover, progression of disability should be evaluated 282

and worsening of disability should be reasonably excluded by means of adequately powered long-term 283

studies.284

It would be highly desirable also to evaluate if the effect on progression is maintained on a long-term 285

basis. 286

5.2.2. Secondary efficacy endpoints287

 Disability. In studies where it is not the primary variable, it is a very important secondary 288

endpoint that should be evaluated.289

 Relapses. Recommended parameters are the rate of relapses (in studies where it is not the 290

primary efficacy parameter), frequency of moderate/severe relapses, proportion of patients 291
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free from relapses at a given time, time to first relapse, proportion of subjects receiving rescue 292

therapy, number of relapses. 293

 MRI derived parameters.294

 Absence of disease activity i.e. absence of relapse and MRI-activity295

 Other measures related to progression of disability supplementary to the measure chosen such 296

as the primary variable (e.g. neurological rating scales, measures of cognitive impairment, 297

fatigue scales, ambulatory index.298

6. Methods to assess efficacy299

6.1. Progression of disability300

The Kurtz’s Expanded Disability Status Scale (EDSS) is the most widely used and known scale to 301

assess changes in disability in MS. 302

The disadvantages and advantages of the EDSS in assessing disability in MS are well known. 303

Therefore, on the one hand, the development of alternative scales for assessing disability in MS is 304

advocated since these scales, if validated and justified, may be more appropriate than the EDSS. On 305

the other hand, the EDSS should still be used in order to facilitate comparisons with other studies.306

As the EDSS has a limited inter and intra-observer reliability, all possible actions intended to increase 307

reliability of the scale should be adopted: training of observers, same physician evaluating the patient 308

throughout the trial, standardised times and schedules for assessments, standardised protocols for 309

neurological examination, measured distances for assessments of mobility and definitions of all the 310

terms used. The mean change in score from the baseline is not an appropriate efficacy parameter. 311

Based on EDSS scores, treatment failure or progression should be predefined e.g. as the achievement 312

of a specified degree of disability or of a sustained worsening of relevant magnitude (1 point when 313

EDSS scores ≤ 5.5; 0.5 points if baseline score is > 5.5). Acceptable efficacy parameters endpoints are 314

the time to reach progression or the proportion of individuals who have shown progression at a pre-315

specified time.316

Accurate and reliable definition of sustained worsening is important and should include two consecutive 317

examinations carried out by the same physician at least 6 months apart. 318

As a supportive parameter, disability can also be expressed by summary measures obtained from 319

serial measures at scheduled visits, indicating the degree of disability experienced by the patient 320

during a period of time, disregarding whether it is in relation to relapses or not. It is recognised that 321

the EDSS does not adequately assess upper limb function and cognitive impairment and the use of 322

specific methods could be useful. In this context, additional neurological rating scales, quantitative 323

neuron-performance tests (e.g. MSFC) or patient and neurologist global opinion may be used as 324

secondary measurements of disability.325

6.2. Relapses326

The annualised relapse rate is an acceptable parameter to assess relapses. The definition a priori of 327

responders in terms of absence of relapses is recommended.328

Identification of a relapse may be difficult as patients frequently suffer from pseudo-exacerbations 329

caused by infection, heat, or stress. An accurate definition of relapse (their occurrence, time of 330

beginning, time of ending, minimum duration to qualify as a relapse, maximum time elapsed between 331

two symptoms to qualify as a single relapse, severity) should be included in clinical trials. Identification 332

of relapses should be blinded to therapy. The use of corticosteroids (or other concomitant therapies) 333
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for the treatment of acute relapses that may occur throughout the trial should be carefully 334

standardised.335

Even if an effect on relapses may be shown within one year, a maintained effect on relapses should be 336

demonstrated at least during two years. Time to next (second relapse) is not considered a good 337

efficacy parameter.338

The analysis model should be specified in the study protocol and ensure type-1 error is controlled 339

including reasonable assumptions regarding the variance. Furthermore, the impact of premature 340

withdrawal needs to be explored based on reasonable assumptions of the expected relapse rate in the 341

missing observation time. A sensitivity analysis is recommended.  Reference is made to the CHMP 342

guideline on missing data (see section 3).343

6.3. Magnetic Resonance Imaging344

Magnetic resonance imaging (MRI) is a useful tool for monitoring CNS lesions in MS.345

Different MRI derived parameters have been related to clinical activity, e.g. gadolinium-enhancing 346

lesions or new/enlarging T2 lesions have been related to relapses. 347

The possible correlation between MRI parameters and long-term clinical outcomes is of utmost 348

importance and several measures have been studied such as total lesion load (on T2 weighted 349

images), chronic T1 weighted hypointensity (chronic “black holes”) or several brain atrophy measures 350

that have been related to tissue loss. 351

In non-relapsing SPMS and PPMS, measures of CNS atrophy including grey and white matter volumes, 352

and new MRI techniques (vide infra) may be particularly useful. 353

So far, MRI measurements have not been proven to be a reasonably validated surrogate endpoint of 354

the clinical outcomes and are, therefore, not acceptable as a primary endpoint in pivotal studies. In 355

exploratory trials, however, changes in MRI findings may be used as a first indication of dealing with a 356

potentially clinically effective product.  However, MRI criteria used so far dominantly focused on the 357

inflammation component. Potential useful treatments may be missed by screening potential agents in 358

MS on MRI criteria only. This especially may apply for progressive multiple sclerosis. 359

All possible actions should be taken to ensure high quality MRI data and maximum reliability of 360

measurements. Updated recommendations on appropriate technical facilities and standardised 361

procedures and training should be followed.362

Reading of MRI images should be central and blinded.363

6.4. Quality of Life (QoL)364

Few data are available on validation of specific instruments for QoL in patients suffering MS. If 365

evaluation of QoL in MS is considered, reliable and validated scales should be used. Results, if 366

considered relevant, may be mentioned in section 5.1 of the SmPC. 367

7. Selection of patients368

7.1. Diagnostic criteria369

Nowadays, the revised McDonald’s criteria (2010), which incorporate MRI criteria for dissemination in370

time and place, are widely accepted.  As a consequence the diagnosis can be made earlier which has 371

drastically changed the MS population included in the clinical trials.372
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7.2. Type of patients373

Patients in trials may be treatment naïve patients, patients who switch for reasons other than lack of 374

efficacy, patients with suboptimal response to previous treatment. Depending on the purpose of the 375

trial and anticipated benefit-risk profile of the investigational agent different patient population, should 376

be selected a priori. 377

For disease modifying compounds with an anticipated modest efficacy and mild safety profile, patients 378

with early multiple sclerosis and/or a benign course of their disease may be incorporated in the trial. 379

For compounds with an anticipated profound effect on immune surveillance patients unresponsive to 380

first line treatment and/or an (anticipated) rapid progression of their disease are the appropriate 381

patient population. Depending on the efficacy and safety observed further studies in naïve patients, 382

patients who switch for reasons other than lack of efficacy may be considered (see section 4.2.1).383

Within each clinical form of the disease, relapse activity and severity of disability (e.g. defined 384

according to EDSS score of < 3.5, 4-6 and > 6.5) as well as identifiable risk factors for high rate of 385

relapses are important characteristics to define a priori subgroups of patients. 386

In trials intended to evaluate the relapse rate, it is recommended not to include subjects with SPMS 387

and superimposed relapses as this might complicate trial design and hamper the interpretation of the 388

effect on relapses and disability.389

For treatments aimed to improve a fixed neurological impairment, facilitate remyelination or improve 390

axonal conductivity the patient population may be broader as long as it can reasonable be excluded 391

that there is no interaction with respect to the course of multiple sclerosis. 392

Currently biomarkers are evaluated that may identify subgroups at risk for rapid disease progression 393

and/or patients that benefit more form treatment than others. Treatment adapted to patient 394

characteristics is encouraged but will need justification and will be reflected in the indication. 395

7.3. Special populations396

Paediatric patient population 397

The incidence of RRMS below the age of 16 years is low.  Around 3-5% of MS patients experience their 398

first MS attack before the age of 16 years and less than 1% before the age of 10 years. Other forms of 399

MS, such as PPMS and SPMS are extremely rare in the paediatric population. 400

The clinical manifestations of paediatric-onset MS resembles that of adult-onset RRMS, However 401

compared to adult onset RRMS,  especially younger children,  appear to have more frequent relapses, 402

earlier cognitive deficits, restore better from relapses and have a slower disease progression. 403

Differential diagnosis from Acute Disseminated Encephalomyelitis (ADEM) might be challenging.404

Clinical trials in children /adolescents with RRMS are difficult to conduct because of the low number of 405

paediatric MS patients. Nevertheless, the generation of specific data is expected. This might be done 406

by performing clinical trials tailored to children, by incorporating adolescent MS patients into the adult 407

trials and/or by extrapolating efficacy observed in adult MS patients to children provided the dose and 408

short term safety is established and the long term safety is evaluated. 409

Considering the life-long treatment the generation of longer term safety data concerning mental, 410

cognitive, growth and sexual development are needed. Patients should preferably be included in 411

registries to monitor long term safety and efficacy.412
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8. Strategy and design of clinical trials413

8.1. Pharmacodynamics414

The potential mechanism of action should be explored and discussed in relation to data obtained in 415

relevant animal models (e.g. experimental autoimmune encephalomyelitis) and to changes in biological 416

parameters seen in patients or healthy volunteers.417

When a combination therapy is pursued, hypothesis on synergism and lack of antagonism should be 418

described and evaluated in relevant models whenever possible.419

Study of changes in biological parameters and occurrence of side effects in patients or healthy 420

volunteers, if available and pertinent, may guide the dosage and dose regimen in later studies as well 421

as support hypothesis about useful combination therapy.422

8.2. Pharmacokinetics423

Pharmacokinetics of the drug should be thoroughly investigated in accordance with relevant guidelines.424

8.3. Interactions425

Data on pharmacodynamic interactions with other treatments of the disease are important. The 426

possible interaction with the courses of corticosteroids to treat relapses should be addressed. Human 427

studies of pharmacodynamic interaction between putative combinations are necessary prior to conduct 428

clinical investigation of such combinations. 429

Pharmacokinetic interactions should be investigated in accordance with relevant guidelines.430

8.4. Exploratory trials431

Characteristics of patients to be included may vary according to the proposed mechanism of action and 432

goal of the treatment. However, to maximise possible treatment contrast, it seems reasonable to 433

choose patients with predictors of high clinical activity and with only mild/moderate disability.434

In exploratory trials in RMS, the use of MRI derived parameters, as the main endpoint, for assessing 435

preliminary efficacy, dose-selection is acceptable (see section 6.3). Relapses and other clinically 436

meaningful outcomes should also be evaluated.437

Depending on the proposed mechanism of action and stage of the process where the new treatment is 438

proposed to act, lack of MRI changes may not be indicative of lack of clinical activity. In SPMS or 439

PPMS, MRI might be less helpful and disability should be assessed in addition to supportive MRI data. A 440

longer duration of the trial will be needed.441

The search for valid biomarkers of disease activity, therapeutic activity and long-term prognosis is 442

important. Useful markers may improve the efficiency of confirmatory trials with respect to patient 443

selection, dose optimisation, early and late identification of failing patients, etc. This may refer to, but 444

is not restricted to, putative markers of immune activity, remyelinisation and pharmacogenomics. It 445

could be recommended as an integrated part of the drug development programme. When combination 446

therapy is planned, the assessment of general clinical safety and the absence of worsening MS should 447

be addressed at this phase.448

8.5. Confirmatory trials449

The annual relapse rate in RRMS is usually low and, in general, progression of disability takes years.450
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Consequently, confirmatory studies with products intended to modify the course of the disease should 451

be large scale and long enough to have a substantial proportion of patients suffering relapses or 452

showing progression of disability. Two years is considered the minimum duration to demonstrate 453

efficacy. 454

For compounds with a new mechanism of action efficacy should be established by means of 455

randomised double blind controlled superiority trials. Superiority might be shown against placebo or 456

first line treatment. Non-inferiority trials in absence of placebo are insufficient as the only proof of 457

efficacy. A non-inferiority design will raise difficulties as the effect size in terms of reduced relapse rate 458

of currently authorised products is rather modest and any loss of efficacy will approach placebo.459

Add-on designs as an alternative study design may be considered as long as an additive 460

immunosuppressant effect is considered unlikely.  In add-on trials one might include a third arm with 461

the new product in monotherapy to establish if the superiority of the combination arm is due only to 462

the new product or to the combination. A useful design is a 3-arm trial seeking superiority of the 463

combination versus both products in monotherapy. 464

For compounds with an anticipated profound effect on the immune system and hence potential serious 465

safety risks, a two step approach is recommended. As a first step, the product should be evaluated in a 466

comparative superiority study versus first line therapy in patients apparently unresponsive to first line 467

treatment and/or an (anticipated) rapid progression of their disease. In most cases it will not be 468

possible to define whether remaining MS activity in this population reflects a lack of response to the 469

current therapy or suboptimal response due to reasons such as increased disease activity. As a second 470

step, provided the safety profile did not raise any concerns, superiority studies versus first line 471

treatment /placebo may be considered to evaluate efficacy in the general multiple sclerosis population472

(see section 4.2.1).473

As several subjective decisions and assessments will have to be performed, with a considerable risk of 474

bias, all possible efforts should be done to keep the design double blind. In cases where double blind is 475

not possible a blind observer design with a blinded examining physician different than the treating 476

physician may be used. All measures to ensure reliable single blind evaluation should be guaranteed 477

(i.e. patches that cover injection sites to hide reddening or swellings, education of examining478

physicians,…). Criteria to refer the patient to evaluation of a relapse should be established a priori in 479

the protocol to avoid selective referral.480

In SPMS patients, a claim of an effect on disability should be demonstrated in patients without 481

superimposed relapses in case the product has activity against relapses.482

In order to address the maintenance of the effect and to gather information on the long-term course of 483

patients under treatment, an extended open label follow-up should be performed.484

9. Safety485

In addition to the general requirements, special efforts should be made to assess potential adverse 486

effects that are characteristic of the class of drugs being investigated, for instance, occurrence of 487

depression and seizures with interferons. A major category of products used or tested in multiple 488

sclerosis are considered to act as immunomodulators. Therefore special attention should be given to 489

the occurrence of serious infections and autoimmune diseases. Combining therapies with immune 490

modulatory/suppressive effects may increase these risks.491
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9.1. Organ specific adverse events492

9.1.1. Neurological adverse events493

Special attention should be given to the occurrence of neurological adverse events or exacerbations of 494

neurological symptoms as well as to the possible appearance of diseases related to suppression of 495

immune responses within the CNS.496

Also the effect of withdrawal of the test drug should be systematically monitored. At the time for 497

application for a marketing authorization, it is expected that comprehensive data on clinical and/or MRI 498

rebound after discontinuation is available. For MRI rebound, both number and volume of lesions must 499

be evaluated. Such data can originate from an earlier stage of development, e.g. from a phase II trial 500

that engaged a sufficiently long follow-up after discontinuation of study drug. 501

9.1.2.  Psychiatric adverse events502

Specific attention should be paid to the occurrence of depression/suicide and other psychiatric 503

symptoms.504

9.1.3. Others505

Depending on the product, cardiac, hepatic or other organ specific signs and symptoms should be 506

carefully monitored.507

9.1.4. Long term safety508

For chronic treatment, it is expected that at the time of marketing authorization, safety data of at least 509

2 years are available for a meaningful number of patients. Post-marketing drug utilisation studies, 510

safety registries may be needed depending on safety of the product. 511

Given the potentially long-term use of an established drug therapy in multiple sclerosis, data on a large 512

and representative group of patients for a sufficient period of time should be provided. As a major 513

category of products used or tested in multiple sclerosis are considered to act as immunomodulators, 514

special attention should be paid to autoimmune disorders and the tumour facilitating/inducing potential 515

of these products. Full assessment of this effect could be done post-marketing.  A pregnancy register 516

may be considered. 517

A subcategory of the products used or tested in multiple sclerosis is biological products that may 518

trigger the development of antibodies against the administered products or even to related molecules. 519

Therefore, whether antibodies are developed and the impact of this on the long term efficacy (i.e. 520

neutralising antibodies) and safety of the product should be investigated. 521
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