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Have the IHS Guidelines for controlled
trials of acute treatment of migraine
attacks been followed? Laying the
ground for the 4th edition
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Abstract

Background: The International Headache Society (IHS) has published four editions of Guidelines for acute clinical trials in

migraine in the past 28 years. This continuous update process has been driven by the increasing amount of scientific data

in the field of migraine and by the need to continuously improve the quality of trials.

Objectives: To illustrate: i) the results of the analysis on the adherence of published trials to the 3rd edition published in

2012, in order to identify the critical areas that needed to be addressed in the 4th edition and ii) the changes introduced

in this latter edition for improving adherence and methodology robustness.

Methods: We searched and reviewed all controlled trials on acute treatment of migraine published in the period 2012–

2018 and we assessed their adherence to the 3rd edition of the IHS Guidelines using a score system based on the most

important recommendations. Afterwards, we compared the two editions of the Guidelines and assessed the changes

between them.

Results: We included data from 24 controlled clinical trials. Most trials had a randomized double-blind controlled (RDB)

design, while a minority (16.7%) were non-randomized double-blind trials. Less than half (44.6%) of the RDB trials used

the recommended ‘‘pain-free at 2 hours’’ endpoint as the primary efficacy measure. Trial design and evaluation of results

were the areas that diverged the most from the recommendations.

Conclusion: Adherence to IHS guidelines for clinical trials has been suboptimal so far. The new edition has been

adapted and optimized to facilitate uptake and strengthen the quality of evidence.
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Introduction

Since their first appearance in 1991 (1), the Guidelines
for controlled trials of acute treatment of migraine
attacks of the International Headache Society (IHS)
were intended as a tool to improve the quality of clin-
ical research. Their publication grossly corresponded
with the publication of the first controlled studies on
sumatriptan and the Guidelines were instrumental in
providing a large and reliable body of evidence on the
efficacy of triptans. Building on the experience accumu-
lated with triptans, the document underwent revision in
2000 (2). In the subsequent years, the growing interest
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in the migraine field, the new drugs developed and the
exponential growth in clinical research led to a further
update of the Guidelines in 2012 (3). The Food and
Drug Administration (FDA) and the Center for Drug
Evaluation and Research (CDER) referred to these
Guidelines to prepare their own, published in
February 2018 (4).

Evaluating the adherence to the IHS Guidelines is
important because, on one hand, it provides objective
information on the quality of trials and allows selection
of the studies that are suitable (or not) for data com-
parison through meta-analyses, while allowing, on the
other, the identification of problematic areas that may
benefit from further improvement, thus promoting the
development of new strategies for ensuring high-quality
standards in headache treatment. Guidelines need to be
as evidence-based as possible, reliable and applicable.
To this end, it is extremely important to evaluate
a posteriori whether published guidelines have been fol-
lowed. In 2010, Hougaard and Tfelt-Hansen analyzed
the adherence to the 2000 IHS guidelines for migraine
drug trials (5). Their assessment showed that the rec-
ommendations regarding the adoption of randomized,
double-blind and placebo-controlled designs were fol-
lowed in 67% of the clinical studies, but only 31% of
these randomized double-blind (RDB) trials applied the
recommended ‘‘pain-free at 2 hours’’ as their primary
endpoint. This analysis led to underscoring the import-
ance of ‘‘pain-free at 2 hours’’ as a primary endpoint in
the updated IHS guidelines published in 2012.

Since then and until now, several clinical trials for
the acute treatment of migraine attacks have been car-
ried out with different substances and preparations.

The objective of the present paper was to analyze
adherence of the trials on the acute treatment of
migraine published since the appearance of the 3rd edi-
tion of the IHS Guidelines (2012) in order to identify and
evaluate the critical areas that needed to be addressed in
the 4th edition, recently published (12). We are also pre-
senting a comparative analysis of the changes that have
been introduced in the 4th edition to favor adherence to
guidelines and robustness of trial methodology.

Methods

Search methods

In evaluating the adherence to the 3rd edition of the
IHS Guidelines, we searched available databases for the
papers published from 1 January 2012 to 31 August
2018. Pubmed was searched using the term ‘‘acute
migraine attack treatment’’. Clinicaltrials.gov was
searched using the string words ‘‘acute migraine’’ and
with the following criteria: Study type: Interventional
studies; age group: Adult (18–64) and older adult

(65þ). Review articles from Cochrane Central
Register of Controlled Trials (CENTRAL) were used
to search for clinical trials citations using the words
‘‘acute migraine’’.

Eligibility

To evaluate the adherence, studies were required to be
prospective controlled trials of pharmacological inter-
ventions for the acute treatment of episodic migraine
(EM) with or without aura.

Exclusion criteria were:

. Trials on pediatric and adolescent subjects;

. Studies of non-pharmacological interventions;

. Studies focusing solely on pharmacokinetics and/or
pharmacodynamics;

. Studies focusing solely on safety and tolerability;

. Studies reporting only non-clinical outcome
measures;

. Study designed and/or conducted before 2012.

Titles and abstracts of studies identified by the lit-
erature search were screened for eligibility. Papers that
could not be included or excluded with certainty on the
basis of the information contained in the title and/or
the abstract were evaluated in full for screening.

Data extraction and analysis

We collected and analyzed trials focusing exclusively on
the acute treatment of migraine. In order to ensure con-
sistency with the assessment of adherence to the 2nd
edition of the IHS guidelines performed by Hougaard
and Tfelt-Hansen, we adopted the same scoring method
proposed by these authors (5), also applied more
recently by Deen et al. (6) More specifically, we devel-
oped a scoring system based on eight essential recom-
mendations of the 2012 guidelines (Table 1). For each
recommendation taken into consideration, we assigned
one point when it was correctly followed in the trial and
0 points when it was not considered, partially or in full.
The final score therefore ranged from a minimum of 0
to a maximum of 8. The scoring methodology is shown
in Table 1.

Results

Data collection

The search was performed in October 2018. We
retrieved 204 items in Pubmed, 54 in Clinicaltrials.gov
and 28 in CENTRAL. Forty-three papers were
excluded because they were irretrievable. We therefore
revised the remaining 243 titles and abstracts.
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After deleting duplicates and eliminating the papers
that did not satisfy the eligibility criteria or presented
one or more of the exclusion criteria, only 24 out of the
243 selected papers resulted in being eligible for further
evaluation (13–36) (Figure 1, flow diagram).

Evaluation of trials

Most trials had an RDB design, while a minority
(16.7%) were non-randomized double-blind trials.
The mean score of the RBD trials was 4.6 (range
2–7), while the mean score of all 24 trials was 4.1

(range 1–7) (Table 2). Most studies used the IHS diag-
nostic criteria (87.5%) (Table 3). The mean number of
treated subjects per trial was 188.25 (range 15–885).
Nearly half of the trials (45.8%) were carried out in
the US and 25% in Europe. Most studies (75%) were
performed within a neurological setting, while the rest
were carried out in the emergency room, led by general
practitioners.

The recommended ‘‘pain-free at 2 hours’’ endpoint
was considered as the primary efficacy measure in
nearly 45% of RDB trials. ‘‘Headache relief’’ as the
recommended secondary efficacy measure was used
only in 33.3% of the reviewed RDB trials and
‘‘sustained pain-free’’ as the recommended secondary
efficacy measure was used in six trials (25%), while a
modified and less rigorous version of this efficacy meas-
ure (headache relief at 24 h, instead of 48 h) was used in
nine RDB trials.

Compliance with other important sections of the
IHS recommendations was low in several studies. For
example, 13 trials (54%) did not use the placebo control
and the vast majority of trials (22; 92%) failed to apply
the intention-to-treat analysis.

Changes introduced in the 4th edition of the
Guidelines (Table 4)

Selection of patients. No substantial changes were intro-
duced in this section, and both guidelines underscore

Table 1. Scoring system adopted for evaluating acute clinical

trials in migraine.

Selection of patients Yes/No

� Do the diagnostic criteria conform to

those of the IHS Classification?

(þ1/þ0)

Trial design

� Is the trial double blind? (þ1/þ0)

� Is the trial placebo-controlled? (þ1/þ0)

� Were the trial participants randomized at

entry to the trial?

(þ1/þ0)

Evaluation of results

IHS recommended

� Was pain-free at 2 hours used as the

primary measure of efficacy?

(þ1/þ0)

� Is 48-h sustained pain-free (percentage of

patients pain-free within 2 hours with no

use of rescue medication or relapse time

within 48 h) used as a measure of efficacy?

(þ1/þ0)

� Is headache relief (percentage of patients

with a decrease in headache from severe or

moderate to none or mild within 2 hours

before any rescue medication) used as a

measure of efficacy?

(þ1/þ0)

� Is the statistical analysis conducted accord-

ing to the principle of intention-to-treat?

(þ1/þ0)

Others (considered for discussion, but not for

scoring)

� Is time to meaningful relief used as a

secondary measure of efficacy?

� Is speed of action used as an efficacy

measure?

� Is 24-h sustained pain-free (percentage of

patients pain-free within 2 hours with no

use of rescue medication or relapse within

24 h) used as a measure of efficacy?

� Is the percentage of patients taking rescue

medication 2 h (or earlier if the time point

for the primary outcome measure is speci-

fied at a time earlier than 2 hours) used as a

secondary efficacy measure?

286 records identified
through database

searching

243 records screened
for relevance

24 full-text articles
assessed for eligibility

24 studies included in
qualitative synthesis

43 records excluded

219 records excluded
with reasons for

exclusion

Figure 1. Data collection flow diagram.
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the importance of adherence to the diagnostic criteria
of the most updated version of the ICHD (7).

Trial design. The importance of the comparison with pla-
cebo is emphasized in this new edition due to the wide
ranges of placebo responses reported in the various
trials. Block randomization is added to reinforce the
double-blind efficacy and the variables that demon-
strated impact on the primary study outcome should
be stratified. The intention-to treat analysis is manda-
tory when the primary outcome is a variable that meas-
ures a change from baseline to the end of the study or
another given time. As regards the administration time
of the drug under investigation, in general it is advis-
able that it be taken when the migraine head pain has at

Table 3. Compliance of clinical trials published between 2012 and 2018.

Evaluation of results

Ref

Selection

of patients
Primary

outcome

measure

Secondary outcome

measures Other efficacy measures

ICHD

Trial design

Sustained

pain-free

Headache

Time to

meaningful

Speed of

onset of

Rescue

medication

Trial Substance(s) criteria RDZ DB PC ITT Pain-free 2 h 46 h 24 h relief relief action 2 h

1 ADAM-Z � � � � – � � � � – – � (13)

2 Oxygen � � � � � – – – – – � � (14)

3 Ubrogepant � � � � – � � � � – – – (15)

4 AVP-825 vs.

oral sumatriptan

� � � � – – � � � � � – (16)

5 BMS-927711 (rimegepant) – � � � – � � � – – – – (17)

6 DFN-11 – � � � – � – � � – – � (18)

7 DFN-02 � � � � – � – � � – – � (19)

8 Dexketoprofen

vs. ibuprofen

vs. metoclopramide

� – – – – – – – – – – – (20)

9 Ginger � � � � – – – – – – – � (21)

10 Granisetronþ

metoclopramide

– � � – – – – – – – – – (22)

11 Ibuprofenþ lorazepam � � – – – – – – – – – – (23)

12 DFN-11 � � � – – � � � � – – � (24)

13 KNS � � � � – – � � – � – – (25)

14 Valproate vs. sumatriptan � � – – – – – – – – – – (26)

15 STOPAIN � – – – – – – – – – – – (27)

16 Cryotherapy � – – – – � – – – – � – (28)

17 Propofol vs. sumatriptan � � – – – – – – – – – – (29)

18 Propacetamol � � � – – – – – – – – – (30)

19 Dexketoprofen � � � � � � – – � – – – (31)

20 Paracetamol vs. dexketoprofen � � � – – – – – – – – – (32)

21 Frovatriptanþ dexketoprofen � – – – – � – � – – – – (33)

22 Gingerþ sumatriptan � � � – – – – – – – – – (34)

23 Etodolac � � � – – � – � � – – – (35)

24 Diphenhydramine � � � � – – – – – – – – (36)

Table 2. Results of the evaluation for acute treatment clinical

trials in migraine.

Mean score of randomized

double-blind trials

4.6 (range 2–7)

Mean score of all reviewed trials 4.1 (range 1–7)

Percentage of non- randomized

double-blind trials

16.7% (4 of 24)

Percentage of randomized

double-blind trials using the

recommended primary effi-

cacy measure

44.7% (10 of 24)

Percentage of randomized

double-blind trials that were

placebo-controlled

45.8% (11 of 24)
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Table 4. Similarities and differences in the two editions of the guidelines for controlled trials of drugs in migraine.

2012 2018

Selection of patients

Migraine definition ICHD-II ICHD-III

Non-target headaches Permitted if well recognized by the

patients

Confirmed

Frequency of attacks Migraine attacks 1–6/month, other

(including interval headaches <6 days

per month >1 years)

Confirmed

Duration of disease 3 months retrospective or 1-month

prospective recording

Confirmed

Age at onset <50 years Confirmed

Age at entry 18–65 years Confirmed

Gender Both female and male patients Confirmed

Concomitant drug use Not allowed in early phase studies,

permitted if specified in late trials

Confirmed

Trial design

Blinding Recommended Confirmed

Placebo control Recommended No change in the recommendation, but the

comment underscores the importance of

mitigating placebo effect

Parallel-group/crossover Both designs acceptable Parallel-group preferred

Randomization Recommended Crucial, block randomization is useful

Stratification Not recommended in outpatient trials Recommended for variables that demon-

strated impact on the primary study out-

come, e.g. gender stratification

Intention to treat (ITT) Recommended Mandatory when the primary outcome is a

variable that measures a change from

baseline to the end of the study. If the pri-

mary outcome is the rate of change, only

patients who has received a single dose can

be included.

Dose-response curve Should be defined in early-phase trials Confirmed

Route of administration Parenteral route in early trial, oral route in

late trials

Oral route is preferred, alternative route may

be considered

Time of administration Either early in the attack or after an attack

is fully developed

Early intake, or intake when pain is moderate

or severe are all acceptable options as long

as they are pre-specified in the protocol

Number of attacks treated

with the same treatment

One attack Confirmed

Rescue medication Any time after the first primary efficacy

time point

Confirmed

Consistency of response Evaluated over five attacks with two pos-

sible approaches

Evaluated over four attacks with three possi-

ble approaches

Evaluation of results

Attack report diary Use a simple report diary Electronic diary

Primary end-point(s) Percentage of patients pain-free within 2

hours

Two recommended: Percentage of patients

pain-free within 2 hours and the most

bothersome migraine associated symptom

as co-primary endpoint

Secondary endpoints Relapse

Sustained pain freedom

Confirmed

Confirmed (preferred to relapse)

(continued)
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least a moderate intensity, but also early intake or
intake when the attack has fully developed are accept-
able as timings for testing drug efficacy provided that
they are prospectively indicated in the protocol. The
assessment of consistency of response should be evalu-
ated over four attacks, ideally after an initial 1-month
double-blind phase, where the patients treat the first
attack with either the active drug or placebo, followed
by a 1- or a 2-month open-label phase, where the
patient treats �3 attacks with the active drug. Three
possible approaches for this latter period are proposed
in the 4th edition. As regards the route of administra-
tion, the 4th edition suggests the oral formulation
whenever possible, but considers other possible routes
in specific circumstances.

Evaluation of results. This section has provided greater
clarity and incisiveness as regards the primary and sec-
ondary endpoints that clinical trials should use. Pain-
free at 2 hours is still recommended as the primary
measure of efficacy, but the new Guidelines recommend
using the most bothersome symptom as a co-primary
endpoint. This symptom must be defined prospectively,
prior to randomization. The other migraine-associated
symptoms should be captured as secondary
endpoints. Sustained pain freedom is preferred to
relapse rate as it is considered more scientifically

robust because it integrates initial response, use of
rescue medication and recurrence. Sustained relief is
no longer recommended.

The intensity of headache should be measured with
the ordinal four-point scale at different timepoints. The
Visual Analogue Scale or an 11-point numerical rating
scale may also be used as an alternative or in associ-
ation. Headache relief is maintained as a secondary
endpoint, in analogy to the time to meaningful relief
and time to pain freedom, which can now be more
easily and reliably captured with electronic diaries.
Time to pain freedom is defined as a more exact and
less subjective measure than time to meaningful relief.
Important new evaluation instruments of disability are
introduced in the Global Impact section. These are the
Functional Impairment Scale (FIS) and the Migraine
Physical Function Impact Diary (MPFID).

A new endpoint is represented by the time between
onset of headache and intake of study drug, which is
important in trials investigating the efficacy of early
treatment. Another new endpoint is the blinding assess-
ment, which can be evaluated using questionnaires for
the evaluation of correct and incorrect guesses.

Statistics. In the 4th edition, the hierarchy of endpoints
assumes a fundamental role. Furthermore, different
statistical methodologies are suggested depending on

Table 4. Continued.

2012 2018

Total migraine freedom

Intensity of headache

Headache relief

Time to meaningful relief

Time to pain freedom

Duration of attacks not recommended

Rescue medication

Global evaluation

Global impact

Migraine associated symptoms

Adverse events

Confirmed

Confirmed (VAS and NRS also recommended)

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed (24hMSQoL and MSEP are

recommended)

Confirmed

Confirmed

New endpoints added:

Time between onset of headache and intake of

treatment

Treatment preference

Blinding assessment

Treatment of relapse

Statistics

Sample size calculations Use primary efficacy measure Adopt the hierarchy of endpoints one would

need to consider the appropriateness of an

adjustment for multiple comparisons if

there is more than one primary endpoint

Confidence intervals Recommended No changes
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the study approach, along with indications for calculat-
ing the appropriate sample size.

Discussion

In this paper, we reviewed the adherence to the 3rd
edition of Guidelines for controlled trials of drugs for
the acute treatment of migraine, carrying out a com-
parison with the current guidelines (4th edition, pub-
lished in 2019) in order to make the reader aware of the
changes introduced and familiar with the rationale
behind them.

Adherence to Guidelines

When we assessed the different sections of the
Guidelines, we observed a satisfactory level of adher-
ence as regards patient selection. We observed, how-
ever, that the number of studies that followed
the trial design recommendations, namely the placebo
control, was less than 50%. The same was true when
we assessed the section on the evaluation of results.
We found that only 45% of the RDB trials used the
recommended primary efficacy measure. In addition,
we observed quite a wide variability in the secondary/
other efficacy measures adopted in the different trials.
These findings may find an explanation in the fact that,
in the period under consideration (2012–2018), the
number of new molecules for the acute treatment of
migraine was quite limited (see Table 3). Thus, a con-
siderable number of trials focused on substances whose
efficacy had already been proven in pivotal studies,
which may have prompted the opportunity to focus
on different endpoints to prove additional benefits or
indications for the intervention. For instance, 14 trials
focused on new delivery methods or doses of known
anti-migraine drugs. In this frame, it is understandable
why more than 50% of the trials were not placebo
controlled, but rather used a comparative design. It is
also worth noting that the number of controlled trials
published in the 2012–2018 period was much lower
than in the previous analysis (2002–2008) (5), when
145 trials were eligible for review. Indeed, a recent
review of studies on the acute treatment of headache
showed that the number of publications decreased after
2010 (8). In the post-triptan era, there has been a pro-
gressive increase in clinical trials on preventive treat-
ment in contrast to trials for the acute treatment of
migraine attacks.

The current analysis of adherence to the 3rd edition
of IHS Guidelines for the acute treatment of migraine
shows that there has not been a substantial improve-
ment in the compliance with the IHS Guidelines over
the years, as we detected a reduction in the percentage
of trials using a placebo-controlled design together with

a slight increase in the percentage of trials that
adopted the recommended primary outcome measure.
This last observation is somewhat surprising consider-
ing that a recent review on the compliance with
the primary endpoints for the acute treatment of head-
ache recommended by subsequent editions of the
IHS Guidelines over the period 1991–2013 showed
that the adherence to the 2-hour headache-free end-
point progressively increased over time: 36.4% in
1991, 39.6% in 2000–2002, 83.3% in 2013 (8). It must
be, however, noted that the figures reported in the
above review also include studies targeting other pri-
mary headaches besides migraine; furthermore, head-
ache freedom was assessed at timings different from
2 hours, which makes the findings difficult to compare
with our analysis.

Altogether, these considerations represent a strong
motivation for the 4th edition of the Guidelines. These
were developed using a new, interactive methodology
that involved all the relevant stakeholders, from the
wider IHS membership to representatives of the
pharmaceutical industry, also including patients’ repre-
sentatives and representative of regulatory bodies (12).
This adapted and more inclusive methodology will
hopefully ensure a more strict and capillary adoption
of the recommendations, thus ultimately reinforcing
the scientific strength of the trials dealing with antimi-
graine drugs.

Changes between editions

The most important updates were applied to the
sections dealing with trial design and evaluation of
results, the areas where we observed a low compliance
regarding the previous edition. Indeed, we found
that most clinical trials on the acute treatment
of migraine used the IHS diagnostic criteria (87.5%),
but the general recommendations regarding random-
ization, double-blind and placebo-control, or the
primary outcome measure were followed in less than
50% of trials. Of note, several trials incorrectly
used ‘‘headache relief’’ as the primary endpoint. The
recommended secondary efficacy variables were used
in a quite erratic way, with ‘‘sustained pain-free’’
adopted in six trials (25%), while a modified and less
rigorous version of this efficacy measure (headache
relief at 24 h instead of 48 h) was used in nine RDB
trials.

Investigators should be aware of the importance of
following these updated guidelines for ensuring high-
quality research in headache. If not, the results of
their trials might not be comparable, or reproducible,
thus increasing the risk that new substances that may
have a role in the acute treatment of migraine fail
to be approved by regulatory authorities due to
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methodological weakness. Diagnosis of migraine
should be unambiguously based on the ICHD-III cri-
teria. General design recommendations, such as ran-
domization, double-blind and placebo-controlled
features, should be mandatory. Block randomization
is recommended, and stratification is important for
variables that have demonstrated an impact on the
primary study outcome. RCTs in acute migraine
should follow the principle of intention-to-treat when
the primary outcome is a variable that measures a
change from baseline to the end of the study. For eval-
uating consistency of response a new approach is pro-
posed, treating a greater number of attacks with the
active drug.

Concerning the evaluation of results, the primary
endpoint ‘‘pain-free at 2 hours’’ continues to be crucial,
but the 4th edition of the Guidelines suggests the use of
co-primary endpoint. For many patients, accompany-
ing symptoms may be as disabling or, in some cases,
more disabling than pain (10). Thus, it seems important
to introduce a new concept that better reflects this
reality.

Similarly, of the decision to drop ‘‘headache relief’’
as a primary endpoint is motivated by the fact that it
does not reflect what patients actually consider import-
ant, and it is associated with a higher placebo response
rate than pain freedom at 2 hours (9). Concerning the
secondary endpoints, some are still recommended, such
as ‘‘sustained pain freedom’’, ‘‘time to pain freedom’’,
‘‘rescue medication at 2 hours’’, ‘‘global evaluation of
medication’’ and ‘‘global impact measures’’; others,
such as ‘‘sustained relief’’, were dropped and others,
like ‘‘time to pain freedom’’ were modified to reduce
subjectivity. Functional disability scales as well as
global evaluation of medication are currently recom-
mended. In addition, non-clinical endpoints (patient-
related outcome measures, or PROMs) are receiving
growing attention and they must be taken into account
for future interventions (11).

The analysis and comparison performed in this study
have some limitations. First, the scoring system is based
on a very simplified version of the 3rd edition guide-
lines. This system has been adopted because it is easy to
use, intuitive, and it ensures consistency across ana-
lyses. However, it does not allow an in-depth individual
comparison among the reasons for lack of adherence.

Second, fewer studies have been evaluated as the quan-
tity of clinical trials on the acute treatment of migraine
has decreased and fewer studies have been evaluated.
This is a direct reflection of the focus of interest, invest-
ment and clinical development in migraine in the years
analyzed, which were characterized by a more marked
interest in developing and testing preventive substances.

Adherence to guidelines is mandatory to ensure the
highest possible quality of trials in terms of efficacy
and safety evaluation and to provide comparable
data for meta-analyses. The IHS Clinical Trials
Subcommittee has striven hard to optimize the latest
edition of the Guidelines for clinical trials on the acute
treatment of migraine and recommends their adoption
in future RCTs (12). Updating these guidelines has
indeed been a complex process that has taken into
consideration the expertise of the Working Group
members, the point of view of relevant stakeholders
and the data published in the literature. The present
analysis was conducted to address the last point, in
order to inform the extensors of the Guidelines on the
critical issues of the previous guidelines. We believe
that the publication of the results of this analysis,
together with the reiteration of the importance of fol-
lowing the Guidelines, will facilitate their adoption and
implementation. It is expected that, from now on, only
trials that satisfy these recommendations will be
accepted for publication in top-level scientific jour-
nals as pivotal studies. This is important for ensuring
excellence in measuring efficacy, safety, and tolerabil-
ity of treatments, and ultimately for benefitting our
patients.

Conclusions

Although the quality of clinical trials in migraine is
generally high and has led to substantial advances in
the pharmacological treatment of the disease, adher-
ence to the Guidelines is not yet satisfactory. Thus,
there is still a need and room for improvement and
we expect that the new updated and improved edition
of IHS Guidelines for controlled trials of acute treatment
of migraine attacks in adults will provide the appropri-
ate framework for researchers to achieve the highest
possible quality of research and provide the best treat-
ment options for our patients.

Article highlights

. Adherence to previous Guidelines has been suboptimal.

. The 4th edition of the Guidelines has introduced important updates in trial design and evaluation of results.

. These changes coincide with the sections that were least adhered to in the previous edition of the Guidelines.

Alpuente et al. 785



Author contributions

AA, CT and PP-R have made substantial contributions to the

conception and design of the paper. AA has done the analysis
and first draft of the paper.

PP-R, CT, CD, SDS have critically revised and finally
approved the version to be published.

Declaration of conflicting interests

The authors declared the following potential conflicts of inter-
est with respect to the research, authorship, and/or publica-
tion of this article: AA has no potential conflicts of interest

with respect to the research, authorship, and/or publication of
this article.
In the last 3 years, HCD received honoraria for participa-

tion in clinical trials, contribution to advisory boards or oral
presentations from: Allergan, Amgen, Electrocore, Ipsen
Pharma, Lilly, Novartis, Teva and Weber & Weber.

Financial support for research projects was provided by
Allergan, Electrocore, and Pfizer. Headache research at the
Department of Neurology in Essen is supported by the
German Research Council (DFG), the German Ministry of

Education and Research (BMBF) and the European Union.
H.C. Diener has no ownership interest and does not own
stocks of any pharmaceutical company. HCD serves on the

editorial boards of Cephalalgia and Lancet Neurology. HCD
chairs the Clinical Guidelines Committee of the German
Society of Neurology and is a member of the Clinical Trials

Committee of the IHS.
In the last 3 years, CT has received honoraria for partici-

pation in clinical trials, contribution to advisory boards or

scientific presentations from Allergan, Electrocore, Eli-Lilly,
Novartis, Teva and Medscape. CT has received independent
support from the Italian Ministry of Health, Italian Ministry
of Research and European Community. CT has no ownership

interest and does not own stocks of any pharmaceutical com-
pany. CT serves as Chief Section Editor of Frontiers in
Neurology – Section Headache Medicine and Facial Pain

and on the editorial board of Journal of Headache and Pain.
CT has been chairman of the Clinical Trials Committee of
the IHS.

In the last 3 years, SDS has received honoraria for consult-
ancy or participation to advisory panels from Alder
Biopharmaceuticals; Allergan, Inc.; Amgen; Avanir
Pharmaceuticals, Inc.; Curelator, Inc.; Dr. Reddy’s

Laboratories; eNeura Inc.; electroCore Medical, LLC; Lilly
USA, LLC; Medscape, LLC.; NINDS; Supernus
Pharmaceuticals, Inc.; Teva Pharmaceuticals; Theranica;

and Trigemina, Inc.
In the last 3 years, PP-R received honoraria for participa-

tion in clinical trials, contribution to advisory boards or oral

presentations from: Allergan, Almirall, Amgen, Chiesi,
Electrocore, Eli Lilly, Medscape, Novartis, Teva. Financial
support for research projects was provided by Allergan.

Headache research is supported by la Caixa Foundation,
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