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Abstract

Aim: Despite its frequency in tertiary headache centers, the International Classification of Headache Disorders, 3rd edi-
tion (ICHD-3) does not include refractory migraine. Multiple definitions have been proposed with a recent 2020 proposal
for both refractory migraine and resistant migraine by the European Headache Federation (EHF). The aim is to reach an
international consensus on the definition of refractory migraine.

Methods: This study is a Delphi consensus carried out by a group of international experts in headache medicine.
Following a focus group, a panel of 20 experts and one facilitator reviewed the EHF proposed criteria to build upon
their definitions. The Delphi consensus was conducted across five rounds. Questions with >70% consensus were deemed
to have strong agreement, 60—70% consensus was deemed minor agreement, and <60% deemed no agreement. A final
meeting was held to discuss any concerns and specific wording.

Results: The Delphi consensus led to the development of four key categories: refractory migraine, probable refractory
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migraine, resistant migraine, and treatment-responsive migraine. Similar to the EHF 2020 definitions, refractory migraine
requires treatment failure of all evidence-based classes, and resistant migraine requires failure of at least three classes.
Probable refractory migraine criteria were designed to account for situations where treatment access barriers may pre-
vent trials of certain medication classes (e.g. pediatrics, low to middle-income countries, lack of insurance coverage).
Finally, treatment-responsive migraine criteria were developed to allow for standardization in research studies comparing
refractory or resistant migraine to migraine that is treatment-responsive.

Conclusions: These four categories may aid in enrollment for studies on pathophysiology, biomarkers, and new treat-
ment targets. Clinically, the criteria for refractory and resistant migraine will help with clinical decision-making by reinfor-
cing the need to try evidence-based treatments and by providing guidance regarding when to try more aggressive
treatment approaches. These criteria may also increase attention to this population's disease burden to help advocate
for them as a specific migraine subgroup. Field testing in diverse clinical settings will be needed, but it is recommended

that ICHD-3 considers inclusion of these four categories in their appendix.
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Introduction

Migraine is a significant cause of disability worldwide,
affecting 1.16 billion individuals (1). It predominantly
affects younger populations and is a leading cause of dis-
ability among women under 50 years (2). While appropriate
treatment can reduce the burden of migraine, not all pre-
ventive treatments are effective for everyone. There are
individuals who do not experience improvement with
most or any preventive treatments and are often seen in spe-
cialized headache centers caring for patients with high
migraine burden and significant management gaps (3).
Most preventive treatments for migraine were initially
developed for other medical conditions. The advent of treat-
ments targeting the calcitonin gene-related peptide (CGRP)
pathway marked a shift to migraine-specific prevention (4).
CGRP-pathway inhibitors have high efficacy and tolerabil-
ity, even for many who did not experience improvement
from traditional, non-specific treatments (5-7). These
medications have revolutionized migraine prevention,
prompting a re-evaluation of refractoriness. Before migraine-
specific treatments, several definitions of “refractory
migraine”, “intractable migraine”, or “refractory chronic
migraine” were proposed (8—10). In 2020, the European
Headache Federation (EHF) consensus defined two distinct
clinical entities: “resistant” and “refractory migraine”. They
defined resistant migraine as requiring the failure of at least
three preventive medication classes, while refractory
migraine requires failure of all classes (11) (Tables 1 and 2).
Refractory migraine is common in tertiary care, where
46% of headache clinics report managing individuals in
this category (3). It accounts for 5-10% of patients in
these clinics (12). The care for these patients incurs high
annual costs and healthcare utilization due to ineffective
treatment trials (13). Although precise epidemiological
data are lacking, its significant presence in headache
clinics underscores the urgent need for focused research.

The EHF consensus emphasized distinguishing resistant
from refractory migraine. Individuals with resistant
migraine might still benefit from highly effective, migraine-
specific preventive treatments, while those with refractory
migraine likely have a mechanism not modifiable by cur-
rently available treatments (14). For the EHF consensus cri-
teria for refractory migraine and resistant migraine, see
Tables 1 and 2.

Migraine has clear diagnostic criteria defined by the
International Classification of Headache Disorders, 3rd
edition (ICHD-3) (15). Chronic migraine is based on head-
ache frequency; resistant and refractory migraine are
defined by treatment responsiveness. Inclusion of defini-
tions for medication responsiveness in the ICHD-3 appen-
dix may help identify patients who may benefit most from
specialist consultation, aid in selecting patients for
advanced therapies, highlight disease burden, and facilitate
clinical studies (16).

Given the importance of defining, understanding and
managing resistant and refractory migraine, there is a neces-
sity for diagnostic criteria that differentiate these subgroups.
The Delphi consensus methodology was chosen due to the
lack of biomarkers to guide diagnosis. The present study
aims to reach an international expert consensus on diagnos-
tic criteria for refractory migraine and resistant migraine
starting from the EHF consensus definition.

Methods

Criteria for the definitions were developed using the Delphi
method (17). An initial focus group led to the formation of
an international expert consensus group. No study funding
was received. This study is not registered.

Focus group

An initial focus group (JR, MKS, FK, ML, MM, HO and
LR) was formed by volunteers following discussion on



Robblee et al.

Table |I. European headache federation refractory migraine
definition 2020 (I I).

A. Established diagnosis of Migraine without aura and/or
Migraine with aura or Chronic migraine according to
ICHD-III criteria

B. Debilitating headache for at least eight days per month for at
least six months

C. Failure or contraindication to all classes* with established
evidence for migraine prevention, given at an appropriate
dose for an appropriate duration

*Antidepressants (amitriptyline, venlafaxine), antiepileptic (topiramate,
valproate), beta blocker (atenolol, metoprolol, propranolol, timolol),
calcium channel blocker (flunarizine, cinnarizine), drug acting on the CGRP
pathway (monoclonal antibodies, gepants), angiotensin pathway blockers
(lisinopril, candesartan), onabotulinumtoxinA (chronic migraine only) and
other pharmacologic preventive treatments with established efficacy in
migraine (e.g. newly developed drugs).

CGRP = calcitonin gene-related peptide.

Table 2. European headache federation resistant migraine
definition 2020 (I1).

A. Established diagnosis of Migraine without aura and/or
Migraine with aura or Chronic migraine according to
ICHD-III criteria

B. Debilitating headache for at least eight days per month for at
least three months

C. Failure or contraindication to three drug classes* with
established evidence for migraine prevention, given at an
appropriate dose for an appropriate duration.

*Antidepressants (amitriptyline, venlafaxine), antiepileptic (topiramate,
valproate), beta blocker (atenolol, metoprolol, propranolol, timolol),
calcium channel blocker (flunarizine, cinnarizine), drug acting on the CGRP
pathway (monoclonal antibodies, gepants), angiotensin pathway blockers
(lisinopril, candesartan), onabotulinumtoxinA (chronic migraine only) and
other pharmacologic preventive treatments with established efficacy in
migraine (e.g. newly developed drugs).

CGRP = calcitonin gene-related peptide.

refractory migraine definition at a special interest group
meeting during an American Headache Society (AHS) con-
ference in June 2022. Initial plans were discussed via email,
followed by an in-person meeting in November 2022. The
goal was to review prior criteria, determine the best method-
ology, and develop a working definition using the EHF cri-
teria as a starting point (11). The EHF definitions for
refractory and resistant migraine were provided to the
group before starting the Delphi consensus process.

International expert consensus group

An international expert consensus group was formed with
21 panelists and one facilitator (JR). The group included
members from multiple continents, academic and private
practices, industry, primary care, pediatric headache and

low-income countries. Members from AHS, International
Headache Society (IHS) and EHF were included. The
group also included a physician trained as a pharmacist, a
nurse practitioner and a headache psychologist. Panelist
members were invited by the facilitator (JR) via email.

Delphi methodology

The Delphi technique was used to reach consensus due to
limited literature guiding the development of diagnostic cri-
teria for refractory migraine. Twelve open-ended questions
were formulated and pre-tested by the facilitator for survey
length before being sent to panelists. Survey Monkey was
used for distribution. The pre-test of round 1 took
12 minutes to complete. Invitations were sent via email,
no reimbursement was provided for participation, and
responses were kept anonymous. Round 1 was sent in
December 2023. The facilitator formed anonymized
reports summarizing responses and agreement levels after
each round. A round was considered complete once more
than 50% of panelists responded. There were five rounds,
with the final round sent in June 2024. Questions for subse-
quent rounds were based on results from the prior rounds.
Later rounds included agreement of draft diagnostic criteria.
The threshold to define consensus varies widely in the lit-
erature ranging from 50% to 97% (18-21). The consensus
threshold for this study was defined as strong agreement
for 70% or greater consensus, minor agreement for 60—
70% consensus, and no agreement for less than 60%.
Rounds continued until a 60% agreement was achieved,
which was deemed realistic given the large group and
diverse opinions. Once a consensus was reached, it was
used to finalize decisions unless further details or clarifica-
tion were needed due to conflicts with responses from other
questions or additional information requirements. Using the
finalized responses, draft criteria were prepared.

Rounds -5

Round 1 comprised 13 open-ended questions exploring
definitions, goals, barriers to care, handling of new medica-
tions, disease duration, headache frequency, disability, pre-
ventive versus acute treatment, and medication overuse.
Round 2 had 48 questions, including multiple choice,
ranking, select any/all, and free text. Round 3 had 13 ques-
tions, with four questions scoring the current criteria drafts
out of 10. Round 4 had 15 multiple choice and one free text
question. Round 5 had eight questions with a pair of ques-
tions (Likert scale on criteria and free text response) for
each criterion. Thematic analysis of free text responses
and level of agreement were used to formulate the
summary statement for panelists and develop questions
for subsequent rounds. The full list of questions is provided
in the supplementary material (Doc. S1).
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Table 3. Criteria to define refractory migraine

A Established diagnosis of |.1 Migraine without aura and/or 1.2 migraine with aura and/or 1.3 chronic migraine according to ICHD-3
B. Headache requiring two of:

I. Leads to considerable impairment in personal, educational, and/or occupational areas of functioning®

2. Concomitant continuous or near continuous headache between migraine attacks.

3. Eight or more monthly migraine days

C. Lack >50% reduction in monthly migraine days and/or intolerable side effects and/or absolute contraindication to at least one
evidence-based medications from each of the below classes of which more than four must be due to a true lack of response:™*
. CGRP-pathway inhibitors®

. OnabotulinumtoxinA®

. Antidepressant

. Beta blocker

. Angiotensin pathway blocker

. Calcium channel blocker

. Anti-seizure medication

. NMDA receptor antagonist

. Newly approved evidence-based medication not currently listed

D. Not better accounted for by another ICHD-3 diagnosis®

Comments:

(2) In the research setting, disability can be defined using a patient reported outcome (PRO) such as Migraine Disability
Assessment (MIDAS) rated as severe or very severe

(b) Criterion C. refers to the following medications including dose and duration of trial to qualify as ineffective:

|. CGRP-pathway inhibitors trial:

— atogepant 60 mg po daily for three months

— eptinezumab 100/300 mg IV every three months for three rounds

— erenumab 70/140 mg SC monthly for three months

— fremanezumab 225 mg SC monthly or 675 mg SC every three months over three months

— galcanezumab 240 mg loading dose with 120 mg SC monthly for three months

— rimegepant 75 mg ODT every other day for three months

2. OnabotulinumtoxinA 155 U to 195 U every |2 weeks for two or three sessions according to the PRE-EMPT study protocol (22)
3. Antidepressants:

— Amitriptyline 10 mg to 100 mg per day for three months

— Venlafaxine 37.5 mg to 300 mg per day for three months

4. Beta blockers:

— Atenolol 50 mg to 200 mg per day for three months

— Metoprolol 25 mg to 200 mg ER per day for three months

— Nadolol 20 mg to 160 mg per day for three months

— Propranolol 40 mg to 240 mg per day for three months

— Timolol 10 mg to 60 mg per day for three months

5. Angiotensin pathway blocker

— Candesartan 8 mg to 32 mg per day for three months

— Lisinopril 5 mg to 40 mg per day for three months

6. Calcium channel blocker

— Cinnarizine 75 mg to 150 mg per day for three months

— Flunarizine 5 mg to 10 mg per day for three months

— Verapamil 120 mg to 360 mg per day for three months

7. Anti-seizure medication

— Topiramate 50 mg to 200 mg per day for three months

— Divalproex/valproate 400 mg to 2000 mg per day for three months

8. NMDA receptor antagonist

— Memantine 20 mg per day for three months

(c) Four or more categories must be a true lack of response at correct dose and duration otherwise code as probable

(d) Trial of each of a CGRP-pathway inhibitors and of onabotulinumtoxinA for true lack of efficacy is mandatory otherwise code as
probable

(e) Refractory migraine and medication overuse headache can be coded together. Resistant migraine can evolve into refractory
migraine

CGRP = calcitonin gene-related peptide; ICHD = International Classification of Headache Disorders; IV = intravenous;

SC = subcutaneous; ODT = orally disintegrating tablet

wWoOoONGOTULThAhWDN —
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Table 4. Criteria to define resistant migraine

A Established diagnosis of I.1 Migraine without aura and/or 1.2 migraine with aura and/or 1.3 chronic migraine according to ICHD-34

B. Headache requiring two of:
I. Leads to considerable impairment in personal, educational and/or occupational areas of functioning®
2. Concomitant continuous or near continuous headache between migraine attacks.
3. Eight or more monthly migraine days

C. >50% reduction in monthly migraine days and/or intolerable side effects and/or absolute contraindication to three or more but not

all classes of at least one evidence-based medications from each of the below classes:>*
|. CGRP-pathway inhibitors
2. OnabotulinumtoxinA
3. Antidepressant
4. Beta blocker
5. Angiotensin pathway blocker
6. Calcium channel blocker
7. Anti-seizure medication
8. NMDA receptor antagonist
9. Newly approved evidence-based medication not currently listed
D. Not better accounted for by another ICHD-3 diagnosis®
Comments:
(2) In the research setting, disability can be defined using a patient reported outcome (PRO) such as Migraine Disability
Assessment (MIDAS) rated as severe or very severe.
(b) Criterion C. refers to the following medications including dose and duration of trial to qualify as ineffective:
|. CGRP-pathway inhibitors trial:
— atogepant 60 mg po daily for three months
— eptinezumab 100/300 mg IV every three months for three rounds
— erenumab 70/140 mg SC monthly for three months
— fremanezumab 225 mg SC monthly or 675 mg SC every three months over three months
— galcanezumab 240 mg loading dose with 120 mg SC monthly for three months
— rimegepant 75 mg ODT every other day for three months

2. OnabotulinumtoxinA 155 U to 195 U every |12 weeks for two or three sessions according to the PRE-EMPT study protocol

(22)

3. Antidepressants:

— Amitriptyline 10 mg to 100 mg per day for three months

— Venlafaxine 37.5 mg to 300 mg per day for three months

4. Beta blockers:

— Atenolol 50 mg to 200 mg per day for three months

— Metoprolol 25 mg to 200 mg ER per day for three months

— Nadolol 20 mg to 160 mg per day for three months

— Propranolol 40 mg to 240 mg per day for three months

— Timolol 10 mg to 60 mg per day for three months

5. Angiotensin pathway blocker

— Candesartan 8 mg to 32 mg per day for three months

— Lisinopril 5 mg to 40 mg per day for three months

6. Calcium channel blocker

— Cinnarizine 75 mg to 150 mg per day for three months

— Flunarizine 5 mg to 10 mg per day for three months

— Verapamil 120 mg to 360 mg per day for three months

7. Anti-seizure medication

— Topiramate 50 mg to 200 mg per day for three months

— Divalproex/valproate 400 mg to 2000 mg per day for three months

8. NMDA receptor antagonist

— Memantine 20 mg per day for three months

(c) One or more categories must be a true lack of response at correct dose and duration otherwise code as probable
(d) Resistant migraine and medication overuse headache can be coded together. Resistant migraine can evolve into refractory
migraine

CGRP = calcitonin gene-related peptide; ER = extended release; ICHD = International Classification of Headache Disorders; IV = intravenous;
NMDA = N-methyl-p-aspartate; SC = subcutaneous; ODT = orally disintegrating tablet.
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Table 5. Criteria to define probable refractory migraine

A. Headache fulfilling Refractory Migraine criteria A, B and D
B. One of the following:

I. Criterion C from Refractory Migraine is impossible to assess due to lack of access®
2. Meets criterion C but <4 categories are due to a true lack of response at correct dose and duration

C. Not better accounted for by another ICHD-3 diagnosis®
Comments:

(2) For example, a pediatric patient and/or a patient in an underserved country with no or limited access to many of the categories

like CGRP-pathway inhibitors

(2) Probable refractory migraine and medication overuse headache can be coded together. Resistant migraine can evolve into
refractory migraine or be coded together with probable refractory migraine

CGRP = calcitonin gene-related peptide; ICHD = International Classification of Headache Disorders.

Final criteria development

After round 5, a group meeting was held to consider criteria
wording and manuscript drafting.

Statistical analysis

Thematic analysis with a count of each occurrence was used
for free text responses. Multiple choice questions were ana-
lyzed using percentages.

Results

Panelists

Twenty-one panelists were invited but only 20 participated.
The group included 16 adult headache neurologists, one
pediatric headache neurologist, one adult and pediatric
headache neurologist, one nurse practitioner, one primary
care physician and one pain psychologist. One of the head-
ache neurologists has pharmacy experience and another
works in industry. Countries represented were the USA
(13), Australia (2), Italy (2), Honduras (1), South Korea
(1) and Brazil (1).

Rounds 1-5

Eighteen of the twenty panelists (90.0%) responded to
round 1, 15/20 (75.0%) to round 2, 16/20 (80.0%) to
round 3, 15/20 panelists (75.0%) to round 4 and 13/20
(65.0%) to round 5. The full results are provided in the
supplementary material (Doc. S2).

Final diagnostic criteria

The finalized criteria include four categories: refractory
migraine, resistant migraine, probable refractory migraine
and treatment-responsive migraine. They have been format-
ted and outlined in the style of ICHD-3.

Refractory migraine

The definition for refractory is based on an ICHD-3 diagno-
sis of migraine. Criterion A allows for episodic or chronic
migraine, although criterion B does limit diagnosis to

those with a high monthly migraine or headache day fre-
quency. Criterion B has three subcriteria of which 2 are
required: disability, constant background headache, and/or
at least eight monthly migraine days. To standardize for
research purposes a comment is added that a patient
reported outcome (PRO) such as the Migraine Disability
Assessment (MIDAS) with a score of severe to very
severe should be used to define disability.

Criterion C requires failure of all medication classes
where failure is less than 50% improvement in monthly
migraine days, intolerable side effects, or absolute contrain-
dications. Relative contraindications do not count. Eight
medication classes were identified: CGRP-pathway inhibi-
tors, onabotulinumtoxinA, antidepressants, beta blockers,
angiotensin pathway blockers, calcium channel blockers,
anti-seizure medications, NMDA receptor antagonist, and
an other category. There is an additional comment that
more than four medication class failures must be due to
a true lack of response at correct dose and duration
otherwise the diagnosis should be coded as probable
refractory migraine. At least a CGRP-pathway inhibitor
and onabotulinumtoxinA must have a true trial for inef-
fectiveness; otherwise, the diagnosis should be coded as
probable refractory migraine. This criterion also lists all
possible medications for each class with the recom-
mended dose range and duration of trial length.

Criterion D is the standard caveat of “Not better accounted
for by another ICHD-3 diagnosis”. In refractory migraine, this
caveat is important because refractoriness to treatment could
be due to an underlying secondary headache that has not
been identified or treated. There is an added comment that
medication overuse headache can be comorbid to refractory
migraine. Resistant migraine can evolve into refractory
migraine but cannot be diagnosed simultaneously.

Detailed criteria are provided in Table 3.

Resistant migraine

While more controversial than refractory migraine, minor
consensus was reached to keep resistant migraine as a diag-
nostic category at round 3. Resistant migraine continued to
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Table 6. Criteria to define treatment-responsive migraine

A. Established diagnosis of I.1 Migraine without aura and/or |.2 migraine with aura according to ICHD-3

B. All of:

|. Does not lead to considerable impairment in personal, educational and/or occupational areas of functioning®
2. Absence of a concomitant continuous or near continuous headache between migraine attacks

3. Eight or less monthly migraine days

C. >50% response in monthly migraine days to one or more of the following categories with sustained response for more than three

months®®

. CGRP-pathway inhibitors

. OnabotulinumtoxinA

. Antidepressant

. Beta blocker

. Angiotensin pathway blocker
. Calcium channel blocker

. Anti-seizure medication

. NMDA receptor antagonist

. Other

D. Not better accounted for by another ICHD-3 diagnosis®
Comments:

wWoOoONOTULThAWDN —

(2) In the research setting, disability can be defined using a patient reported outcome (PRO) such as Migraine Disability

Assessment (MIDAS) rated as less than severe.

(b) If loss of response with no better explanation, may revert to a diagnosis of refractory migraine or resistant migraine

(c) Criterion C. refers to the following preventive medications:

|. CGRP-pathway inhibitors trial: atogepant, eptinezumab, erenumab, fremanezumab, galcanezumab, rimegepant

2. OnabotulinumtoxinA
3. Antidepressants: amitriptyline, venlafaxine

4. Beta blockers: atenolol, metoprolol, nadolol, propranolol, timolol

5. Angiotensin pathway blocker: candesartan, lisinopril

6. Calcium channel blocker: cinnarizine, flunarizine, verapamil
7. Anti-seizure medication: topiramate, divalproex/valproate
8. NMDA receptor antagonist: memantine

(d) Treatment-responsive migraine cannot be coded with resistant migraine, refractory migraine, or probable refractory migraine

CGRP = calcitonin gene-related peptide; ICHD = International Classification of Headache Disorders; NMDA = N-methyl-D-aspartate.

be considered as a diagnostic category because minor con-
sensus (i.e. at least 60% agreement) was not reached in
favor of keeping or removing it in rounds 1 and
2. Keeping both refractory and resistant migraine as distinct
diagnostic categories is in alignment with the EHF
definition.

Similar to refractory migraine, resistant migraine requires
a diagnosis of episodic or chronic migraine for criterion A;
two or three of disability, daily headache, or at least eight
monthly migraine days for criterion B; and “Not better
accounted for by another ICHD-3 diagnosis” for criterion
D. The major difference between these two definitions is cri-
terion C, which requires medication failure for at least three
medication classes (but not all medication classes). The def-
inition of failure and the medication class list is the same.
More than one of the medication classes must be due to a
true lack of response. Unlike refractory migraine, a
CGRP-pathway inhibitor and onabotulinumtoxinA are not
required for diagnosis. Similar to refractory migraine, resist-
ant migraine and medication overuse headache can be coded
together. Detailed criteria are provided in Table 4.

Probable refractory migraine

Probable refractory migraine was included as a mechanism
to account for limited access to medication classes such as
CGRP-pathway medications or onabotulinumtoxinA. It
also provides an option for patients with extensive medica-
tion intolerances or absolute contraindications. Probable
refractory migraine should meet criteria A, B and D from
the refractory migraine definition. The main difference is
that the refractory migraine criterion C cannot be met
either due to inability to access and try all of the listed medi-
cation classes or due to four or less medication class failures
being due to true lack of response. Criteria C specifies that
resistant migraine and probable refractory migraine can be
coded together, and that they can both evolve into refractory
migraine (Table 5).

Treatment-responsive migraine

Treatment-responsive migraine is not meant for clinical use,
but consensus was reached to formalize this definition for
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use in research as a standardized approach to comparing
refractory migraine or resistant migraine experimental
groups to a control group of treatment responsive migraine.
Treatment-responsive migraine requires a current diagnosis
of episodic migraine per criterion A. As a direct opposite to
criterion B from refractory and resistant migraine,
treatment-responsive migraine must not lead to any of dis-
ability, constant headache or at least eight monthly migraine
days. A response in criterion C is considered at least a 50%
improvement in monthly migraine days sustained for at
least three months from a migraine preventive from the
same medication class list. However, the final option is
worded as “other” allowing for excellent response to a
newly emerging treatment or even a non-evidence-based
treatment. The criteria further specify that loss of treatment
response without a better explanation does allow the diag-
nosis to be changed to resistant or refractory migraine.
This diagnosis cannot be coded with refractory migraine,
probable refractory migraine or resistant migraine (Table
6).

Discussion

Historical definitions of refractory migraine

Over time, multiple criteria for refractory migraine have
been proposed. Previous criteria have faced limitations
and barriers. As new treatments emerge, each set of criteria
naming specific medications quickly becomes obsolete.
Requiring new therapies such as CGRP-pathway inhibitors
limits use of the criteria by certain groups, including pedi-
atrics where these medications are not currently federally
approved, or in low to middle-income countries where
they may not be available. Opinions on the best definition
have varied widely, with medication failure thresholds
ranging from two categories to all categories (8—11,23—
25). Similar to the 2020 EHF consensus, our group felt it
was valid to differentiate those who did not experience
improvement from several treatments (resistant migraine)
from those who experienced treatment failure from all of
them (refractory migraine) (11).

Strengths and challenges of this definition

Addressing global treatment variability. Available pharmaco-
logical therapies vary between countries and age groups,
which the EHF acknowledged in the comments but not
within the criteria themselves (11). The EHF refractory
migraine criteria include the calcium channel blockers flu-
narizine and cinnarizine. These are not available in the
United States, and our group decided to include verapamil
in this category. European criteria does not include meman-
tine, whereas our group included it per the American
Headache Society (AHS) 2021 Consensus statement
(26). Our group consensus continued the trend of a specific

medication list rather than deferring to regional guidelines.
The concept of refractory migraine has not been well-
studied in low-income countries that may not have access
to treatments such as CGRP-pathway inhibitors. While
many in our group felt that access to treatments should be
considered, overall, the group felt that biology should
drive the criteria. Until studies develop biology-driven cri-
teria, our international consensus supports the EHF's
approach of three treatment failures for resistant migraine
and all categories for refractory migraine. However, this
study includes criteria for probable refractory migraine to
account for those with limited access to all categories.

Pediatric populations. The data for preventive treatment of
pediatric headache are limited (27). Given that evidence
differs for pediatrics, and treatments such as CGRP-pathway
inhibitors are not yet approved for this age group, it was
debated whether there should be separate pediatric criteria.
Ultimately, as was done for low-income countries, the
group felt that the use of probable refractory migraine was
best. Pediatric treatment access allows for more than three
treatment categories, which is sufficient for a diagnosis of
resistant migraine where appropriate. This approach allows
for resistant or probable refractory migraine in children
without compromising the intent of the refractory migraine
criteria.

Acute versus prophylactic refractoriness. Many of the previ-
ously proposed criteria have included lack of response to
acute medications, assuming that refractoriness denotes a
poorer response to acute treatment. The EHF criteria do
not specifically include acute response, but their expanded
explanation indicates that a debilitating headache requires
failure of at least two triptans (11). Our group questioned
whether a patient can be in a chronic refractory disease
state while still maintaining reasonable control over indi-
vidual migraine attack. Inclusion of acute medication
failure would require delineating which medication categor-
ies and how to define failure, which would further compli-
cate the criteria. The overall group consensus was that being
acutely refractory during an attack may be different from
being chronically refractory, though this opinion needs
further study.

Use of medication categories over individual medications.

Medications are grouped into categories but there may be
different mechanism within one category. EHF did note
this issue but felt that their drug categories were appropriate
(11). Our group felt there was low likelihood of response to
a different medication within the same category despite
some categories such as anti-seizure medications (topira-
mate and divalproex/valproate) having diverse mechan-
isms. Ultimately, the group agreed upon standard
categories to reduce criteria complexity. As part of this dis-
cussion, the group did not agree to differentiate
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CGRP-targeting monoclonal antibodies and gepants, or to
differentiate erenumab, which targets the CGRP receptor,
from the three ligand-targeting antibodies. Against this
decision, we commonly see patients experience improve-
ment with a CGRP-targeting monoclonal antibody after
being failed by one or two prior CGRP-targeting monoclo-
nal antibodies (28). As research on this topic becomes
clearer, medication categories may need to be reconsidered.

Approach to treatment intolerance and contraindications. EHF
allowed any ineffective treatment, intolerance, or contra-
indication to define resistance or refractoriness. An ineffect-
ive treatment trial has the expectation of an appropriate
duration and dose. Extensive medication intolerances are
not allowed in the proposed definitions as intolerance to a
medication does not indicate it would not work at an appro-
priate dose and after an appropriate duration. For contrain-
dications, the group allowed absolute but not relative
contraindications as a treatment failure. Early medication
trials often use relative contraindications to access newer
medications sooner, but as a patient has more treatment fail-
ures, their risk-benefit ratio may change, making the prior
contraindications less of a barrier. For example, asymptom-
atic low blood pressure may lead to initial avoidance of an
anti-hypertensive medication, but a patient with nearly
refractory migraine may be comfortable trying these cau-
tiously. Furthermore, some contraindications may be transi-
ent, such a divalproex during pregnancy. To account for
these common circumstances, strong consensus was
reached that at least five categories must be truly ineffect-
ive. In the future, this criterion may need to be re-evaluated.

Medication overuse. The inclusion of medication overuse
and medication overuse headache was widely debated.
Ultimately, strong consensus was reached to allow both
because by the time a patient's disease meets criteria for
refractory migraine, there is a greater likelihood of medica-
tion overuse. While medication overuse is common, medi-
cation overuse headache is likely over-diagnosed (29).
While a trial off a potentially offending medication may
be reasonable to consider at this stage, many such patients
have comorbid pain conditions that also need daily anal-
gesia, limiting feasibility. Furthermore, there is evidence
that migraine can improve with preventive treatment in
the setting of medication overuse headache (30).

Relationship to headache frequency. The next consideration
is whether refractoriness relates to headache frequency.
Many proposed criteria have allowed for episodic or
chronic migraine. EHF required at least eight monthly
migraine days. It is unknown whether a patient with epi-
sodic migraine can be refractory to treatment. From the-
matic analysis of round 1, the group reached -early
consensus that eight monthly migraine days should be a

cut-off and already half of the group felt that refractory
migraine should include both chronic migraine and high-
frequency episodic migraine. Ultimately, there was strong
agreement to include monthly migraine days as a non-
mandatory option with chronic daily headache and disabil-
ity. As the goal of these criteria is to identify non-
responders as a distinct subgroup from headache frequency,
this relationship will need field testing.

Relationship to headache severity. Whether a persistent low-
severity headache denotes refractoriness versus refractori-
ness being limited to migraine days was controversial.
Some members of the panel felt strongly that a chronic
daily unremitting headache meant that a patient was still
refractory even if the background pain is mild. There was
no consensus to require patients have a daily headache.
Ultimately, strong consensus was reached to have both
chronic daily headache and a threshold for the number of
migraine days as non-mandatory options, but field testing
will be needed to validate this approach. Pain severity
other than including the option of at least eight monthly
migraine days in criteria B was not extensively discussed.

Keeping criteria up to date. A recurring issue with all pro-
posed criteria is that as new guidelines emerge, the criteria
become obsolete. Our group was faced with how to specify
the required treatment trials while ensuring that newly
emerging treatments are accounted for. To compensate for
this issue, EHF included the category of “other” treat-
ments.! Consensus was reached to keep this approach,
acknowledging criteria need to be dynamic and evolve in
the ICHD either as direct criteria additions or as new appen-
dix diagnoses.

Changes in diagnoses over time. The definitions of resistant
migraine, refractory migraine, and treatment-responsive
migraine might apply to the same patients at different
times. By definition, all patients with refractory migraine
met criteria for resistant migraine at some point.
Conversely, some patients with resistant or refractory
migraine may become treatment responders after the suc-
cessful trial of further preventive treatments. The change
in diagnosis over time should be explored with periodic
reassessment.

Comorbidities on patients with refractory migraine. Patients
with refractory migraine often present with a high burden
of comorbid conditions including psychiatric disorders
(e.g. depression, anxiety), sleep disturbances, chronic pain
syndromes (e.g. fibromyalgia) and cardiovascular risk
factors (31). These comorbidities can significantly influence
clinical management and pose diagnostic and therapeutic
challenges. Whether and how these comorbidities play
into diagnosis and treatment need further study.
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Inclusion of treatment-responsive migraine. Success criteria to
define preventive treatment as effective have been previ-
ously discussed (32). Puledda et al. (32) consider treatment
to be effective if any of the following are true: >50%
decrease in monthly migraine days, subjective or
PRO-based clinically meaningful improvement, or a clinic-
ally meaningful improvement in MIDAS or Headache
Impact Test (HIT-6) scores. They also note that in patients
with chronic migraine, >30% responder rate is sufficient to
continue treatment beyond three months. In this Delphi con-
sensus process, round 1 queried the group on their definition
of treatment response using free-text response resulting in
wide-ranging answers. In round 2, almost three-quarters
agreed that a definition for treatment-responsive migraine
should be included, and by round 5, almost 85% of the
group felt a finalized definition had been achieved. This def-
inition will require field testing and may require further
refinement to ensure optimization. At this time, the definition
requires a higher standard of response than the standard clin-
ically meaningful improvement used to continue a treatment.
The International Headache Society position statement from
2025 is also pushing for more ambitious standards (33). Our
proposed criteria state that a patient must have less than eight
monthly migraine days, no background headache, and no dis-
ability to ensure research study enrollment captures patients
with excellent response. This definition is not meant to
inform reimbursement policies or when to continue a treat-
ment with a clinically meaningful response.

Research versus clinical usage of the diagnostic
criteria

The first ICHD (JCHD-1), published in 1988, constituted a
significant achievement in headache medicine, lending
much needed credibility to our field (34). Previously, head-
ache diagnosis was inconsistent and based only on expert
opinion. ICHD-1 spurred major steps forward in epidemio-
logical, pathophysiological and treatment research, as well
as being an invaluable aid for headache diagnosis. It has
evolved across multiple editions as the understanding of
conditions such as migraine has improved.

Creating criteria for refractory migraine may help
address care gaps for this vulnerable population, character-
ized by individuals whose disease characteristics would
have excluded them from clinical trials. These criteria
may also support research on epidemiology, pathophysi-
ology, and treatment of patients with refractory migraine.
Further research is also needed to clarify medication trial
thresholds, therapeutic targets, and what is sufficient to
diagnose treatment response. As a starting point for appen-
dix diagnoses, our international consensus reached agree-
ment with EHF on a less stringent threshold of three
categories called resistant migraine and a stringent diagno-
sis called refractory migraine but added criteria to standard-
ize the diagnosis of a treatment responder.

Clinically, these criteria will aid in the identification of
patients who do not improve with current evidence-based
treatments, and thus consideration should be given to offering
treatments that may be more aggressive, expensive, and even
experimental. These advanced treatments are often denied by
medical insurance or health service payers, but a diagnosis of
refractory migraine may be sufficient to allow them for appro-
priate patients even when outside of their standard migraine
guidelines. Furthermore, considering global and age equity
in access to treatment, a diagnosis of probable refractory
migraine will allow patients without access to all evidence-
based treatment to still receive a probable diagnosis that may
open the door to more advanced treatment options.

Use of the Delphi method

Developed by the Rand corporation in the 1950s, the Delphi
research technique is a qualitative method that uses iterative
expert opinion via survey to establish consensus that can
then be tested in more quantitative ways (17,19). It allows
participants to explore the group's opinions in a non-
adversarial manner using anonymous responses. The tech-
nique does not require face-to-face contact, which increases
study feasibility (35).

The Delphi method does have some weaknesses. A right
or wrong answer cannot be expected; rather a testable
hypothesis is the best outcome. The technique does not
allow for discussion or debate. To account for this issue,
we included a virtual final meeting. The process is time con-
suming, and so participant numbers may dwindle, reducing
study validity. Fortunately, we maintained at least a 65%
response rate throughout the process. In some cases, con-
sensus was not reached despite multiple rounds, so two
tiers of consensus were used: minor (60-70% agreement)
and strong (>70% agreement) consensus. Using a consen-
sus threshold of 70-75% would be more rigorous but was
not feasible within the diverse opinions of the group and
there is no official guideline on the best consensus threshold
to use in the Delphi method. Bias may also be introduced by
the facilitator who summarizes responses and develops
questions. The process can have limited perspectives, but
we included an international group and built on the
European consensus to help address the over-representation
of Americans in this group.

Conclusions

The consensus process has established four key diagnostic
categories: refractory migraine, resistant migraine, probable
refractory migraine, and treatment-responsive migraine.
These criteria are crucial for accurately categorizing
patients’ disease based on burden and treatment response,
as well as for advancing research on pathophysiology, bio-
markers, and future treatment targets for refractory
migraine. Clinically, they provide a structured framework
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for decision-making, reinforce the importance of evidence-
based treatments, and help guide the use of more aggressive
treatment strategies when necessary. The validation of these
criteria in diverse clinical settings is still needed. We

recommend that these 4 diagnostic criteria be included in
the appendix of the next edition of the International
Classification of Headache Disorders to allow field testing
and validation.

Article highlights

treatment.

ive treatment

e Based on international consensus, four definitions have been proposed: refractory migraine, probable refractory
migraine, resistant migraine and treatment-responsive migraine.

e Refractory migraine is defined as migraine with at least two of the following: disability, eight or more monthly
migraine days, and/or constant headache with lack of response to all categories of evidence-based preventive

e Resistant migraine is similar to refractory migraine, but has lack of response to three or more categories of prevent-

e Probable refractory migraine is included to account for patients who lack of access to all categories of preventive
treatment or for those with extensive adverse effects and/or contraindications that limit trials for true efficacy.

e Treatment-responsive migraine is intended as a standardized research definition for studies that need to compare
refractory or resistant migraine to a control group of treatment responders.
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