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Abstract
Introduction:  In  recent  years  there  has been  an  increase  in  the  number  of  disease-modifying
drugs (DMDs)  approved  for  multiple  sclerosis  (MS).  The  evidence  of  their  safety  and  efficacy
has been  obtained  through  several  phase  III  and  IV  clinical  trials.  Acquiring  the  skills  for  their
appraisal is  indispensable  for  clinicians  to  assess  the  most  pertinent  treatment  for  patients.
The objective  of  this study  is to  provide  guidance  in  the  critical  reading  of  these  trials.
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Methods:  A three-round  e-Delphi  study  was  carried  out.  In  the  preparatory  phase,  a  multidis-
ciplinary expert  panel  was  established.  Panel  members  were  selected  based  on  their  scientific
credentials and  experience,  seeking  to  include  people  involved  in MS  diagnosis,  treatment
and research.  A  semi-open  questionnaire  was  developed  based  on  key  generic  and  MS-specific
methodological  instruments  identified  through  a  scoping  bibliographic  search.  The  experts  were
required to  identify  essential  aspects  for  critically  appraising  clinical  trials  on  DMDs  for  MS.
Results:  The  expert  panel  consisted  of  nine  independent  leading  Spanish  experts  with  long-
standing experience  with  MS  (five  neurologists,  a  neuroradiologist,  a  pharmacologist,  a  research
methodologist  and  an  MS community  representative).  The  e-Delphi  study  resulted  in  consensus
recommendations  intended  to  help  readers  in answering  five  major  questions:  ‘‘Is  the  study  free
of bias?’’;  ‘‘Are  the  included  patients  adequate?’’;  ‘‘Are  the  outcome  measures  appropriate?’’;
‘‘Are the  results  relevant?’’;  and  ‘‘Is  the  study  transparent?’’.
Conclusion:  This  study  proposes  consensus  recommendations  intended  to  guide  neurologists  in
the critical  reading  of  phase  III  and  IV clinical  trials  on DMDs  for  MS.
© 2025  Sociedad  Española  de Neuroloǵıa.  Published  by  Elsevier  España,  S.L.U.  This  is an open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

PALABRAS  CLAVE
Esclerosis  múltiple;
Ensayo  clínico;
Lectura  crítica

Recomendaciones  para  la  lectura  crítica de  ensayos  clínicos  sobre  fármacos
modificadores  de  la  enfermedad  para  la esclerosis  múltiple

Resumen
Introducción:  En  los  últimos  años  ha  habido  un  aumento  en  el  número  de  fármacos  modifi-
cadores de  la  enfermedad  (FME)  aprobados  para  la  esclerosis  múltiple  (EM).  La  demostración
de su  seguridad  y  eficacia  se  ha  logrado  a  través  de diversos  ensayos  clínicos  de fase  III  y  IV.
Adquirir  las  habilidades  para  su  lectura  crítica  es  indispensable  para  que  los clínicos  puedan
determinar  cuál es  el tratamiento  más pertinente  para  sus  pacientes.  El  objetivo  de  este  estudio
es servir  de  guía  para  la  lectura  crítica  de estos  ensayos.
Métodos:  Se  llevó  a  cabo  un  estudio  e-Delphi  de 3  rondas.  En  la  fase  preparatoria  se  constituyó
un panel  multidisciplinario  de  expertos.  Los  miembros  de  este  panel  fueron  seleccionados  por  su
experiencia  y  credenciales  científicas,  buscando  incluir  personas  implicadas  en  el diagnóstico,
tratamiento  e  investigación  en  EM.  A través  de  una  búsqueda  bibliográfica  dirigida  se  identifi-
caron instrumentos  metodológicos  genéricos  y  también  específicos  de  EM,  a  partir  de los  cuales
se elaboró  un  cuestionario  semiabierto.  En  él  se  pidió  a  los  expertos  que  se  pronunciasen  sobre
qué aspectos  son  esenciales  para  evaluar  críticamente  ensayos  clínicos  sobre  FME  para  la  EM.
Resultados:  El panel  de  expertos  constó  de  9  expertos  españoles,  independientes,  y  con
larga experiencia  en  EM  (5  neurólogos,  un neurorradiólogo,  un  farmacólogo,  un metodólogo
de investigación  y  un  representante  de la  comunidad).  El  e-Delphi  se concretó  en  una  serie  de
recomendaciones  de consenso  para  ayudar  a  los  lectores  a  responder  5 preguntas  principales
sobre cada  ensayo:  «¿está  libre  de  sesgos?»,  «¿son  adecuados  los  pacientes  que  se  han  incluido?»,
«¿son apropiadas  las  medidas  de resultado  utilizadas?», «¿son  relevantes  los  resultados?»  y  «¿es
transparente  el estudio?».
Conclusión:  Hemos  elaborado  una  serie  de recomendaciones  de  consenso  destinadas  a  guiar  a
los neurólogos  en  la  lectura  crítica  de  los  ensayos  clínicos  fase  III  y  IV sobre  FME  para  la  EM.
© 2025  Sociedad  Española  de Neuroloǵıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  CC  BY-NC-ND  licencia  (http://creativecommons.org/licencias/by-
nc-nd/4.0/).

Introduction

Multiple  sclerosis  (MS)  is  the most  common  demyelinat-
ing  disease  of  the  central  nervous  system  and  the leading
non-traumatic  cause  of disability  in young  adults.1 In 2020,
approximately  2.8  million  people  were  estimated  to live
with  MS  worldwide,  with  a  global  prevalence  of  35.9  cases
per  100,000  individuals,  which  is  expected  to  increase  in
the  coming  years.2 MS is  more  common  in Europe  and

North America,  which  both are areas  of  high  economic
development.  This  probably  explains  the  advances  in MS
research  that  have  occurred  in  the 21st  century,  leading  to
the  approval  within  the  last decade3 of  numerous  disease-
modifying  drugs  (DMDs).  DMDs  aim  to  prevent  relapses  and
ultimately  intend  to  decrease  the  accrual  of  disability.4

These  drugs  alter  the  course  of  MS by  suppressing  or
modulating  the immune  response  involved  in the disease
pathogenesis  but  have potential  risks  of opportunistic  infec-
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tions,  malignancies  and  other  systemic  adverse  reactions.
With  the  current  therapeutic  arsenal,  and  more  DMDs  to
come  in  the near  future,  neurologists  face challenges  in  rec-
ommending  the most  appropriate  therapy  for  MS patients.

Clinical  trials  provide  the  rational  basis  for  guiding  neu-
rologists  and  other  physicians  in their  decision-making  and
clinical  practice.  However,  their  critical  reading  and  analysis
requires  skills  in deciding  whether  the  available  data  pro-
vides  credible  evidence  for  the drug’s  safety and  efficacy.5

Establishing  the clinical  benefit  of  a  new  drug requires  an
assessment  of  key  issues  related  to  the design  and reporting
of  clinical  trials,  including  the adequate  selection  of  par-
ticipants,  the appropriateness  of  outcome  measures,  the
adequacy  of  the statistical  analysis,  the clinical  relevance
of  the  results  and  the risk  of bias.  Without  the  appropri-
ate  skills,  the  physician’s  ethical  and scientific  obligation  to
reflect  upon  the adequacy  of their  clinical  decisions6 would
be  replaced  by a  naive  trust  in evidence  provided  by  third-
parties.

The  evaluation  of  clinical  trials  is  especially  complex  in
the  case  of MS,  in which  several  concerns  have  been  raised,
relating  to the appropriateness  of  the target  population,  the
measurement  of  the  progression  of  the  disease,  the  selec-
tion  of  the  appropriate  active  comparator  or the  choice
of  endpoints  that would  constitute  a  real clinical  benefit,
among  others.7 For  example,  it has  been  suggested  that  the
effectiveness  of ocrelizumab  on  disability  (the  first  approved
drug  for  primary-progressive  disease)  was  overestimated
due  to  the inclusion  of a young  population  and a  consid-
erable  number  of  active  (inflammatory)  disease  patients.8

Addressing  these issues  is especially  problematic  since  there
is  no  general  consensus  on  many  MS-specific  methodological
aspects  nor recommendations  for the assessment  of  these
trials  from  the perspective  of  the neurologist.

The  goal  of  this study  is  to  elaborate  a  consensus  doc-
ument  with  key  recommendations  for  the  critical  reading
of  phase  III  and  IV  clinical  trials  on  DMDs  for  MS.  This  guid-
ance  is  limited  to  pharmacological  interventions  in the adult
population  and excludes  treatments  for  relapses  and  symp-
tomatic  drugs.

Materials and  methods

A  three-round  e-Delphi  study  was  carried  out.  A steering
committee  was  convened  to  oversee  its development,  con-
sisting  of  a  neurologist,  an epidemiologist  and  a public
health  physician.

Participant  selection

A multidisciplinary  expert  panel was  established  by  the
steering  committee  using  purpose  sampling.  The  panel  mem-
bers  were  purposively  selected  based  on their scientific
credentials  and  experience,  seeking  to  include  participants
with  a  minimum  of  10  years  of  involvement  in MS mana-
gement  and  recognised  leadership  in the field.  To  account
for  diverse  views  within  the  MS research  community,  we
attempted  to  include  participants  from  different  clinical  and
research  backgrounds:  clinicians  currently  working  in a  MS
unit;  researchers  currently  undertaking  clinical  or  epidemi-

ological  research  on  MS;  decision-makers  who  have  a  current
management  role  in MS;  and representatives  of  MS  patient
organizations.  Participants  could  simultaneously  belong  to
more  than  one  of  these groups.

The  experts  were  invited  to  participate  in the study  by
means  of  a  formal  letter.  They  were  required  to  identify
essential  aspects  for  the critical  appraisal  of  clinical  trials
on  MS.  Emphasis  was  placed  to  remain  anonymous,  as  well  as
to  actively  participate  in  all  phases  of  the study  to  prevent
their opinion  from  being  underrepresented.

Preparatory round

A  scoping  bibliographic  search  was  performed  in PubMed
to  find  key  papers  and  methodological  instruments  for
the  proper  design  and  critical  reading  of  clinical  trials,
either  generic  or  MS-specific.  Additionally,  panellists  were
invited  to provide  comments  regarding  the  selected  litera-
ture  and  propose  additional  relevant  bibliographic  material.
Retrieved  material  was  reviewed  independently  by  two
members  of the steering  committee  and  key  information
was  extracted  and  rewritten  in the form  of simple  state-
ments  that  were  converted  into  a questionnaire.  Whenever
possible,  questionnaire  items  were  grouped  into  different
domains.

Rounds  1, 2 and  3

In  round  1,  experts  were  asked  to  individually  rate  the
questionnaire  items  using  a  1—9 Likert  scale,  whereby
1—3  indicates  ‘‘limited  importance’’,  4—6 ‘‘important  but
not  essential’’  and 7—9 is  ‘‘essential’’.  Additionally,  par-
ticipants  were  encouraged  to  give  constructive  feedback
(for  that  purpose,  a comment  box  was  provided  alongside
each  statement)  and  suggest  the addition  of new  items.
Items  rated as  ‘‘limited  importance’’  by  at  least  70%  and
‘‘essential’’  by  none  of  the respondents  were  rejected  in
this  round.  The  rest  of  them  were  re-assessed  in round  2.

In  round  2, experts  were  asked  to  individually  re-rate  the
questionnaire  considering  their  own  score  in the  previous
round,  as  well  as  the comments  and  the median  scores  given
by  the panel.  They  were  also  asked  to  assess  the new items
that  had  been incorporated.  Items  that  met  the  consensus
criterion  were  included  in the  final  document.  Consensus
was  defined  a priori  as  items  rated  as  ‘‘essential’’  by at
least  70% and  of  ‘‘limited  importance’’  by  less than  15%  of
the  respondents.

Items  from  round  2  with  a median  score  of 4—6
(‘‘important  but  not  essential’’)  or  7—9 (‘‘essential’’),
but  not  reaching  the  consensus  criterion,  were  considered
‘‘dubious’’  and  re-assessed  in a third  round.  Items  reach-
ing  consensus  after  this  last  round  were  also  included  in the
final  document.

In those  cases  where participants  expressed  difficulties
in  understanding  any  item,  they  were helped  by the steer-
ing  committee.  When  items  were  left  unrated,  the panellists
were  contacted  for  clarification.  Special  assistance  was  pro-
vided  to  the MS  community  representative  to  ensure  a full
understanding  of  the  technical  vocabulary  used  in the  ques-
tionnaire.
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Table  1  Expert  panel  characteristics  (n  = 9).

Sex,  n  (%)

Male  6  (66.7)
Female  3  (33.3)

Age (years),  median  (IQR)  54  (50—59)
Professional  experience  (years),  median  (IQR)  20  (13—25)

Highest  education  background,  n  (%)

MD/BSc/BA  3  (33.3)
Master 2  (22.2)
PhD 4  (44.5)

Area  of  expertise,  n  (%)

Clinician  7  (77.8)
Researcher  8  (88.9)
Decision-maker  6  (66.7)
Patient representative  1  (11.1)

IQR: interquartile range.

Data collection  and analysis

The  questionnaire  was  administered  using  the  online  sur-
vey  platform  Google  Forms.  A link  to  the questionnaire  was
sent  to each  of the  panellists  via  e-mail.  All experts  were
requested  to  complete  each round  within  four weeks  of
receipt.  If they  did not  return  the  survey,  a reminder  e-mail
was  sent.  Anonymity  was  maintained  throughout  the  pro-
cess.  Data  was  extracted  and  analysed  using  a predesigned
Microsoft  Excel  worksheet.

Final  document

Every  item  reaching  consensus  was  included  in a final  doc-
ument  synthetising  the panel’s  recommendations.  Minor
formatting  changes  were  made,  such  as  headline  addition
and  content  reordering.

Results

Expert panel

The  expert  panel  consisted  of  nine  leading  Spanish  experts
with  long-standing  experience  with  MS:  five  neurologists,
a  neuroradiologist,  a pharmacologist,  a  research  method-
ologist  and  a MS  community  representative  (Table  1).  All
of  them  formed  part of  leading  national  or  international
non-profit  professional  organizations  and advisory  groups
involved  in  MS  diagnosis,  treatment  or  research.  They  partic-
ipated  in  the  study  between  August  2022  and  January  2023.
None  of  them  received  financial  compensation.

Preparatory  round

Through  the  scoping  bibliographic  search  in  PubMed,  16
key  publications  were  identified  (Table  2): the European
Medicines  Agency  (EMA)  ‘‘Guideline  on  clinical  investiga-
tion  of  medicinal  products  for  the  treatment  of  Multiple
Sclerosis’’,4 the Cochrane  collaboration  ‘‘Risk  of Bias  2’’

(RoB2)  tool,9 the ‘‘Critical  Appraisal  Skills  Programme’’
(CASP)  checklist  for  clinical  trials,10 the  ‘‘Consolidated  Stan-
dards  of  Reporting  Trials  (CONSORT)  2010’’  guideline11 and
twelve  MS-specific  publications.7,8,12—21 They  were  agreed
upon  and  considered  sufficient  by  the expert  panel.  After
being  reviewed,  86  key  items  were  extracted  and included  in
the  questionnaire.  They  were  grouped  in five  domains:  inter-
nal  validity,  selection  of  participants,  outcome  measures,
study  results  and  transparency  (supplementary  material).

Rounds  1,  2  and  3

Participation  rate  was  100% in the three  rounds.  In  round
one,  none  of the 86  items was  rejected  and  two  new items
were  suggested  by  the  panellists.  In round  2,  consensus  was
reached  for  76  items. In  round  3, consensus  was  reached  for
two  additional  items.  Scores  are detailed  in  supplementary
material.

Final document

The  experts’  consensus  recommendations  are shown  in
Table  3.

An  overview  of  the whole  e-Delphi  is  presented  in Fig.  1.

Discussion

We  have  developed  the  first  consensus  recommendations
to  critically assess  phase  III  and  IV  trials  devoted  to  DMDs
for  MS.  These  recommendations,  proposed  by  a  multidisci-
plinary  panel of  national  experts,  can  be  easily  applied  by
neurologists  and  guide them in the critical  reading  of these
trials.

The  field  of MS research  is  constantly  expanding  and
requires  neurologists  to  update  their  knowledge  in  order
to  provide  the  most  beneficial  therapies.3 Despite  constant
bombardment  of  information  about  new DMDs,  neurologists
should  be able  to assess  if  a drug is  safe  and effective  for  a
particular  target  population.  To  date,  only generic  critical
reviews  and  proposals  for  the improvement  of  clinical  tri-
als  in  MS  have  been  published.4,7,8,12—21 None  were  created
from  the reader’s  perspective  and  all  of them  leave  rele-
vant  aspects  unaddressed,  such as  the clinical  relevance  and
applicability  of the results.  On the other  hand,  none  of  the
generic  tools  developed  to  assess  the adequate  reporting
of  clinical  trials  (e.g.  CONSORT  statement)  and  to  provide
guidance  for  their  critical  reading  (e.g.  Critical  Appraisal
Skills  Programme’s  checklist)  take  into  account  the  specific
aspects  of  MS  clinical  trials.

In  this  study,  an e-Delphi  exercise  was  carried  out.
The  Delphi  process  is  a widely  used method  for  achieving
consensus  among  experts  on  a given  topic  by  means  of  an
iterative,  structured  and transparent  discussion  process.22

It provides  a method  for collecting  data  based  on  the
views  of  a  panel  of  experts  and,  unlike  group  discussions,
minimizes  undue  influences  from  domineering  members.  A
key  strength  of  the  study  is  the recruitment  of  a  multi-
disciplinary  group  of  national  experts  with  long-standing
experience  in MS and  recognised  leadership  in different
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Table  2  Bibliography  used  for  the  elaboration  of  the  questionnaire.

Author  Year  MS-specific  Document  type  Scope

Brichetto  and  Zaratin14 2020  Yes  Review  Outcomes
Cochrane collaboration9 2019  No Assessment  tool  Risk  of  bias
CONSORT group11 2010  No Assessment  tool  General
Critical Appraisal  Skills  Programme10 2022  No Assessment  tool  General
European Medicines  Agency4 2015  Yes  Guideline  General
Gehr et  al.8 2019  Yes  Review  Outcomes
Krajnc et  al.15 2021  Yes  Review  Outcomes
Lublin et  al.16 2020  Yes  Review  Terminology
Marrie et  al.17 2016  Yes  Review  Comorbidity
Montalban7 2011  Yes Review  General
Ontaneda et  al.18 2015  Yes Review General
Pardini et  al.19 2019  Yes  Review  General
Tur et  al.20 2018  Yes  Review  General
Uitdehaag21 2018  Yes  Review  Outcomes
van Munster  and  Uitdehaag12 2017  Yes  Review  Outcomes
Zhang et  al.13 2019  Yes  Review  General

MS: multiple sclerosis.

Figure  1 e-Delphi  summary.

areas  (including  clinicians,  researchers,  decision-makers
and  patient  representatives).  While  there  is  no  agreement
on  the  minimum  sample  size  that ensures  the accuracy  of
Delphi  studies,  it has  been  previously  demonstrated  that
reliable  results  can  be  obtained  with  small  expert  pan-

els  selected  through  strict  criteria.23 Furthermore,  since
the  e-Delphi  exercise  was  based on  key  items  identified
through  a well-selected  bibliography,  we believe  that  the
number  of  experts  included  was  adequate  and  representa-
tive.
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Table  3  Recommendations  for  the  critical  reading  of  phase  III  and  IV  clinical  trials  on disease-modifying  drugs  for  multiple
sclerosis.

Key  question  (dominion) Aspects  to  be  taken  into  account  by  the  reader

I.  Is  the  study  free  of  bias?
(internal  validity)

1.  The  clinical  trial  should  be  randomized.
2. The  clinical  trial  should  be controlled  with  an  active  comparator  or, in  the  event  that
this is not  possible  due  to  the  absence  of  a  therapeutic  alternative,  with  placebo.  If an
active comparator  is  used,  it  should  be of  sufficient  efficacy  considering  the  patients’
characteristics  and  their  degree  of  disease  activity.
3. The  clinical  trial  should  follow  a  parallel  assignment.
4. Patients  and  healthcare,  research  and  outcome  assessment  personnel  should  be
blinded.
5. The  clinical  trial  should  follow  a  superiority  design.
6. Losses  to  follow-up  should  not  exceed  20%  of  the  participants.  The  number  of
individuals  who  do  not  complete  the study, their  baseline  characteristics  and  their
reasons for  dropping  out  should  be similar  between  groups.

II. Are  the  included  patients
adequate?  (selection  of
participants)

1. The  clinical  trial  should  use the  MS  diagnostic  criteria  that  were  valid  at  the  time  the
study started.
2. In  clinical  trials  evaluating  the  effect  of  the  drug  on relapses,  patients  with  clinical
activity  and  in  early  stages  of  the  disease  should  be included.
3. In  clinical  trials  evaluating  the  effect  of  the  drug  on PIRA,  patients  with  evidence  of
sustained progression  in the  last  two  years  should  be included.
4. The  characteristics  of  the  included  subjects  should  be  similar  to  those  of  the patients
who would  receive  the  drug  in  normal  clinical  practice.
5. In  order  to  assess  the adequacy  of  the  participants,  the  following  baseline
characteristics  should  be considered:
-  Sociodemographic:  age,  sex  and  ethnicity.
-  Clinical:  EDSS,  number  of  previous  relapses*,  number  of  recent  relapses*,  time  since
first symptom  of  MS,  time  since  diagnosis  of  MS,  time  since  conversion  to  secondary
progressive  MS**, previous  use  of  DMDs  and  personal  history  of  cancer***  or  autoimmune
thyroid  diseases***.
-  Radiological  (assessed  by MRI):  number  of  gadolinium-enhancing  demyelinating  lesions
(T1)***,  total  number  of  demyelinating  lesions  (T2  or  FLAIR),  total  volume  of
demyelinating  lesions  (T2 or  FLAIR)  and  normalized  brain  volume.

III. Are  the  outcome
measures  appropriate?
(outcome  measures)

1.  The  primary  outcome  should  be  hard  (i.e.  clinically  relevant)  and  not  a surrogate  or
paraclinical  endpoint.
2.  In  efficacy  studies,  the  primary  outcome  should  refer  to  either  relapses  or  to  accrual
of disability  (the  latter  being  either  due  to  PIRA  or  to  RAW).  In  case  of  choosing  one  of
the two  previous  outcomes  as  primary,  the  other  one  should  be evaluated  as  key
secondary.
3. To  evaluate  relapses,  either  the  annualized  relapse  rate  or the time  to  relapse  should
be used.  In  the  case  of  time  to  relapse,  a  secondary  outcome  should  be added  to
confirm the  durability  of  the  effect  (e.g.  time  to  a  second  or  third  relapse).
4. To  assess  accrual  of disability,  either  the  proportion  of  individuals  who  have
worsened  in a  period  of  time  or the  time  to  that  worsening  should  be  used.  Accrual  of
disability  should  not  be defined  as  a  mere  increase  in  baseline  disability,  but  must  be
pre-specified (e.g.  the  achievement  of  a  certain  degree  of  disability  or  a  sustained
worsening of  a  relevant  magnitude)  and  confirmed,  at least,  after  6  months.  The  EDSS
should be  used,  either  alone  or  in  combination  with  other  clinical  scales  that  increase
its sensitivity  to  change  (i.e.  using  a composite  outcome).
5. Other  non-primary  outcomes  should  be assessed  (when  possible):
- Clinical  outcomes:  cognition  (SDMT  and  BICAMS  are  recommended),  gait****  (T25FW
and 6MWT  are recommended),  manual  dexterity  (9-HPT  is recommended),  visual
function (LCLA  is  recommended),  quality  of  life  and  patient-reported  outcomes.
- Radiological  outcomes  (assessed  by  MRI):  number  of  new  demyelinating  lesions  (T2  or
FLAIR), number  of  gadolinium-enhancing  demyelinating  lesions  (T1)  and  brain  atrophy.
- Other  outcomes:  NEDA-3*,  NEPAD**  and  blood  biomarkers  (e.g.  neurofilaments).
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Table  3  (Continued)

Key  question  (dominion)  Aspects  to  be  taken  into  account  by  the  reader

IV.  Are  the  results  relevant?
(study  results)

1.  The  clinical  trial  duration  should  be  at least  2  years.
2. An  intention-to-treat  statistical  analysis  should  be  performed.
3. The  efficacy  results  should  be fully  reported,  indicating  the  intervention’s  effect
size, confidence  interval  and  p-value.
4.  Efficacy  should  be  stratified  according  to  the  disease  subtype  (relapsing-remitting,
secondary  progressive,  primary  progressive)  and  the  degree  of  clinical  and  radiological
activity (in  the  case  of  trials  accepting  patients  with  different  phenotypes).
5. If  the  primary  outcome  result  is  statistically  significant,  the study  should  include  an
assessment  of  its clinical  relevance  and  the  risk—benefit  ratio  of  the  intervention.
6. Adverse  effects  should  be detailed  according  to  their  severity  and  type.  At  least  the
following  should  be explicitly  considered:  neurological,  psychiatric,  infectious,
autoimmune,  neoplastic  and  cardiological.

V. Is  the  study  transparent?
(transparency)

1.  The  clinical  trial  should  have  been  included  in a  public  registry  (e.g.
ClinicalTrials.gov).  This  inclusion  should  have  been  done  prospectively  (i.e.  before  the
inclusion of the  first  participant).
2.  The  clinical  trial  protocol  should  be  publicly  available.  It should  include  the  version
history (i.e.  the  modifications  that  were  made  once  the first  patient  was  included),  in
which reasons  for  the  changes  ought  to  be stated.
3. The  study  should  state  whether  or  not  it  was  sponsored  by  the  pharmaceutical
industry or  any  other  third  party.  Each author  should  declare  their  conflicts  of  interest.

6MWT: six-minute walk test; 9-HPT: nine-hole peg test; BICAMS: brief international cognitive assessment for multiple sclerosis; DMDs:
disease-modifying drugs; EDSS: expanded disability status scale; FLAIR: fluid attenuated inversion recovery; LCLA: low-contrast letter
acuity; MRI: magnetic resonance imaging; MS: multiple sclerosis; NEDA-3: no  evidence of disease activity 3; NEPAD: no evidence of
progression or active disease; PIRA: progression independent of  relapse activity; RAW: relapse-associated worsening; SDMT: symbol digit
modalities test;  T25FW: timed 25-foot walk.

* In relapsing forms.
** In progressive forms.

*** Unless exclusion criterion.
**** Except in non-ambulatory patients.

The Delphi  questionnaire  provided  to  the experts  was
developed  from  16  relevant  publications  identified  through
a  scoping  bibliographic  search.  Although  a systematic  review
was  not  undertaken,  we  consider  that  the  possibility  of  miss-
ing  relevant  articles  is  minimal,  since  the information  was
cross-checked  with  experts.  The  most  relevant  document
was  the  European  Medicines  Agency  (EMA)  ‘‘Guideline  on
clinical  investigation  of medicinal  products  for  the  treat-
ment  of  Multiple  Sclerosis’’,4 first  published  in May  2015.
This  document  makes  a  series  of  proposals  about  how  clini-
cal  trials  on  MS  should  be  carried  out,  with  special  emphasis
on  the  trial  duration,  the selection  of  adequate  primary  out-
comes  and  the need  to  choose  patients  with  appropriate
phenotypes.  However,  it was  written  from  the perspec-
tive  of  the  clinical  trial  designer,  not from  the  physician’s.
Furthermore,  it  has  not  been updated  since  2015,  it uses
out-of-date  terminology  and  it does not  address  relevant
aspects  such  as  the risk  of  biases  and study  relevance,  appli-
cability  and  transparency.  The  inclusion  of  the  RoB2 tool,9

the  CASP  checklist  for  clinical  trials,10 the CONSORT  2010
guidelines11 and  MS-specific  updated  bibliography  allowed
us  to  overcome  these  weaknesses  when  elaborating  the
questionnaire.  The  inclusion  of all these  documents  gives
a  comprehensive  approach  to  the  consensus  recommenda-
tions.  In  addition,  grouping  these  recommendations  into  five
categories  allowed  the correct  assessment  of five  major
questions:  ‘‘Is  the  study  free  of bias?’’;  ‘‘Are  the included

patients  adequate?’’;  ‘‘Are  the  outcome  measures  appro-
priate?’’;  ‘‘Are  the results  relevant?’’;  and, finally,  ‘‘Is  the
study  transparent?’’.

As  a result  of the e-Delphi,  the panel  of  experts  reached
a  consensus  on  what  key aspects  should  be  considered
by  the  readers  when  judging  the  reliability  and  qual-
ity  of  any  clinical  trials  on  DMDs  for  MS. In terms  of  a
study’s  internal  validity,  the  panel  highlighted  the need  to
use  randomization,  quadruple  blinding  and  an active  com-
parator  (whenever  possible),  as  well  as  avoiding  attrition
bias.  Regarding  the selection  of  participants,  the  experts
proposed  a  core  set  of  baseline  characteristics  (sociode-
mographic,  clinical  and  radiological)  that  should  be  well
specified  so  that  the  reader  can determine  whether  the  sub-
jects  included  in  the study  are similar  to  those  in clinical
practice.  Regarding  outcome  measures,  the panel defended
the  use  of  hard  primary  outcomes  (referring  to  either
relapses  or  disability)  and stated  how  to  adequately  assess
accrual  of disability.  Likewise,  it proposed  a core  set  of
non-primary  outcomes  along  with  the  most  adequate  scales
for  their  measurement.  Regarding  clinical  trial  results,  the
panel  considered  that  they  should be fully  reported  and
stratified  according  to  the MS subtype  and  degree  of  activ-
ity.  In addition,  it  advocated  for  the trial  promoter  to  reflect
on  the clinical  relevance  of these results.  Finally,  the  panel
emphasized  the need  for  the  study  to  be  transparent,  includ-
ing  its  prospective  inclusion  in a public  registry.
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It  is  noteworthy  that,  throughout  the e-Delphi,  the  par-
ticipation  rate  was  100%.  The  steering  committee  did not
consider  it necessary  to  hold  a  face-to-face  meeting  due  to
the  high  degree  of  agreement  obtained.  This  high  agreement
highlights  the  adequacy  of  the items  included  in the ques-
tionnaire.  In  addition,  it  must  be  taken  into  account  that  the
aim  of  the  panel was  to  make recommendations  on  critical
aspects  and  that  these do not  constitute  the  definitive  list of
elements  to  be  evaluated  when  critically  reading  a clinical
trial  on  MS.

Conclusion

Choosing  the  appropriate  treatment  for  MS patients  is  a
complex  decision  that  relies  on  deciding  whether  clinical
trials  offer  credible  evidence  about  a drug’s  safety  and  effi-
cacy.  In  our  study,  we propose  specific  recommendations  for
neurologists  to critically  assess  clinical  trials  on  DMDs.  This
guidance  is  based  on  a transparent,  well-known  and  easy-to-
reproduce  methodology  and  its  availability  could  serve  not
only  for  critical  reading,  but  also  to  promote  a  better  design
of  future  clinical  trials  involving  MS  patients.
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