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TREATMENT

Refractory migraine: the role of the physician in assessment
and treatment of a problematic disease
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Abstract Patients affected by chronic forms of headache
are often very difficult to treat. Refractory patients are so
defined when adequate trials of specific drugs (for acute or
prophylactic treatment) failed both to reduce the burden of
disease and to improve headache-related quality of life. An
escalating approach is suggested to test different kinds of
therapies. All comorbid factors should be addressed. More
invasive modalities (such as neurostimulation) or promis-
ing approaches such as repetitive transcranial magnetic
stimulation (rTMS) could be a future major step as third
line therapies.
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Introduction

Chronic forms of primary headaches, characterized by
daily or almost daily attacks, are the most disabling forms
of headache and have a dramatic impact on patients’ ability
to perform daily activities [1].

Furthermore, these forms make up a large percentage of
new visits to tertiary care centers [2].

Chronic migraine (CM) is a complication of relapsing
migraine with 2.5 % of the patients progressing yearly
from an episodic to a chronic form.
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Nevertheless, only one-third of CM patients are using
pharmacological prophylaxis mainly because of the low
rate of correct diagnosis (20 %) [3].

Many patients suffering from chronic headache are
either resistant or intolerant to current pharmacological
regimens and meet the definition of “refractoriness”.

Refractory migraine is a puzzling problem in clinical
practice. Patients with this diagnosis are a challenge to
the treating physician, due to the real difficulty in
finding an alternative and adequate therapeutic plan.
Considering previous uneffective attempts of treatment,
patients with refractory migraine have to be considered
a subset of complex and very problematic headache
sufferers.

Refractory migraine: a problem to solve

Physician has the necessity to clearly define who is the real
“refractory” patient.

A correct definition does serve as a starting point (a sort
of common language for the community of headache spe-
cialists) to classify and identify this particular subset of
patients.

Up to now, the definition of refractory migraine is still
debatable, considering lack of response to pharmacologic
treatments. In fact, patients suffer from a persistent head-
ache that is very difficult to treat or fails to respond to
common pharmacological trials. The term “intractable”
headache could overlap the meaning of “refractory” if we
consider the difficulty in relieving pain with standard
options.

Albeit in literature few formal and operational defini-
tions for refractory or intractable headache have been
proposed, none has been accepted and incorporated into the
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International Classification of Headache Disorders (ICHD)
[4, 5].

In practical terms, one could separate patient’s refrac-
toriness to preventive treatments from refractoriness to
acute treatments: in any case, the final goal for the treating
physician is to improve quality of life, ameliorate social
interactions and reduce disability.

In acute treatment, the term “refractory” could be
attributed to patients who fail to respond to standard
treatments, or intolerant to the specific drugs.

To define refractory migraine based on response to acute
treatments, a graded classification (class I to III) was
recently proposed [6]. This classification is based on
stratification of “intractability” defined as pathological
severity. The incremental failure to different classes of
drugs is the basic point of this classification. Class I is
defined as the mildest scenario and includes patients who
failed to achieve a significant response to two different
classes of non-steroidal anti-inflammatory drugs (NSAIDs)
or combination analgesics. Class II is a moderate condition
and includes an inadequate response to NSAIDs along with
triptans, antiemetics or ergot derivatives. Class III is the
worst (most severe) situation and includes failure to all
analgesics, oral or parenteral opioids, and corticosteroids.

The same authors considered the definition of refractory
migraine based on response to preventive drugs.

A graded classification (class I to IV) was proposed.
Class I is defined as failing a single trial of a proven pre-
ventive therapy or combination therapies. Class II is
defined as failing two of these drugs. Class III is a severe
condition including failure of an adequate trial of 3 pre-
ventive agents. Class IV is defined as the very severe form
and includes patients who have failed aggressive infusions
or detoxification protocols (when medication overuse
coexists).

This proposed classification allows stratification of
difficulty in treatment based on illness severity as mirrored
by the continuous failure to an increased number of
therapies.

In literature, the meaning of treatment failure is actually
not specifically defined: the reduction in frequency and
severity of attacks and the duration of treatment required
for determining an absolute pharmacological failure is still
not uniformed. In general, a <50 % reduction in frequency
or severity of headache attacks is accepted [7]. Number of
analgesics consumed, number of working days lost and
headache-related disability are also important criteria to
consider (Table 1).

The cause of treatment failure has to be determined, if
possible. It is accepted that if therapy is basically inade-
quate (low dose, wrong class of medication, unrecognized
exacerbating factors or incorrect duration of pharmaco-
logical test), the same failure is to be reassessed.
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Another explanation for a treatment failure could be a
bad treatment adherence, defined as the duration of time
from initiation to discontinuation of therapy.

A universally accepted definition of refractory headache
could help in determining the best management and phar-
macological approach. In defining intractable headaches,
other important variables such as psychiatric comorbidities,
medical comorbidities (i.e., fibromyalgia or chronic fati-
gue) and level of disability have to be considered. The
approach could change depending on age, number of years
of headache and exacerbating factors (i.e., hormone fac-
tors) [8].

The identification and the correct treatment of all clin-
ically important comorbidities are mandatory before stating
a patient’s refractoriness.

The definition of different levels of intractability is a
good tool to address patients through defined treatment
protocols in an “escalating” way, identifying who could
utilize more aggressive therapies according to the severity
of the disease in terms of reduction of quality of life.

Escalation could be defined as a therapeutic strategy
based on a reasonable decision-making procedure in which
drugs with the best risk—benefit ratio are the first preferred
and, if needed, drugs or alternative approaches with
increasing power or toxicity (but not necessarily more
effective) are successively adopted (Table 2).

In the escalating protocol, particularly in prevention, the
failure of a first treatment raises the opportunity to switch
to an alternative drug of the same line (combination ther-
apy) or to move to the next level (with more putative risk
of adverse events).

Combination therapy has the potential advantage to
target different aspects of the pain dysfunction, with
potentially better results due to the synergistic effects of
different treatments.

However, there is insufficient evidence to state defi-
nitely whether combination therapy is clearly superior to
single therapy [7].

Considering third level therapies, central and peripheral
neurostimulation are of growing interest for the treatment
of refractory headache patients.

Patients who are completely drug resistant and with
severe disability (i.e. patients who do not respond to all

Table 1 Towards a comprehensive refractory migraine definition

Failure of first and second line treatments in adequate doses (mono
and polytherapy). 3-month treatment period is required to assess
efficacy for each treatment. Failure is defined as no therapeutic
effect or not tolerable side effects

Comorbidity optimally addressed
High degree of disability, poor quality of life (MIDAS scale)
Medication overuse correlation
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Table 2 Prophylactic therapies used for “escalating approach”
(according to level of intractability)

First line

1) Beta blockers

2) Tricyclic antidepressants, SSRI (shown to be effective in
RCT’s)

3) Flunarizine or verapamil

4) Pizotifen

Second line

1) Sodium valproate

2) Topiramate

3) Gabapentin

Third line

1) Combination therapy (one or two drugs of first line—evaluating
possible pharmacological interactions—or one drug of first line
and one drug of second line—evaluating possible
pharmacological interactions). Consider complementary
alternative compounds.

2) Botox type-A

3) Detoxification and steroids

4) Neurostimulation therapies

Complementary alternative compounds

1) Metabolic enhancers (vitamin B2 or CoQ10)
2) Ginkgolide B

3) Tanacetum parthenium

known medications) could be considered for neurostimu-
lation procedures.

In selecting patients for neurostimulation, it is important
to consider the complexity of the clinical picture. Anal-
gesic overuse, psychiatric comorbidities, cardiovascular
disease or hypertension, musculo-skeletal pain syndromes
have to be characterized. Each single patient has to be
evaluated by a multidisciplinary team, focusing on quality
of life and burden of disease [9].

Small pivotal studies of occipital nerve stimulation in
CM have shown encouraging results. A long-term follow-
up is necessary to establish a significative efficacy of this
procedure [10].

A novel and promising approach in CM is repetitive
transcranial magnetic stimulation (tTMS, applied to pre-
frontal areas at 110 % of motor threshold intensity and
with a stimulation frequency of 20 Hz).

Prefrontal cortex has a pivotal role in controlling pain
modulatory pathways, particularly by driving endogenous
pain-inhibitory circuits and is also involved in influencing
the functionality of periaqueductal grey (PAG), anterior
insula and amygdala (interconnectivity in the limbic sys-
tem). Prefrontal cortex exerts a pain-reducing top-down
activity, being hypoactive in CM.

rTMS may be able to modulate the activity of cortico-
subcortical and cortico-cortical pathways involved in pain
control. In a pilot study, a significative reduction in

headache days, migraine attacks and pain intensity was
obtained together with improvement in quality of life in a
group of chronic and refractory migraine patients [11].

These results are in agreement with a recent proposed
dysfunctional model (the neurolimbic pain network model)
of migraine. In this model, brainstem pain-modulating
circuits have bidirectional connections with the limbic
system (comprising prefrontal cortex) and tonically influ-
ence migraine expression. As episodic migraine progresses
to CM and refractory migraine, neurolimbic dysfunction
often increases [12].

These studies may yield insight to enable physicians to
offer their “refractory” patients new specific therapies and,
ultimately, greater pain relief.

Concluding remarks

The challenge of the future for refractory patients will be to
find new therapeutical approaches specifically acting on
neurolimbic pain networks, both to better modulate the
functional connectivity between pain structures and to
ameliorate or sustain the “limbic factors” such as mood,
personality and emotion.

In this comprehensive view of refractory headache, an
optimal mutual doctor—patient relationship yields the most
positive treatment outcome. Compilation of headache dia-
ries and calendar is suggested [13].

Change of lifestyle (sleep habits, exercise and diet) has
to be discussed. Other non pharmacological treatments
(including relaxation exercises and cognitive therapy) may
serve to support wellbeing.

The flexibility about exploring treatment options and a
cooperative attitude toward refractory patients is essential
for the successful management of this problematic sub-
group of headache sufferers.
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