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ABSTRACT

Chronic migraine (CM) diagnosis is nowadays
based on the threshold of 15 headache day-
s/month for three consecutive months, of
which at least eight have migraine headache
features. In recent years, proposals for reducing
the threshold to 8 days/month have been pro-
posed. The sole frequency parameter, however,
is partial considering the variability in fre-
quency, pain severity, associated symptoms,
such as nausea, osmophobia, and photophobia,
and presence of aura, but also the variable
response to treatment and the association with
several comorbidities. Therefore, in our opin-
ion, a multiparameter perspective has to be
taken into account that considers the underly-
ing pathophysiology, in particular the presence
of tension-type-like pain, cutaneous allodynia,
and reduced pain threshold. A paradigm change

A. Raggi - M. Leonardi

Neurology, Public Health and Disability Unit,
Fondazione IRCSS Istituto Neurologico Carlo Besta,
Milan, Italy

S. Sacco

Department of Biotechnological and Applied
Clinical Sciences, Neurological Institute, University
of L’Aquila, L’Aquila, Italy

P. Martelletti (D<)

Department of Clinical and Molecular Medicine,
Sapienza University of Rome, Rome, Italy
e-mail: paolo.martelletti@uniromal.it

in the definition of chronic migraine moves far
beyond the mere 8 vs. 15 days/month, but has
ethical and practical implications for treatment:
should patients be treated with the most effec-
tive prophylactic drugs, i.e., monoclonal anti-
bodies (MABs), if they enter into a new
definition of CM? How should clinicians deal
with treatment escalation towards MABs? What
is the role of associated conditions, response to
treatments, lifestyle issues, and psychological
factors? And, finally, which endpoint should we
use to define effectiveness? Is improvement in
headache frequency enough, or should we
move towards disability, quality of life, or
workplace productivity?
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Key Summary Points

The definition of chronic migraine (CM) is
based upon frequency of headache over a
3-month period and a proposal to move
from 15 to 8 days has been made.

Migraine is subject to variations related to
frequency and clinical features which
might predispose to a chronification
pattern.

The mechanism of chronification is better
captured by changes in clinical features
rather than headache frequency, the most
evident being the presence of tension-type
headache (TTH)-like pain, cutaneous
allodynia, and reduced pain threshold.

Therefore, if a revision of CM criteria is to
be made, then a multiparameter approach
is warranted.

INTRODUCTION

The third version of the International Classifi-
cation of Headache Disorders (ICHD-3) sets the
threshold of 15 headache days/month for three
consecutive months for the definition of
chronic migraine (CM), provided that at least
eight of these days have migraine headache
features [1]. CM is a burdensome condition,
associated with high level of disability, low
levels of quality of life (QoL), relevant comor-
bidities, and increased costs [2-7]. Compared to
the episodic counterpart, i.e., migraine with up
to 14 days of headache per month, it has been
postulated to be a much burdensome condition,
associated with higher levels of disability and
reduced quality of life, reduced productivity
and higher unemployment status, as well as
higher healthcare resource use [8-21].

COMPLIANCE WITH ETHICS
GUIDELINES

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

DEFINING THE TEMPORAL
EVOLUTION OF MIGRAINE

Different definitions of migraine severity based
on frequency exist. CM is clearly defined upon
the presence of 15 days of headache or more,
and is recognized so by the ICHD-3, but among
the so-called episodic forms, two different sub-
groups are sometimes defined: high-frequency
episodic migraine (HFEM) and low-frequency
episodic migraine (LFEM), the former being
used for patients with 8-14 days/month and the
latter for patients with fewer than seven. These
two conditions, although not formally recog-
nized by the ICHD-3, are of clinical interest, as
the variability of migraine headache frequency
constitutes an “alarm bell” for the risk of
chronification. In fact, patients with 8-14
migraine headache days per month are partic-
ularly susceptible to the risk of overusing med-
ication, a major cause of headache
chronification, and cephalalgiaphobia, a pecu-
liar feature of patients with migraine associated
with anxiety, depression, and increase medica-
tion intake, which is in turn associated with the
frequency of migraine episodes [22, 23]. It has,
however, to be noted that such an 8-day
threshold is not formal. It has been in use since
middle of the decade beginning in 2010 (e.g., in
2015 in the phase 2b trial of TEV-48125 [24]),
but in previous years the threshold has been set
at 10days, e.g., in the American Migraine
Prevalence and Prevention Study [25].
Recently, two different manuscripts sug-
gested the inadequacy of the 15-day threshold
for the definition of CM [26, 27] and suggested
that 8 days/month would be a new and more
adequate threshold for the definition of CM.
Much of the argument behind this proposal is
based on the lack of difference, regarding
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migraine impact, observed between patients
with 8-14 and 15-23 days/month. Ishii and
colleagues [27] performed a comparative analy-
sis on a subset of records included in the
American Registry for Migraine Research, a
longitudinal patient registry established by the
American Migraine Foundation. The authors
extracted records referred to the subset of
patients with migraine who were included in
the registry between February 2016 and March
2020 and who completed the migraine disabil-
ity assessment (MIDAS) (836 out of 1780), and
divided the selected sample on the basis of
migraine headache frequency: up to 7, 8-14,
15-23, and more than 24 days/month. Their
results show a lack of difference between
patients with 8-14 and 15-23 days for absen-
teeism, presenteeism, overall work productivity
impairment, total activity impairment (i.e.,
general disability), and pain interference. No
difference was shown for the MIDAS [28], which
is not surprising considering that it is basically
collinear to headache frequency, whereas the
post hoc tests for anxiety and disability were
not carried out. On the basis of these results, the
authors suggest that—since no difference in the
impact of migraine was observed between
patients with 8-14 and 15-23 days/month—di-
agnosis of CM should use 8 days/month as a
threshold, with the clear implication of
extending the treatments that are nowadays
dedicated to patients with a diagnosis of CM
based upon the ICHD-3 to those patients with
migraine with eight or more headaches per
month.

INADEQUACY OF MOVING
THE SOLE FREQUENCY BAR

Some issues related to the sole frequency
parameter, however, deserve a comment. First,
the sample was extracted ad hoc and no a priori
statistical sample size calculation was per-
formed; this implies that risk of an inadequate
sample on which to draw conclusions is rele-
vant. Second, migraine is known to be variable
over time in terms of frequency and pain
intensity, as well as in terms of frequency of
migraine-like episodes which, compared to

those with the features of tension-type head-
ache (TTH), are more disabling, as well as in
terms of response to acute treatment. What is
not clearly stated is the amount of headache
days with migraine-like and TTH-like features:
the possibility that patients with migraine and
8-14 days/month of frequency might have the
same (if not higher) number of migraine-like
episodes compared to those with 15-23 cannot
be excluded. Similarly, patients with CM might
show lower disability and impact compare to
those with HFEM if they have a better response
to acute treatment. Third, hemiplegic migraine
(ICHD-3 code 1.2.3) is a subtype of migraine
with aura: the rationale for excluding these
cases (i.e., they are too disabling irrespective of
headaches frequency), although rare, is not in
line with the overall aim to address differences
in migraine-related impact as a driver to pro-
pose an update of diagnostic criteria. Fourth,
the frequency of headaches is reported as “on a
monthly basis”. What is not clearly reported in
the manuscript is how it was determined, i.e.,
on the basis of the last month before inclusion
or as an average of the last trimester. And, if
based on the last trimester, was it determined
on the basis of MIDAS item referred to headache
frequency or on the basis of structured head-
ache diaries? This is not irrelevant, not only
because of the aforementioned variability in
frequency but also because of recall bias: this is a
concern for frequent headaches, and the MIDAS
adequacy in patients with CM has already been
questioned [29] because of the likelihood of
recall bias and the tendency of reporting
answers using multiples by five, i.e., “rounding
up” to 5, 10, 15 and so on in their responses.
The reasons for these differences in reporting
might be due, as also postulated by Stewart at
the time of MIDAS development [28], to the
way in which pain experience is recalled in
relation to its frequency and intensity. They
hypothesized that a pattern that is constant
over time can be recalled as a general impres-
sion, rather than as a series of single events: in
the former case, headache frequency is encoded
as a semantic memory; in the latter case, head-
ache frequency is encoded as an episodic
memory. Clearly, the occurrence of specific
events—such as the presence of few days with
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very intense pain out of a large amount of
moderate ones—might alter such a constant
pattern.

The diagnosis of CM, as contrasted to that of
HFEM or LFEM, should be based upon clinical
features of the disease. In a condition such as
migraine—which is characterized by variability
in frequency, pain severity, associated symp-
toms of nausea, osmophobia, and photophobia,
presence of aura, variable response to treat-
ment, and finally several comorbidities [30]—
the frequency of headaches alone may predict
disease outcome in a partial way: therefore, the
underlying pathophysiology should be taken
into adequate consideration. As shown in a
narrative review, the number of domains in
which migraine exerts its effects is wide and the
burden or impact of disease is dependent on the
“activity profile” and on demographic issues of
each patient (i.e., a working female mother of
two sons will likely experience higher burden
than a non-working women of the same age or a
woman with no sons), and that there is a ten-
dency towards worse outcomes consistently
with higher headache frequency [31]: for most
studies this means higher scores on MIDAS [28]
or the six-item headache impact test (HIT-6)
[32], which are used in the vast majority of
migraine research [33].

SETTING A MULTIPARAMETRIC
DEFINITION OF CHRONICITY

If a revision of the way in which migraine is
categorized must be carried out, then extensive
collaborative research is warranted which
includes different perspectives, and not only a
mere issue of migraine headache days. In fact,
fluctuations of headache frequency are com-
mon in patients with migraine which makes it
complex to define borders [34] and, at the same
time, the role of medication overuse and use of
prophylaxis cannot be ignored. Progression to
CM is often associated with medication overuse
and, at the same time, most patients with CM
remit towards an episodic pattern following
medical prophylaxis [35] at least in the short
term. This is, however, not valid for everyone as
relapses into CM or withdrawal failure might be

quite common [36], which further on shows
how relevant fluctuations are among patients
with migraine. Such an aspect contains a rele-
vant risk: incorrect identification of patients for
whom the clinical status deserves attention.

In our opinion, the mechanism of chronifi-
cation is better captured by changes in clinical
features rather than headache frequency, the
most evident being the presence of TTH-like
pain, cutaneous allodynia, and reduced pain
threshold. CM shares with TTH the activation
of the trigeminal nucleus caudalis [37]. The
activation of the trigeminal nucleus, driven by
the peripheral sensitization of the dural, pial,
and meningeal arteries, is deemed to be an
important mechanism of migraine pathogenesis
[38], and it is produced in a way that is like TTH
myofascial trigger points. It has moreover been
hypothesized that TTH-like episodes in patients
with CM might be mild migraine headaches
without accompanying symptoms of nausea,
phonophobia, and photophobia: their response
to triptans and the overuse of medications may
explain the emergence of TTH-like headaches
and their increase in frequency [37]. The process
of chronification is finally associated with pain
sensitization which, in turn, determines
decreased pain threshold. The derangement of
top-down pain induces increased susceptibility
to external noxious stimuli, and aggravates the
trigeminal sensitization, thus generating a
vicious cycle [39]. The effect of such patho-
physiological changes is usually a fluctuating
increase in headache frequency: so, the “trend”
has to be observed. In this sense, the proposals
recently made by Chalmer and colleagues and
by Ishii and colleagues [26, 27] are partial as
they are based on a cross-sectional evaluation:
the patients that they identified as potentially
new cases of CM (i.e., those commonly addres-
sed as HFEM) might be more or less stable in
that pattern, or might be in a phase of increase
in frequency or in a decreasing one. Tracking
the point is essential because diagnosis and
trend leads to treatment considerations.
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CHANGING WAY OF LOOKING
AT THINGS

The last implication is related to the availability
of prophylaxis. Recent years have seen new
specific treatments based on calcitonin gene-
related  peptide monoclonal antibodies
(CGRP(r)-MAb) enter the market. Such treat-
ments showed great efficacy in clinical trials
and effectiveness in real life, too [40, 41]. They
have therefore the potential to positively
impact on a significant portion of patients with
migraine. However, the high cost of such ther-
apies (which exceed US $8000 per year [42])
might limit their widespread applicability to
patients [43], and an indirect comparison
between CGRP(r)-MADb and “traditional” thera-
pies does not seem to support the possibility for
a complete paradigm shift in treatment, as
shown in a recent review by Vandervorst and
colleagues [44]. The authors conclude that the
efficacy of CGRP(r)-MAD is comparable to that
of traditional preventive drugs—namely can-
desartan, topiramate, valproate, beta-blockers,
amitriptyline, and onabotulinumtoxinA—but
with a more favorable safety profile. Such a
result is based on available clinical trials,
whereas the impact of such treatments in terms
of clinical response in real life is in its infancy.
To the best of our knowledge, one phase IV trial
compared erenumab and topiramate in a 1:1
double-blind randomized controlled trial:
patients with four or more migraine headaches
per month were randomized to subcutaneous
administration @ of erenumab (70 or
140 mg/month) plus oral administration of
topiramate placebo, or to oral administration of
topiramate (50-100 mg/day) plus subcutaneous
administration of erenumab placebo. The
results showed a better outcome among those
receiving erenumbab as active compound: they
reported lower discontinuation rates (10.6% vs.
38.9%) and higher rates of at least 50% reduc-
tion in monthly migraines compared to base-
line (55.4% wvs. 31.2%) [45]. Large studies
comparing different compounds in patients
with different types of migraine are therefore
needed.

Any change in the current definition may
favor treatment escalation to the new drugs.
However, a mere consideration of the frequency
may be reductive and other issues such as pre-
vious failure of previous preventatives, which
therefore impacts on the burden of migraine,
are of importance to select the population of
patients who is more in need of access to the
more expensive drugs. Recently, the European
Headache Federation together with the Euro-
pean Migraine and Headache Alliance proposed
to use the label “resistant migraine” for those
patients with at least eight debilitating migraine
days and inadequate response, or contraindica-
tion, to at least three classes of migraine pre-
ventatives [46]. As further shown by the Burden
and Attitude to Resistant and Refractory
migraine study, resistant migraine is a common
problem met by those who are involved in
headache care, irrespective of the setting [47].
Contrasted with these difficult to treat patients,
which might fall into the episodic or chronic
patterns, there are also some patients with CM
or HFEM who show a favorable profile. They are
usually seen in clinical practice as those who
progressed into CM or HFEM from a lower epi-
sodic pattern but were never prescribed pro-
phylaxis and respond well to traditional, oral
preventatives. Those patients should be offered
advice on treatment and lifestyle—e.g., stress,
bad posture, physical inactivity, sleep hygiene,
poor diet, and excess use of digital technology
[48]—but clearly should not be considered in
need of advanced treatments.

CONCLUDING REMARKS

A paradigm shift in the definition of chronic
migraine moves far beyond the mere 8 vs.
15 days/month, but it has profound implica-
tions for treatment. Such implications are open
to ethical and practical issues: should patients
be treated with the most effective prophylactic
drugs, i.e., CGRP(r)-MAD, if they enter into a
new definition of CM, or based upon cost-ef-
fectiveness and effectiveness—safety profiles?
How should clinicians deal with treatment
escalation from traditional oral prophylaxis
towards MABs? What kind of role do associated
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conditions, response to acute and prophylactic
treatments, as well as lifestyle issues and psy-
chological factors have? And, finally, which
endpoint should we use to define effectiveness:
improvement in headache frequency, in func-
tioning, disability, quality of life, or workplace
productivity? These are the questions we have
to face in the near future [48].
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