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ABSTRACT

Migraine is a chronic neurologic disease estimated to affect approximately 50 million Americans.
It is associated with a range of symptoms, which contribute to disability and substantial nega-
tive impacts on quality of life for many patients. Still, migraine continues to be underdiagnosed,
undertreated, and optimising treatment for individual patients has proven difficult. As many
migraine patients will be seen first in primary care settings, internists and other primary care
providers are ideally positioned to improve diagnosis and migraine management for many
patients. In this review, we discuss some of the challenges in diagnosing migraine and suggest
strategies to overcome them, summarise the current understanding of migraine pathophysiology
and clinical evidence on acute and preventive treatment options, and offer practical approaches
to diagnosis and contemporary management of migraine in the primary care setting.

KEY MESSAGES

e Migraine is a prevalent disease with substantial impact. Primary care providers are ideally
positioned to improve care for migraine patients with streamlined approaches to diagnosis
and management.

e A stepwise diagnostic approach to migraine involves taking a thorough headache history,
excluding secondary headache, and identifying primary headache disorder using screening
tools or ICHD-3 criteria.

e The FDA approved seven new migraine therapies from 2018 to 2020 (four monoclonal anti-
bodies, two gepants, one ditan), expanding acute and preventive therapeutic options.

Abbreviations: 5-HT: 5-hydroxytryptamine; AHS: American Headache Society; AMPP: American
Migraine Prevalence and Prevention; CGRP: calcitonin gene related peptide; CM: chronic
migraine; CNS: central nervous system; COPD: chronic obstructive pulmonary disease; CSF: cere-
brospinal fluid; CT: computed tomography; CYP3A4: cytochrome P450 3A4; EM: episodic
migraine; HIV: human immunodeficiency virus; ICD-9: International Classification of Diseases,
Ninth Revision; ICHD-3: International Classification of Headache Disorders, third edition; MRI:
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Introduction

An estimated 112.7 million Americans suffer from
headache disorders, including more than 47 million
individuals experiencing migraine [1]. Although
migraine can occur in all ages, it most heavily impacts,
and is the leading cause of years lived with disability
for, adults under age 50 [2]. Migraine peaks in preva-
lence for people, particularly women, in their thirties
[1], with the American Migraine Prevalence and
Prevention (AMPP) Study showing 24.4% of women
and 7.4% of men age 30-39 have migraine [3]. The
observation from multiple studies indicate that the
change in homeostasis or environment, such as emo-
tional stress, physical activity, disrupted sleep pattern,

eating habits and various odours are common triggers
for migraine [4-7].

A systematic review of 18 large-scale studies from
12 countries found that headache was the seventh
most common patient-reported reason for visiting pri-
mary care [8]. A US study analysing ICD-9 codes esti-
mated that headache
approximately four million primary care office visits

disorders account for
annually, which is comparable to the number of visits
for hypercholesterolaemia (4.6 million) [9].
patients presenting with headache in the primary care

Among

setting, migraine is the most common diagnosis; one
study suggested that more than 90% of patients con-

sulting for headache in primary care could be
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diagnosed with migraine or probable migraine
(defined as migraine-like attacks lacking one of the
features needed to fulfil all diagnostic criteria [10,11]).
Migraine has an estimated prevalence of approxi-
mately one-third of patients seen in the primary care
setting for any complaint in the US [12].

Studies have suggested that migraine is underdiag-
nosed and undertreated [13]. Large surveys show less
than half of individuals with migraine-associated dis-
ability had seen a provider for their headache symp-
toms in the prior year [14,15]. Among individuals that
do consult a physician for headache, only 87% of
those with episodic migraine (EM; <15 headache
days/month) and 25% of those with chronic migraine
(CM; >15 headache days/month, of which >8days
have migraine features for >3 months) received an
appropriate diagnosis [14,15].

Internists and other primary care providers are in a
key position to provide timely diagnosis and optimal
treatment for these patients. Given the likelihood of
seeing migraine patients in primary care, we review
some of the challenges in diagnosing migraine and
discuss strategies to overcome them, provide an over-
view of the evolving understanding of migraine patho-
physiology, and examine contemporary approaches to
migraine management.

Common barriers for proper migraine
diagnosis and strategies to overcome them

Migraine is associated with a variety of symptoms that
can differ among individuals and between attacks in
the same individual [16], as shown in Figure 1. The
International Classification of Headache Disorders
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Figure 1. Variability of Typical Migraine Symptoms and overview ICHD-3 diagnostic criteria for migraine. The estimated frequency
of the indicated symptoms among patients with migraine is shown [23-27]. Bar colour indicates if symptoms are included in the
ICHD-3 diagnostic criteria for migraine (plum), migraine with aura (gold), or neither (grey). Lower panel shows diagnostic criteria

for migraine without aura, migraine with aura, and CM [10].



(ICHD)-3 diagnostic criteria require a combination of
the most common symptoms for migraine diagnosis
(Figure 1), but patients do not need to exhibit all the
features listed in the ICHD-3 criteria. Notably, migraine
can be diagnosed in the absence of characteristic
symptoms such as aura, throbbing, or severe pain, as
not all these symptoms occur in all patients (Figure 1).

Additional symptoms including nasal congestion,
rhinorrhea, and pain near the maxillary or frontal
sinuses are also associated with migraine in some
patients, although they often prompt inaccurate diag-
noses of “sinus headache.” Likewise, headaches trig-
gered by stress or psychological disorders can be
misidentified as tension headaches, while studies sug-
gest multiple headache types, including migraine, wor-
sen with stress [17].

Further complicating migraine diagnosis is the
observation that patients do not always describe all
the relevant symptoms they experience during attacks.
One study of patients with probable migraine found
more than 90% of patients who did not initially men-
tion light or sound sensitivity acknowledged they

ANNALS OF MEDICINE . 1981

preferred a dark and/or quiet room during an attack
during follow-up questioning [18]. In addition, patients
may present with multiple headache disorders [19,20].

Studies have shown that time constraint is a com-
mon concern among health care providers and can
lead physicians to ask fewer questions about symp-
toms related to the presenting complaint [21]. Time
constraint may be a particular issue for migraine
patients, as studies suggest providers using only
closed-ended questions often underestimate migraine
severity and impact on patients’ lives [22]. A potential
solution to this problem may be to ask the patient to
make a separate office visit to address their head-
ache complaint.

A stepwise approach to the diagnosis of migraine

In Figure 2, we propose a stepwise approach for diag-
nosing migraine based on clinical experience and
existing literature. To begin, a headache history is the
most important tool in diagnosing primary headache
disorders, including migraine, while neuroimaging is
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Figure 2. A flow chart for diagnosing migraine in primary care. A headache history and physical exam are the first step in diag-
nosing migraine, followed by screening for red flags of secondary headache. Likely headache types in primary care can be differ-
entiated by asking about headache duration, features, and frequency. Key headache features for distinguishing migraine, tension-
type, and cluster headache are summarised.
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Table 1. The SNOOP4 mnemonic for identifying red flags for secondary headache adapted from [29].

Sign or symptom

History/Exam features

Associated secondary
headache causes*

Potential
diagnostic workup*

Systemic

Neurologic

Onset, sudden

Older age at onset

History of malignancy,
immunosuppression, or HIV
Signs of infection (fever,
chills, weight loss, etc.)
Abnormal neurologic
examination

Change in behaviour or
personality

Headache that reaches
peak intensity in <1 minute
(thunderclap)

New onset headache after

Infection

Malignancy
Rheumatic disease
Giant cell arteritis
Malignancy

Infection
Inflammatory disorder

Subarachnoid haemorrhage
Reversible cerebral
vasoconstriction syndromes
Stroke

Malignancy

Neuroimaging
Lumbar puncture

Head CT
Lumbar puncture (if
CT negative)

MRI

age 50

P Pattern Change e Change in headache
pattern or characteristics
e progressive headache (loss
of headache-free periods)
P Precipitated by e Headache precipitated by
Valsalva manoeuvre Valsalva manoeuvre,
sneezing, coughing
or exercise

P Postural e Headache precipitated or
aggravated by
postural change

P Papilledema e Papilledema, visual
obscurations, diplopia, or
field defects

Infection

Giant cell arteritis
Malignancy
Inflammatory or
vascular disorder

Chiari malformation type 1 e Neuroimaging

Posterior fossa lesions

Malignancy

Arachnoid cysts

Subdural haematoma

Intracranial hypertension or

hypotension

Intracranial hypertension e Neuroimaging

e Intracranial hypotension e Lumbar puncture

e MRI with gadolinium (to

rule out dural
enhancement with
suspected CSF leak)

e Intracranial hypertension e Thorough

e Malignancy funduscopic exam

e Inflammatory disorder

*Based on clinical experience and [30].

only required if history or physical examination are
suggestive of secondary headache [28]. For patients
with multiple types of headaches, a separate history
should be taken for each, focussing on the most
severe headaches first.

Next, secondary headaches should be ruled out.
The updated SNOOP mnemonic (Table 1) can be a
useful screening tool for identifying patients with red
flags for serious secondary headache disorders [29].
Patients with suspected secondary headache require a
diagnostic workup that depends on the red flag iden-
tified and the suspected underlying disease, as sum-
marised in Table 1 and reviewed elsewhere [30]. While
important to consider, life-threatening secondary
headaches-including meningitis, giant cell arteritis,
subarachnoid haemorrhage, and malignancy-are very
rare among patients presenting with headache in pri-
mary care [28].

After checking for indicators of secondary head-
ache, the primary headache disorder can be investi-
gated. Validated screening tools such as ID Migraine
that focus on the most predictive symptoms-interfer-
ence with activities, nausea, and sensitivity to

light-can be a quick, practical first step to help pro-
viders identify patients with migraine [31]. In patients
with headache, presence of two of three ID migraine
symptoms had a sensitivity of 81%, and a positive pre-
dictive value of 93%, for migraine [31].

However, it is important to take a big picture view
of the patient’s migraine attack features, rather than
focussing on a narrow checklist of symptoms. Using
broad, open-ended questions and focussing on the
number of headache days (rather than attacks) can
help providers fully understand the frequency of and
impairment from migraines [22]. Clinical experience
suggests it is sometimes necessary to ask patients to
follow up with a dedicated headache appointment to
ensure enough time for adequate diagnosis.

The main differential diagnoses for migraine are
tension-type headache and cluster headache [28].
Distinguishing features between these headache types
include the typical location, quality, severity, and dur-
ation of pain, associated symptoms, and typical behav-
iour during attack, as shown in Figure 2 [32]. Briefly,
tension headaches generally have mild-to-moderate,
bilateral pain and lack migraine-associated symptoms



(e.g. nausea and photophobia). Cluster headaches are
associated with severe unilateral pain, ipsilateral auto-
nomic symptoms (rhinorrhea, lacrimation, etc.), and
duration <3h. Medication overuse (>15days/month
for simple analgesics; >10days/month for triptans,
ergots, combination analgesics or opioids) can
increase the baseline frequency of any headache dis-
order and should be assessed once the primary head-
ache is diagnosed.

Providers should consider referral to a headache
specialist if the diagnosis cannot be confirmed, par-
ticularly if secondary headache is suspected [33].
Following diagnosis, referral should be considered if
the patient’s quality of life is impaired despite treat-
ment or the patient does not respond to acute thera-
pies [33].

A contemporary approach to
migraine management

It was long believed that migraine was a vascular
disease for several reasons, including: the classic
throbbing pain of migraine, as well as studies in the
mid-twentieth century showing that cerebral vessels
were pain sensitive and that vasodilators caused, and
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vasoconstrictors relieved, headache [34,35]. The vascu-
lar theory may have been further bolstered by the
effectiveness of triptans, which possess vasoconstrict-
ive activity, for acute migraine relief, and several anti-
hypertensive drugs in migraine prevention. Calcitonin
gene-related peptide (CGRP), a neuropeptide pro-
duced in peripheral sensory neurons and throughout
the central nervous system, also has vasodilatory
effects which supported the 1985 proposal that it
played an important part in migraine pathogen-
esis [36].

CGRP levels were found to be elevated in patient
blood, saliva, and cerebrospinal fluid samples during
migraine attacks [36]. Follow-up studies showed that
intravenous infusion of CGRP triggers migraine-like
headaches preferentially in patients with migraine
compared to healthy controls, supporting the notion
that CGRP may play an important role in migraine
pathogenesis [36]. Although the precise function of
CGRP during migraine is unknown, CGRP and its
receptor are expressed at sites throughout the CNS, as
shown in Figure 3, some of which have been linked to
migraine symptoms, including pain processing, nau-
sea, photophobia, and phonophobia [36]. Further evi-
dence for the pivotal role of CGRP in migraine comes

Thalamus

Hypothalamus

Figure 3. Possible sites of action for CGRP in the pathogenesis of migraine. Neurons in the trigeminal ganglion innervate the face
and skull, including the meninges and its vessels. Transmission from the trigeminal ganglion activates second-order neurons in
the brain stem, and, in turn, third-order trigeminovascular neurons in the thalamus, which relay nociceptive signals to the cortex
resulting in perception of migraine pain [37]. CGRP is released from C fibres from the trigeminal nerve. CGRP receptors are
expressed in the smooth muscle of dural blood vessels, by neurons and glia in the trigeminal ganglion, and by some mast cells.
Binding of CGRP to its receptor causes activation of trigeminal neurons in the dura and brainstem, vasodilation of dural blood ves-
sels, and release of peptides and cytokines from dural mast cells, which are thought to be part of the cascade of events that

occurs with migraine.
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from clinical trial data showing that multiple pharma-
cotherapeutics that block the CGRP pathway can
effectively manage migraine [36].

The clinical scenarios, advanced neuroimaging data,
and experimental neurophysiological findings show
that imbalance in inhibitory/excitatory cortical circuits
allowing demodulation of subcortical areas is respon-
sible for activation of trigeminovascular system.
Hence, demonstrating that activation of trigeminovas-
cular system is not exclusive cause but among main
causes of migraine attack [38]. Hemiplegic migraine is
a rare subtype of migraine with aura and genetically
heterogenous condition. Mutations in the CACNAI1A,
ATP1A2, and SCN1A genes have been reported to
cause these disorders [39]. Many researchers have also
indicated the possibility of involvement of PRRT2 gene
in migraine pathophysiology. However, further evi-
dence and genetic analyses are required [39-41].

Strategies to improve patient outcomes

Effective treatment approaches should consider vari-
ous factors including patient preferences and comor-
bidities and should engage patients in setting
management goals. The overarching goal of migraine
therapy is to improve the patient’s ability to function.
Identifying an optimal therapy to reach this goal can

be an iterative process for many patients, so it is cru-
cial for providers to help patients set realistic expecta-
tions for what successful treatment will look like (i.e.
attacks are unlikely to completely cease) and the time-
line it may take to reach that end [42]. A thorough
understanding of, and accounting for, patient prefer-
ences can help providers ensure adherence and treat-
ment continuation [42]. Here, as outlined in Figure 4,
we provide a stepwise approach to selecting an
appropriate treatment based on the latest American
Headache Society (AHS) guidance and our clin-
ical experience.

Acute therapy

For acute treatment, the aims include rapid and con-
sistent freedom from pain and other symptoms, return
to normal function, minimal need for repeat dosing,
and minimal adverse events [42]. According to the
AHS guidance and as shown in Figure 4, all patients
with migraine should be offered acute therapy; an
overview of evidence-based acute treatment options is
provided in Table 2. Over-the-counter or prescription
NSAIDs and other non-opioid analgesics should be
considered first for patients with mild-to-moderate
migraine, followed by oral triptans and ergotamines
for those who do not get adequate relief, or who
have more severe attacks [42]. Of note, while NSAIDs

ACUTE VS PREVENTIVE TREATMENT

PATIENTS
WITH
MIGRAINES

ACUTE TREATMENT
NSAIDs

l

If mono-therapy is insufficient, add naproxen
@ )
@ Gepants )

Patients may
respond
differently to
different
,-""7 triptans
N\ Ve
Triptans 4—-\
7

)

( Ditans >

(Simple analgesics)

PATIENTS
WITH > 4
MIGRAINES = DAYS/MONTH

\I/ (CM only)

*For both acute and preventive treatment, CGRP pathway targeting therapies should only be tried if patients have tried and failed > 2 other treatments
tAcute medications are used to manage breakthrough attacks for patients on preventive therapy.

Figure 4. Suggested workflow for migraine management. Patients without contraindications should be offered acute therapy for
migraine, starting with NSAIDs (for those with mild-to-moderate symptoms) and triptans. Those who do not respond after appro-
priate trial periods should be offered another therapy. When migraine interferes with a patient’s quality of life despite acute ther-
apy or patients have more than four migraine days per month, preventive treatment should be offered starting with anti-
depressant, anti-hypertensive, or anti-convulsant therapies based on clinical judgement. For both acute and preventive treatment,
CGRP pathway targeting therapies should be tried if two or more treatments have failed or are not tolerated. Shaded boxes indi-

cate drug classes with level A evidence.



Table 2. Overview of acute therapeutics for migraine.
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Target/
mechanism

Drug Select examples®

Clinical notes®

NSAIDs Aspirin, diclofenac,

ibuprofen, naproxen
Triptans Almotriptan, eletriptan, frovatriptan,
naratriptan, rizatriptan,
sumatriptan, zolmitriptan

Ergots DHE

Lasmiditan

Ditans

Gepants Rimegepant, ubrogepant

Cyclooxygenase inhibitor .

Serotonin (5-HT) 1B/D¢ °
receptor agonist

Activates multiple serotonin, .
noradrenergic, and dopaminergic
receptors [32]

Serotonin (5-HT) 1F
receptor agonist

CGRP receptor antagonist .

Caution should be exercised in patients with

history of peptic ulcer disease, poorly controlled

hypertension, or coronary artery disease

Use non-oral routes (nasal spray, subcutaneous)

when possible for patients with nausea and/

or vomiting

e (aution should be exercised in patients with
poorly controlled hypertension

e Avoid in patients with hemiplegic migraine,
migraine with brainstem aura (“Basilar
migraine”) and in patients with history of
coronary artery disease/cerebrovascular accident

e Avoid use of different triptans within 24-

hour period

Caution should be exercised in patients with

poorly controlled hypertension

e Avoid in patients with hemiplegic migraine,
migraine with brainstem aura (“basilar
migraine”) and in patients with history of
coronary artery disease/cerebrovascular accident

e Avoid within 24 hours after triptan use

e No contraindication in those with coronary
artery disease, cerebrovascular accident, or
vascular disease

e (Can cause dizziness; avoid driving for 8 h
after dose

e Schedule V controlled substance

(abuse potential)

No contraindication in those with coronary

artery disease, cerebrovascular accident, or

vascular disease

e Avoid with strong (medium for some) CYP3A4
inducers or inhibitors; dose limitations with
moderate inhibitors

e (an be taken on the same day with triptans

or ergots

?Based on evidence of efficacy (established and probably) [42,43] except for ditans and gepants which are based on current FDA approval.

BInformation in this column is based on the clinical experience of the authors.

“Some triptans also have affinity for the Serotonin (5-HT) 1F receptor.

can be appropriate therapy, many individuals will
already have tried over-the-counter NSAIDS prior to
consulting a provider about headaches. However, pre-
scription NSAIDS may offer an advantage to over-the-
couter NSAIDS particularly those that have different
formulations (eg. oral powders, intranasal and intra-
muscular). Triptan non-responders can be switched to
a different oral triptan, as this may provide relief to
some patients [37]. Although there is evidence that
opioids, in particular butorphanol, can be effective for
migraine relief, their use is not recommended except
in rare instances due to the risk of dependence [43].
AHS currently recommends that patients who have
found at least two triptans ineffective or have contra-
indication to or inability to tolerate triptans should be
offered gepants or ditans [42]. The gepants are small
molecules that block the CGRP receptor. In clinical tri-
als as acute treatment, two gepants-ubrogepant and
rimegepant-were shown to provide more benefit than
placebo for freedom from headache pain and other
associated symptoms including nausea, photophobia,

and phonophobia 2h after treatment [44,45]. Both
gepants had a low incidence of adverse events in clin-
ical trials [44,45].

Ditans are selective serotonin 5-HT;r receptor ago-
nists. In clinical trials as acute treatment, lasmiditan
provided more benefit than placebo for freedom from
headache pain and other associated symptoms includ-
ing nausea, photophobia, and phonophobia 2 h after
treatment [32]. Gepants and ditans are not thought to
cause vasoconstriction and are not contraindicated in
patients with cardiovascular disease or cardiovascular
risk factors [42]. Acute medication overuse has not
been observed with regular use of gepants or
ditans. [32].

Preventive therapy

For preventive treatment, the aims include reducing
the frequency, severity, duration and disability of
attacks, reducing reliance on and improving respon-
siveness to acute treatments, and improving health-
related quality of life [42]. Although it can be of high
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value for patients, preventive treatment is underutil-
ised. In the AMPP study, while almost 40% of individu-
als with migraine were potential candidates for
preventive therapy, only 12% of respondents were
currently using a preventive [3]. Prevention is an
important strategy if acute treatments are overused-as
medication overuse is considered an important con-
tributor to increasing headache frequency and

medication should be considered when migraine inter-
feres with a patient’s quality of life despite acute ther-
apy [13], and should be offered to individuals with
four or more headache days per month [42].

The order of preference for preventive options is
dependent on clinical judgement of patient needs and
preferences, evidence of efficacy, tolerability, comorbid
and coexisting conditions, and the presence or possi-

migraine
patients

progression
experience

adverse

[46]-contraindicated, or if
events.

Preventive

Table 3. Overview of preventive therapeutics for migraine.

bility of pregnancy [42]. An overview of preventive
options is provided in Table 3. As shown in Figure 4,

Drug

Select examples®

Administration

Target/
Mechanism

Clinical notes®

Anti-hypertensive agents

Anti-depressants

Anti-convulsant

OnabotulinumtoxinA

CGRP pathway targeting
monoclonal antibodies

Gepants

Atenolol, metoprolol,
nadolol,
propranolol, timolol,

Amitriptyline, venlafaxine

Topiramate,
valproate sodium

Eptinezumab
Erenumab

Fremanezumab
Galcanezumab

Rimegepant
Atogepant

1-3 times daily, oral

Daily, oral

Daily to twice daily, oral

Quarterly, intramuscular

Quarterly, intravenous
Monthly, subcutaneous

Monthly or quarterly,
subcutaneous
Monthly, subcutaneous

Every other day, oral for
rimegepant and
daily for atogepant

Beta adrenergic receptor
antagonist (unknown)

Multiple including:
serotonin transporter,
norepinephrine
transporter, serotonin
5-HT
receptors (unknown)

Unknown, possibly
related to GABA
concentration or
GABA
receptor activity

Acetylcholine
release inhibitor

Antibody against CGRP

Antibody against the
CGRP receptor

Antibody against CGRP

Antibody against CGRP

CGRP
receptor antagonist

Caution in patients with pre-
existing hypotension, poorly
controlled depression, asthma/
COPD, or diabetes

May take 6-8 weeks to notice
clinical improvement. Broad
therapeutic dosing range, so titrate
dose as tolerated

Weight gain, constipation and
drowsiness are common

May take 6-8 weeks to notice
clinical improvement. Broad
therapeutic dosing range, so titrate
dose as tolerated

Weight gain (sodium valproate) or
weight loss (topiramate),
drowsiness, and dizziness

are common

Increased forgetfulness in

some patients

Avoid in patients who are or may
become pregnant

May take 6-8 weeks to notice
clinical improvement. Broad
therapeutic dosing range, so titrate
dose as tolerated

Approved for use in CM only
Caution in patients with
compromised respiratory function,
pre-existing

neuromuscular disorders

Neck pain, headache, worsening
migraine, or muscular weakness
may occur

Recommended for patients who
have inadequate response to or do
not tolerate at least two other
preventive agents
Hypersensitivity, injection site
reactions, new-onset or worsening
hypertension, and/or constipation
may occur

No contraindication in those with
coronary artery disease,
cerebrovascular accident, or
vascular disease

Avoid with strong (medium for
some) CYP3A4 inducers or
inhibitors; dose limitations with
moderate inhibitors

Can be taken on the same day
with triptans or ergots

Based on evidence of efficacy (established and probably) [42,43] except for CGRP pathway antibodies and gepants which are based on current

FDA approval.

BInformation in this column is based on the clinical experience of the authors and prescribing information.



first-line, evidence-based preventive therapies include:
anti-epileptic drugs (topiramate) and beta-blockers
(propranolol, metoprolol, timolol), which have estab-
lished efficacy, and antidepressants (amitriptyline,
venlafaxine) and additional beta-blockers (atenolol,
nadolol), which are probably effective [42]. Additional
antidepressants (such as nortriptyline and duloxetine)
are commonly used for migraine prevention but do
not meet the AHS evidence level for established effi-
cacy or probably effective [47]. Although many
patients benefit from these therapies, studies have
shown that patient adherence to existing oral preven-
tives is low, often because of suboptimal efficacy and
poor tolerability [48].

OnabotulinumtoxinA has established efficacy for
the prevention of CM, but not EM or chronic tension-
type headache [42]. In two clinical trials, treatment
with onabotulinumtoxinA was found to reduce total
headache days in patients with CM with or without
acute medication overuse [46]. The mechanism by
which onabotulinumtoxinA provides benefit for
migraine treatment is thought to involve peripheral
inhibition of the release of inflammatory neurotrans-
mitters/peptides [32].

The current AHS guidelines recommend that
patients be offered CGRP pathway targeting monoclo-
nal antibodies if they have inadequate response or
inability to tolerate >2 other preventive treatments (or
for CM: >2 injections of onabotulinumtoxinA) [42].
Additionally, patients offered CGRP pathway targeting
monoclonal antibody therapy should have 4-7 head-
ache days per month with at least moderate disability
or >8 headache days per month with any disability
level [42]. To date, four monoclonal antibodies target-
ing CGRP or its receptor have shown effectiveness in
clinical trials for migraine prevention and are generally
well tolerated [49]. Erenumab, fremanezumab, galca-
nezumab, and eptinezumab showed higher propor-
tions of patients with >50% reduction in monthly
migraine days relative to placebo for individuals with
either EM or CM [37]. Erenumab, fremanezumab, and
galcanezumab have shown benefits for patients who
had inadequate improvement with other preventive
medications [49]. In a five-year, open-label follow-up
study of erenumab in EM patients, no new safety sig-
nals were observed [50], although reports of constipa-
tion with serious complications as well as
development and worsening of hypertension for
patients taking erenumab were reported through
post-marketing surveillance [51].

Recent phase 2/3 clinical trials showed that two
oral gepants, rimegepant and atogepant, reduced
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monthly migraine days compared to placebo when
taken as preventive therapy [52,53]. Rimegepant and
atogepant were recently approved by the Food and
Drug Administration (FDA) for migraine prevention in
the United States. Rimegepant has an every other day
dosing regimen and is the first medication approved
for use as both an acute and preventive treatment for
migraine[54]. | Atogepant has a daily dosing regimen
and was approved for preventive use only.

One major differentiating factor between the
migraine preventives is the route of administration
and dosing schedule (Table 3). OnabotulinumtoxinA is
administered intramuscularly once per quarter by a
heath care provider. Among the CGRP pathway target-
ing monoclonal antibodies, eptinezumab is a quarterly,
intravenous administration by a heath care provider,
while the remaining therapies are taken monthly (fre-
manezumab can be administered monthly or quar-
terly) and can be self-administered. Established oral
preventives are administered daily or multiple times
per day. The less frequent dosing required for inject-
able options may be helpful for patients who have
struggled with medication adherence. However, some
patients may find injectable options unappealing com-
pared to pills. Overall, potential advantages of inject-
able options compared to the oral preventives include
low side effect profiles, minimal drug-drug interac-
tions, and no need for gradual dose escalation or titra-
tion [42].

With all treatments, it is important to evaluate the
efficacy and tolerability of the medication, and con-
sider changes in dose, adding therapeutics, or chang-
ing treatments, if appropriate. AHS guidelines suggest
efficacy trial periods of at least 8 weeks at the target
dose for oral preventives, 3-6 months for monoclonal
antibodies, and 6months for onabotulinumtoxinA,
while acute medications should be tried for at least
two attacks [42]. Notably, patients may value treat-
ment outcomes differently; for example, increasing
functional ability and quality of life may mean more
to patients than the 50% reduction in monthly head-
ache days that is often measured in clinical trials [42].

Non-Pharmacological approach

The non-pharmacological management of migraine
includes lifestyle modification and identifying the trig-
gers and avoiding or managing them to prevent or
delay progression of migraine [4,55]. Physical activity
and sports have a protective effect in patients with
migraine [6,7]. Currently, there are no of evidence-
based dietary recommendations available for patients
with migraine, however unhealthy food habits are
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always a risk factor [7,55]. The chronification of
migraine and the number of migraine attacks can be
prevented by improving sleep quality or treating sleep
disorder along with migraine [7]. Direct link between
decrease in physical activity and worsening sleep was
observed [7]. In uncommon conditions, such as hemi-
plegic migraine avoiding triggers like emotional and
physical stress, viral infection and head trauma are
part of managing the condition [39].

Concluding remarks and future directions

Migraine is a widespread disease that causes impair-
ment and disability for tens of millions of Americans.
Despite its prevalence, migraine is underdiagnosed
and undertreated. Optimising expeditious diagnosis
and appropriate treatment can lessen patient suffering
and may minimise disease progression for some
individuals.

Internists and other primary care providers are key
to achieving timely diagnosis and effective treatment
for many migraine patients, the majority of whom are
seen in primary care settings. Providers can improve
their recognition of migraine by understanding the
variability of migraine-associated symptoms, utilising
diagnostic screening tools, having a comprehensive
view of migraine diagnostic criteria, and taking a thor-
ough headache history. Once patients are diagnosed
with migraine, shared decision making can be an
important approach to effective migraine manage-
ment. This can include initiating abortive treatments
for acute attacks, educating patients about the risks of
overusing acute therapies, early initiation of preventive
treatment when appropriate, and incorporating
patient preferences and co-existing conditions into
migraine care strategies.

As our understanding of migraine pathophysiology
expands and new therapies arrive in the clinic, the
optimal treatment approach will continue to evolve. It
is crucial to adopt a rational approach to the diagnosis
and management of migraine to reduce the burden of
this common and debilitating disease, and to improve
the lives of patients and their families.
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