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Migraine affects about 12% of adults, with a prevalence of 18% 
in women and 6% in men.1–3 Globally, in 2019, migraine was 
the second leading cause of disability among men and women 
across all age groups, and the leading cause of disability in 
women aged 15–49 years (expressed as years lived with dis-
ability).4 In the United States, more than 70% of all migraine-
related visits are to primary care providers,5 who play a central 
role in diagnosing and managing migraine. Recently, several 
new classes of migraine-specific medications have been shown 
to be effective and the evidence for the effectiveness of non-
pharmacologic interventions is growing. In this article, we dis-
cuss the diagnosis and acute management of migraine, based 
on original research evidence, reviews and clinical practice 
guidelines (Box 1). We discuss prevention of migraine in a 
 second article.6

What is the current understanding of migraine 
pathophysiology?

Migraine is characterized by neuronal hyperexcitability. Many 
genetic variants have been associated with increased suscept-
ibility for migraine, suggesting a strong genetic basis.7 Migraine 
attacks can be broken down into 5 phases: prodrome, aura, 
headache, postdrome and interictal. However, not every 
migraine attack progresses through all phases (e.g., only one-
third of people with migraine will experience aura) and the 
phases do not necessarily occur in succession (e.g., aura and 
headache can occur simultaneously).8,9

The pathophysiology of the headache phase is widely accepted 
to result from activation of the trigeminovascular pathway, which 
consists of peripheral trigeminal afferent nerves that innervate the 
dura and large cerebral arteries. When these neurons are stimu-
lated, they release vasoactive neuropeptides such as calcitonin 
gene-related peptide (CGRP) and transmit nociceptive signals to the 
trigeminal nucleus caudalis. Nociceptive signals from the trigeminal 
nucleus caudalis and the dorsal horn of the upper cervical roots 
(C1–C2) converge at the trigem inal cervical complex before being 
relayed to central structures involved in pain processing (brain 
stem, thalamus, hypothal amus, basal ganglia and cortex).8,9 Levels 
of CGRP increase during a migraine attack and decrease with treat-
ment and between attacks, and CGRP infusion can trigger a 
migraine attack.10 Calcitonin gene-related peptide facilitates 

migraines through various mechanisms, including arterial vasodila-
tion, inflammation in the dura, facilitation of neuronal signalling 
and modulation of nociceptive signal transmission at the trigeminal 
cervical complex.10 The hypothesis that migraine can be aborted or 
prevented by blocking the action of CGRP has been central to the 
development of drugs that target the CGRP ligand or receptor.11

What are the diagnostic criteria for migraine?

In the third edition of the International Classification of Headache 
Disorders (ICHD-3), migraine is subclassified into 6 categories: 
migraine without aura, migraine with aura, chronic migraine, 
complications of migraine, probable migraine and episodic syn-
dromes that may be associated with migraine.12
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Key points
• Migraine is a leading cause of disability across all age groups.

• Routine imaging is not recommended in patients with migraine 
who have no red flags, atypical symptoms or abnormal findings 
on neurologic examination.

• A stratified approach for acute migraine treatment empowers 
patients to choose from different treatment options 
depending on attack symptoms and severity and encourages 
patients to combine medications from different classes.

• Effective acute migraine treatment includes acetaminophen, 
nonsteroidal anti-inflammatory drugs and triptans.

• Ubrogepant and rimegepant are new, effective migraine 
treatments, suitable for patients with cardiovascular disease in 
whom triptans are contraindicated. 

Box 1: Evidence used in this review

We conducted a targeted search of Google Scholar and PubMed to 
identify original research, review articles and clinical practice 
guidelines published through November of 2021, using search 
terms that included, but were not limited to, “migraine acute 
treatment,” “migraine preventive treatment,” “migraine CGRP 
monoclonal antibodies,” “migraine 5-HT1F,” “migraine behavioural 
treatments” and “migraine neuromodulation.” We also consulted 
the most recent guidelines from the Canadian Headache Society 
and the American Headache Society, and the International 
Classification of Headache Disorders, 3rd edition.
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Changes from ICHD-2 include modification of migraine with aura 
so that aura symptoms must meet 3 of 6 aura characteristics (at least 
1 aura symptom spreads gradually over 5 min or more, 2 or more 
aura symptoms occur in succession, each individual aura symptom 
lasts 5–60 min, at least 1 aura symptom is unilateral, at least 1 aura 
symptom is positive, the aura is accompanied — or followed within 
60 min — by headache), to better distinguish migraine aura from 
symptoms of transient ischemic attack.13 The diagnosis previously 
known as basilar artery migraine has been renamed “migraine with 
brain stem aura,” to reflect the low likelihood that the basilar artery 
is involved.12 Chronic migraine has been reclassified as a subtype of 
migraine rather than a complication of migraine, highlighting that it 
is a distinct entity with unique treatments. Although the diagnostic 
criteria for chronic migraine still require that headache be present on 
15 or more days per month for more than 3 consecutive months, 
migraine-type headache need be present on only 8 of the headache 
days each month, in recognition that patients can often experience a 
mixture of headache phenotypes, including tension-type.12

The Visual Aura Rating Scale (VARS) has been validated for 
use in distinguishing migraine with visual aura from nonspecific 
visual symptoms and it has a 91% sensitivity and 96% specificity 
for diagnosis of visual aura when the score is ≥ 5. The 5 character-
istics of the visual symptoms that make up the the scale are 
duration 6–60 minutes (3 points), develops gradually over 5 min-
utes or more (2 points), scotoma present (2 points), zigzag line 
present (2 points) and unilateral (1 point).14

The ID Migraine Screener, a tool that has been validated in pri-
mary care, screens for 3 key migraine-associated features: photo-
phobia, functional impairment and nausea (with the mnemonic “PIN 
the diagnosis”). The screen is positive for migraine if the patient has 2 
or more of the features, and a study of 563 patients presenting for 
routine primary care appointments and reporting headaches in the 
past 3 months found the sensitivity to be 0.81 (95% confidence inter-
val [CI] 0.77–0.85), specificity to be 0.75 (95% CI 0.64–0.84) and the 
positive predictive value to be 0.93  (95% CI 0.54–0.82).15

When should imaging be ordered in patients 
with migraine?

For patients with stable headaches who meet criteria for migraine 
and have a normal neurologic examination, guidelines from the 
American College of Radiology and the American Headache Soci-
ety strongly recommend against routine neuroimaging.16,17 A 
meta-analysis found that in such patients, the prevalence of 
important intracranial abnormalities on neuro imaging ranged 
from 0% to 3.1%, with a combined prevalence of 0.18% (upper 
95% CI 0.59%).18 This is comparable to the prevalence of abnor-
malities detected on neuroimaging among the general popula-
tion (neoplastic abnormalities 0.7% [95% CI 0.47%–0.98%], non-
neoplastic abnormalities 2% [95% CI 1.10%–3.15%]).19 The 
detection of incidental findings can trigger undue patient anxiety 
and unnecessary investigations and procedures.16,17

Neuroimaging should be ordered in patients with an abnormal 
neurologic examination or red flags on history. Headache red flags 
consist of patient characteristics, features of the headache, and 
clinical symptoms or signs that should be assessed in every patient 

presenting with headache. The mnemonic SNOOP4 is a widely 
used, simple, yet comprehensive way to remember the headache 
red flags (Table 1).20,21 Neuroimaging should also be ordered in 
patients with unilateral headache that always occurs on the same 
side (side-locked), a feature of trigeminal autonomic cephalalgias, 
which can be mimicked by underlying central nervous system 
pathologies such as pituitary tumours, intracranial dissections or 
aneurysms, and infections; aura symptoms that are unusual, pro-
longed or persistent, a feature that could indicate an underlying 
lesion or seizure; and post-traumatic headache, because of the 
increased risk for intracranial hemorrhage or vascular injuries.17

Magnetic resonance imaging (MRI) is preferred over computed 
tomography (CT) as it provides better visualization of the brain 
parenchyma and is more sensitive in detecting subtle lesions.22 
The use of contrast can further help with visualizing the brain 
parenchyma and meninges and should be considered when intra-
cranial mass, infection or inflammation are suspected.16 However, 
CT is preferred when hemorrhages or fractures are suspected and 
should be performed first when there is concern for an acute 
abnormality and when MRI is not readily available.22 When head-
ache is accompanied by optic disc edema, CT or MRI with veno-
gram is suggested to rule out cerebral venous sinus thrombosis as 
a cause of high intracranial pressure.16 In some patients, additional 
investigations such as lumbar puncture, electroencephalogram 
and blood work may be indicated, but this is beyond the scope of 
this review. A comprehensive review of neuroimaging and workup 
of secondary causes of headache was recently published.23

What is the approach to acute treatment of a 
migraine attack?

The goal of treatment of migraine attacks is to provide rapid relief 
from pain and other migraine-related symptoms, to restore patient 
function and to prevent recurrence. Ideally, treatment should be 
self-administered, effective, well tolerated and affordable, and 
require minimal redosing.24 A stratified approach to treatment that 
empowers patients to choose from different options, depending on 
attack symptoms and severity, and encourages them to combine 
medications from different classes (e.g., nonsteroidal anti -
inflammatory drugs and triptans) for severe or prolonged attacks, 
is preferred.25,26 Migraine attacks associated with mild disability can 
be treated with simple analgesics, with an additional dose of the 
same or a different agent in the next 2–24 hours, if needed. The 
Traffic Light of Headache is a tool that can help patients make 
acute treatment decisions using a stratified treatment plan, accord-
ing to their level of functional impairment.27 All patients should be 
educated and screened for medication overuse, which can lead to 
medication- overuse headache and is a risk factor for transforma-
tion of episodic to chronic migraine.25,26

Classic pharmacologic acute treatments for migraine
Guidelines from the Canadian Headache Society and Amer-
ican Headache Society both indicate that acetaminophen, 
acetylsalicylic acid, diclofenac, ibuprofen, naproxen sodium 
and triptans have the highest level of evidence for treat-
ment of migraine attacks (Table 2).26,28 Dihydroergotamine, 
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Table 1: Headache red flags — modified SNOOP420,21

Red flag Clinical features Etiologies to exclude

S Systemic signs, symptoms or 
disease

Fever, weight loss, HIV, immunosuppression, malignancy, 
pregnancy or postpartum

Metastatic disease, CNS infection, CVST, 
RCVS, IIH

N Neurologic symptoms or signs Neurologic deficits or atypical or prolonged neurologic 
symptoms, or both

Neoplastic, inflammatory, infectious or 
vascular CNS disease

O Onset (late) Headache onset after age 50 yr Neoplastic, inflammatory or infectious CNS 
disease; giant cell arteritis

O Onset (sudden) Thunderclap headache with onset to maximum intensity 
in < 60 s

Subarachnoid hemorrhage, CVST, RCVS, 
arterial dissection

P Papilledema Optic disc swelling (with or without pulsatile tinnitus, 
diplopia, transient visual obscuration, weight gain)

Raised intracranial pressure (mass lesion, 
hemorrhage, edema, CVST, IIH)

P Postural aggravation Headache worsened or triggered by standing or lying 
down

Intracranial hypotension (cerebrospinal 
fluid leak), intracranial hypertension (IIH, 
mass lesion)

P Precipitated by valsalva Headache triggered by valsalva (coughing, exercise or 
intercourse)

Chiari malformation, mass lesion (e.g., 
posterior fossa)

P Pattern change or progressive Change in previously stable pattern (loss of headache-
free periods) or progressively worsening headache with 
evolving clinical symptoms

Any secondary cause

Note: CNS = central nervous system, CVST = cerebral venous sinus thrombosis, IIH = idiopathic intracranial hypertension, RCVS = reversible cerebral vasoconstriction syndrome.

Table 2: Traditional medications for acute migraine treatment26

Drug category Drug(s)

Canadian Headache Society

Level of 
evidence*

Strength of 
recommendation†

Recommended for use in episodic migraine

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

High Strong

Acetaminophen and NSAIDs Acetaminophen, acetylsalicyclic acid, diclofenac potassium, 
ibuprofen, naproxen sodium

High Strong

Combination analgesics Naproxen–sumatriptan High Strong

Anti-emetics (adjunct) Metoclopramide Moderate Strong

Domperidone Low Strong

Ergots Dihydroergotamine (nasal, subcutaneous) Moderate Weak

Not recommended for routine use in episodic migraine‡

Ergots Ergotamine Moderate Weak

Opioids and tramadol Opioids or opioid-containing combination analgesics Low Weak

Tramadol or tramadol-containing combination analgesics Moderate Weak

Not recommended for use in episodic migraine§

Synthetic opioids Butorphanol nasal spray Low Strong against

Barbiturates Butalbital-containing combination analgesics Low Strong against

Note: GRADE = Grading of Recommendations Assessment, Development and Evaluation, NSAID = nonsteroidal anti-inflammatory drug. 
*Levels of evidence using the GRADE system: high = the guideline authors are confident that the true effect lies close to the estimate given by the evidence available; moderate = the 
guideline authors are moderately confident in the effect estimate, but there is a possibility it is substantially different; low = the confidence in the effect estimate is limited and the true 
effect may be substantially different; very low = the guideline authors have little confidence in the effect estimate.
†Recommendation categories using the GRADE system: strong = benefits clearly outweigh risks and burdens for most patients; weak = the balance between benefits and risks is narrow 
and there is uncertainty about when it should be used.
‡Not recommended for routine use but may be considered for occasional use when other medications have failed.
§Should be avoided except in exceptional circumstances.
Adapted with permission from Worthington I, Pringsheim T, Gawel MJ, et al.; Canadian Headache Society guideline: acute drug therapy for migraine headache. Can J Neurol Sci 
2013;40(Suppl 3):S1-80.
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which has been available for decades, can be useful as a 
first-line agent in some patients (patients with severe 
attacks or who do not respond well to triptans, or both).  
However, the Canadian Headache Society recommends 
against routine use of dihydroergotamine, given potential 
drug interactions and a high risk of vascular adverse effects, 
such as bradycardia and prolonged vasoconstriction (cor-
onary, peripheral and central).26 Dihydroergotamine is con-
traindicated in patients who are pregnant or have a history 
of peripheral vascular disease, coronary artery disease, 
uncontrolled hypertension, stroke, sepsis, and renal or 
hepatic dysfunction.24 The Canadian Headache Society also 
strongly recommends against the routine use of combina-
tion analgesics containing codeine or tramadol, opioids, 
and butalbital- containing medications, owing to the high 
risk of sedation, dependence and the development of medi-
cation overuse headache.22,26

New pharmacologic acute treatment of migraine
Two classes of orally administered small-molecule drugs have 
recently been approved by the US Food and Drug Administration 
for the treatment of migraine attacks with and without aura: 
ditans (lasmiditan) and gepants (ubrogepant and rimegepant) 
(Table 3). They can be used in patients with cardiovascular dis-
ease in whom triptans are contraindicated.29–31 The gepants are 
currently being considered by Health Canada, but at the present 
time, lasmiditan will not be marketed in Canada.

The safety and efficacy of each class of drug has been evalu-
ated in phase 3, randomized, placebo-controlled trials, which 
assessed acute treatment response during a single migraine 
attack.29,30,32–35 Study design and inclusion and exclusion cri-
teria were similar across the trials. The co-primary outcomes 
were freedom from pain at 2 hours and resolution of the most 
bothersome migraine symptom at 2 hours. Inclusion criteria 
were a minimum 1-year history of migraine or migraine with 
aura, onset before age 50 years and 2–8 moderate-to-severe 
migraine headaches per month. Patients were excluded if they 
had 15 or more headache days per month, a history of medica-
tion overuse or a change in their baseline preventive treatment 
within the previous 3 months. Although patients with cardio-
vascular risk factors (e.g., obesity, diabetes, dyslipidemia, 
smoking) were included in all trials, patients with clinically 

important cardiovascular disease were excluded from all stud-
ies except 1 trial that evaluated lasmiditan.30 This is the most 
notable limitation of these studies, given that the greatest 
potential advantage of the ditans and gepants is their suitabil-
ity for use in patients with clinically important cardiovascular 
disease in whom triptans are contraindicated.

Trial participants had a mean age between 40 and 42 years, 
84.0%–88.0% were women and 75.0%–82.5% were white. All 
3 drugs met the co-primary outcomes (freedom from pain at 2 h 
and resolution of the most bothersome migraine symptom at 
2  h) compared with placebo, and treatment-related adverse 
effects were mild and transient (Table 3).29,30,32–35 The most com-
mon adverse effects with the gepants were nausea, dizziness, dry 
mouth and dyspepsia.32,34 Open-label extension trials have not 
identified any long-term safety or tolerability concerns for up to 
1  year.36,37 Dizziness and sedation were the most common 
adverse effects seen with lasmiditan, resulting in a label warning 
patients not to drive within 8 hours of its use (Table 3). Ongoing 
collection of real-world data is needed to monitor for emergence 
of additional potential adverse effects with use beyond 1 year.

No head-to-head studies have compared ditans or gepants 
with triptans. However, a recent systematic review and meta-
analysis quantified the effect of lasmiditan, rimegepant and 
ubrogepant compared with triptans in treatment of migraine 
attacks.38 In terms of efficacy, triptans (except naratriptan 
2.5  mg and almotriptan 6.25 mg) were more strongly associ-
ated with freedom from pain at 2 hours than lasmiditan 
(50  mg, 100 mg), rimegepant 75 mg and ubrogepant (50 mg, 
100 mg). Patients treated with rizatriptan, sumatriptan and 
zolmitriptan had more adverse events than patients treated 
with rimegepant and ubrogepant.38 Patients treated with las-
miditan had more adverse events than most other treatments 
(triptans and gepants) at all doses, owing to a high incidence 
of dizziness and sedation. In summary, most triptans are more 
efficacious than the new drugs, but with similar or poorer tol-
erability than gepants. Lasmiditan appears to be associated 
with the most adverse events.

According to current evidence, triptans should remain the 
mainstay of acute treatment of migraines, while ditans and 
gepants can be alternatives for patients who cannot tolerate or 
do not respond well to triptans, as well as patients with cardio-
vascular disease in whom triptans are contraindicated. As of 

Table 3: New pharmacologic therapies for acute treatment of migraine, with or without aura

Drug Ubrogepant Rimegepant* Lasmiditan†

Mechanism of action CGRP receptor antagonist CGRP receptor antagonist 5-HT1F receptor agonist

Dosing Oral: 50 or 100 mg as needed 
(max 2 doses/24 h)

Oral or sublingual: 75 mg as needed 
(max 1 dose/24 h)

Oral; 50, 100 or 200 mg as needed  
(max 1 dose/24 h)

Adverse effects Nausea, dizziness and dry mouth Nausea and abdominal pain and 
dyspepsia

Dizziness, drowsiness, paresthesia, 
nausea, vomiting and muscle weakness

Note: CGRP = calcitonin gene-related peptide.
*Rimegepant is not yet approved in Canada.
†Lasmiditan is not expected to be coming to the Canadian market at the present time. Label warning: avoid driving within 8 hours of its use.
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May 2021, rimegepant was also approved in the US for preven-
tion for episodic migraine, making it the first oral medication 
with indications for both acute and preventive treatment, the 
latter being the subject of a subsequent article.6,33,35,39

What are the device- and procedure-related 
treatment options for migraine?

Neuromodulation devices and peripheral nerve blocks have a 
role in the management of a small number of patients with 
migraine. Evidence to support these is discussed in Appendix 1 
(available at www.cmaj.ca/lookup/doi/10.1503/cmaj.211969/
tab-related-content). Neuromodulation devices, of which 2 are 
available in Canada, can be used alone or together with pharma-
cotherapy for the acute treatment of migraine. They are non-
invasive and have minimal adverse effects. Peripheral nerve 
blockade with local anesthetic injection can be performed at 
 various nerve branches of the trigeminocervical system and it is 
covered by most provincial public health plans in Canada. 

Conclusion

Migraine is a leading cause of disability. Treatment of migraine 
attacks should aim to provide rapid relief from headache pain 
and related symptoms, restore patient functioning and prevent 
recurrence. Older medications remain effective, although newer 
medications may be preferred for certain groups of patients. In 
Box 2, we provide a practical clinical approach to manage-
ment of the patient with migraine. Nonpharmacologic and 
pharmacologic approaches to the prevention of migraine will be 
discussed in a separate article.6
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