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Migraine Headache: 
Diagnosis and Current and Emerging Preventive Treatments
Richard B. Lipton, MD, and Stephen Silberstein, MD

Migraine is associated with considerable pain and disability. Accurate diagnosis that differentiates migraine 
from other primary and secondary headache disorders is needed, and clinicians should assess the patient’s 
risk of progressing to chronic migraine. Many patients will benefit from preventive treatment. Clinicians 
must know how to identify these patients and be familiar with the numerous preventive treatments. Finally, 
clinicians must select the safest, most effective treatment while keeping in mind individual characteristics 
such as coexisting conditions and patient preferences.

(Prim Care Companion CNS Disord 2018;20[suppl E1]:li17059su1c)
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Far more serious than a simple headache, migraine is a neurovascular disorder 
that is associated with considerable pain and impairment. According to the 

2016 Global Burden of Disease Study, migraine was the second greatest cause 
of disability, affecting more than 45 million people worldwide.1 The burden 
of migraine can be eased through accurate diagnosis and effective preventive 
treatment, but many patients who could benefit from preventive treatment do not 
receive it.2 One study of 775 patients with episodic migraine found that only 39.5% 
received a diagnosis and only 26.3% received appropriate acute treatment.3 Here, 
we present information that we hope helps clinicians diagnose and treat patients 
with migraine.

IMPROVING THE DIAGNOSIS OF MIGRAINE

A key point to remember when assessing any patient with headaches is that 
a headache is a symptom, not a diagnosis. Just as back pain or abdominal pain 
can have multiple causes, headaches can stem from numerous etiologies. The 
current edition of the International Classification of Headache Disorders (ICHD-
3)4 documents over 300 types of headaches, which are broadly categorized as
primary or secondary headache disorders. Primary headaches are those without
an underlying cause, whereas secondary headaches have a distinct etiology (eg,
hemorrhage, brain tumor, traumatic brain injury).5 Primary headaches can
be placed into 4 broad categories: tension-type headache, migraine, trigeminal
autonomic cephalalgias, or other primary headache disorders.4 Although tension-
type headaches are the most common, migraine is the most debilitating of the
primary headache disorders.5

Characteristics of Migraine
Migraine is a complex neurologic disease with identifiable characteristics. 

According to the ICHD-3,4 to be diagnosed with migraine, a patient must 
experience ≥ 5 attacks that last 4 to 72 hours if untreated; are accompanied by 
nausea and vomiting and/or light or sound sensitivity; and have at least 2 of the 
following characteristics: unilateral location, pulsating quality, moderate to severe 
pain intensity, or aggravation by routine physical activity.

Frequency/continuity of attacks. Diseases are typically classified as episodic 
or chronic. Episodic diseases are monophasic conditions such as a cold or the 
flu, and chronic diseases occur over an extended period of time and are often 
progressive, such as Alzheimers, epilepsy, or Parkinson disease. Migraine and most 
other primary headache disorders are different. They, like epilepsy, are chronic 
disorders with episodic manifestations, but additional confusion exists. This is 
because headache disorders occurring less than 15 days are called episodic, whereas 
those occurring 18 or more days a month are called chronic, even though they 
are both chronic disorders—they are chronic disorders with episodic attacks. 
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Figure 1. Stages of a Migrainea

aBased on Giffin et al,9 Giffin et al,10 and International Headache Society.4

Prodrome Headache Postdrome

Aura (when present)

Tiredness

Di�culty concentrating

Sti� neck

Sensitivity to light/sound

Feeling emotional/irritable

Visual disturbances

Sensory disturbances

Speech di�culties

Moderate to severe pain, often 
unilateral and throbbing

Mild head discomfort

Headache attacks are the most prominent 
manifestation of the disorder and occur 
as distinct episodes, but between episodes 
the person’s predisposition to headache 
endures, which is a state of neuronal 
hyperexcitability, similar to that which 
underlies epilepsy.6

Triggers. Frequently factors can be 
identified that trigger episodic attacks, 
and these triggers can serve as therapeutic 
targets. Common migraine triggers include 
stress, sleep deprivation, fatigue, and 
hormonal changes.7

Symptoms. The main symptom of 
migraine is a moderate to severe headache, 
which is often unilateral and/or has a 
pulsating quality.4 Migraine headaches are 
also commonly accompanied by nausea, 
vomiting, and sensitivity to light or sound.

Impairments. The impairments 
associated with migraine are considerable 
and affect multiple domains.8 During 
headache attacks, individuals with migraine 
experience impairments at school, work, 
home, and in social settings. Many require 
bedrest to manage their headaches, leading 
to reduced productivity. Migraines also 
lead to reduced productivity in the form 
of presenteeism. Furthermore, the burden 
of migraine is felt not only during episodic 
attacks; individuals with migraine often 
experience anxiety about when their next 
headache will hit. They may engage in 
phobic avoidance of certain activities out of 
fear of triggering an attack.8

Stages. A migraine progresses through 
3 stages (Figure 1),4,9,10 beginning with a 
premonitory or prodromal phase. During 
this phase, which precedes the onset of pain, 
the most commonly reported symptoms 
include tiredness, difficulty concentrating, 
stiff neck, and sensitivity to light or noise.9 
During the prodromal phase, some patients 
will experience an aura, which is a complex 
of neurologic symptoms that may continue 
into the headache phase.4 Auras will often 
have both positive and negative features, 
and visual auras are most common. Thus, 
a person may experience positive features 
such as flashing lights or zig-zagging 
lines, followed by negative features such 
as greyed-out vision or a blind spot. Auras 
can also manifest as sensory disturbances 
such as numbness or a feeling of pins and 
needles, or as speech disturbance, which is 
typically aphasia.4

For those who experience an aura, it 
may continue into the headache stage, or 
it may not begin until the headache stage.4 
Once the active headache phase begins, 
the pain will be moderate to severe and 
will often have a pulsing or throbbing 
quality. In addition, the pain will tend 
to be unilateral and is often worsened 
by physical activity, light, sound, and 
smells. Nausea and vomiting are common 
symptoms. Once the full headache resolves, 
mild head discomfort may persist into 
the postdrome.10 During this phase, a 
number of non-headache symptoms may 

continue for as long as 1 to 2 days. The most 
commonly reported postdromal symptoms 
include tiredness, difficulty concentrating, 
changes in mood, stiff neck, sensitivity to 
light and sound, and thirst.

Migraine is a cyclical disorder, and, 
therefore, in addition to the time spent in 
active phases of migraine, individuals with 
this disorder spend a large amount of time 
between episodes. Although symptoms 
may not be present during this state, much 
of the burden and distress associated with 
migraine may persist due to anxiety in 
anticipation of the next episode.8

Patient Perspectives
“I am a migraineur and have been off of 
work [for 5 months]. I tried to return twice  
but ended up home within the week. I 
miss my friends at work most of whom 
don’t know why I’m out. I follow and touch 
base with many of them thru Facebook 
but every time I post about my migraines 
I end up deleting the post. I am afraid to 
admit the reason for my absence (& their 
overtime) because I don’t think many would 
understand that it’s not just a headache. 
It’s excruciating pain for days at a time 
followed by post-drome. It makes me feel 
lonely which, on top of the stress being out 
of work causes, only adds to the problem. 
According to my doc I may have to go 
on total disability. My husband is very 
supportive but even he doesn’t understand 
the scope of the problem. The stigma of 
migraine can be as bad as the migraine 
itself.”11

Differential Diagnosis of Migraine
Headache is a frequent reason for people 

to seek medical care. Diagnosis is a 3-step 
process.

Step 1: Rule out headaches secondary 
to other causes. The first step is to 
determine if the patient is experiencing 
a primary headache disorder.12 All new 
headache patients should receive an initial 
assessment for indications that headaches 
are secondary to another condition. These 
signs can be remembered with the acronym 
SNOOP:

Systemic signs/symptoms (fever, weight 
loss) or disease (malignancy, acquired 
immune deficiency syndrome)

Neurologic symptoms or signs
Onset is abrupt (thunderclap headache)
Onset is after age 40 years
Pattern change (change in severity, 

frequency, or type)12
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Table 1. Risk Factors for Migraine 
Progression to Chronic Statusa

Clinically Modifiable  
Risk Factors

Clinically Unmodifiable  
Risk Factors

Attack frequency
Obesity
Diabetes
Arthritis
Overuse of acute 

medications
Depression
Anxiety
Stressful life events
Caffeine consumption
Allodynia
Snoring

Gender (female)
Age (older)
Race (white)
Lower educational/

socioeconomic level
History of head/neck 

injury

aBased on Lipton.17

inaccurate.3 The best approach is to ask 
simple, open-ended questions—“Tell me 
about your headaches and how they led to 
your coming here”—and allow the patient 
to talk.14 Patients should be asked about 
impairment as well as symptoms. Using this 
open-ended, directed approach actually 
makes visits shorter, not longer, contrary to 
the fear of many clinicians.8

Clinicians should ask patients the 
number of days per month they experienced 
a headache of any severity, and also the 
number of days that they were completely 
free of headaches.15 When these 2 numbers 
are added, they should roughly equal the 
total number of days in the month, but if the 
number is well below 30, the clinician must 
ask about the unaccounted-for days. Many 
patients report only severe headaches, and 
the missing days may be days on which they 
experienced mild headaches. Mild headache 
days must also be identified because the 
total number of headache days is necessary 
for an accurate migraine diagnosis.4,15,16

Case Practice Question
Discussion of best responses can be found at the end of the activity.
Case 1.1 Lee is a 25-year-old woman who reports a 4-year history of headaches. She 
experiences 2 headache attack days per month, and the headaches last 12 hours if 
untreated. The pain of these headaches is worse on the right side of her head, has a 
pulsating quality, and is severe. Lee has premonitory irritability but does not experience 
an aura. Her headaches worsen during her menstrual cycle and are accompanied by 
nausea and photophobia. She takes ibuprofen to treat these headaches. In addition to 
the headaches, Lee has mild depression and anxiety and is obese.
What should be the first step in establishing Lee’s headache diagnosis?

a. Evaluate Lee for symptoms or signs that her headaches may be due to secondary 
causes

b. Rule out migraine based on the duration of Lee’s headaches
c. Determine a specific headache diagnosis based on Lee’s symptoms

If any of these signs are identified, 
the clinician should suspect a secondary 
headache disorder and conduct appropriate 
evaluations, such as cranial imaging, lumbar 
puncture, or other diagnostic testing.

Step 2: Use frequency and duration of 
headaches to narrow possible diagnoses. 
The next step in diagnosing a primary 
headache disorder is to differentiate 
between chronic and episodic headaches 
based on average monthly frequency of 
the attacks.13 Individuals who experience 
15 or more headache days per month are 
considered to have chronic headaches, 
whereas fewer headaches per month are 
considered episodic. Episodic headaches 
are further categorized as either short-
duration, if the headache lasts for less than 
4 hours, or long duration, if it lasts 4 hours 
or more. The frequency and duration of 
headaches can help clinicians include or 
exclude possible diagnoses. For example, 
per the ICHD-3,4 to receive a diagnosis of 
migraine, a patient’s headaches must have 
a minimum duration of 4 hours, so this 
diagnosis can be ruled out in all patients 
who experience headache durations under 
4 hours.

Step 3: Match patient’s symptoms to 
the appropriate headache syndrome. 
The final step in diagnosing a primary 
headache disorder is to determine which 
of the 4 primary headache syndromes in 
the ICHD-3 best matches the patient’s 
symptoms.13 For patients experiencing 
headaches with a greater-than-4-hour 
duration, clinicians will primarily need to 
distinguish between the 2 most common 
types of primary headache: tension-type 
headache and migraine.4,5,13 Although 
these 2 headache disorders have some 
similarities, they can be differentiated from 
each other based on the location, quality, 
and intensity of pain. Migraine headaches 
are moderate to severe and tend to have a 
pulsating quality and unilateral location. 
In contrast, tension-type headaches are 
mild to moderate, and the associated pain 
tends to be bilateral and have a pressing or 
tightening quality. Furthermore, migraines 
are often aggravated by physical activity and 
accompanied by nausea or vomiting, but 
tension-type headaches do not have these 
features.

Obtaining an accurate history of a 
patient’s symptoms can be challenging. 
Patients’ self-reported symptoms can be 

Possible Trajectories of a Migraine 
Diagnosis and Risk Factors for 
Progression

Migraine is not static.17 Some individu-
als will cease experiencing symptoms over a 
prolonged period; their migraine diagnosis 
should be considered to be in remission. 
Other individuals will experience symptoms 
that remain stable over time and show no 
signs of progression. These individuals are 
exhibiting persistent migraine. In contrast, 
many individuals who begin with episodic 
migraine will experience a progression of 
symptoms, and their diagnosis will evolve to 
chronic migraine.17 The ICHD-34 diagnosis 
of chronic migraine requires that a patient 
experience headache on 15 or more days per 

month for 3 or more months, and the head-
aches on at least 8 of those days must have 
the features of a migraine. The rate of con-
version from episodic to chronic migraine is 
estimated to be about 3% per year.18,19

Risk factors that contribute to the 
development of chronic migraine have 
been identified. Although many of these 
risk factors are not modifiable, several are 
remediable and may serve as targets to 
prevent disease progression (Table 1).17 
Gender, race, and age are nonmodifiable 
risk factors; chronic migraine is more 
common in women and white people,20 
and although the prevalence of migraine is 
highest in individuals aged 30 to 49 years 
and declines after 50 years, the proportion 
of patients with frequent headache days 
increases with age.21 Lifetime occurrence 
of a head or neck injury can increase an 
individual’s risk of developing chronic 
headaches.22 Low socioeconomic status23 
and the experience of major or stressful life 
events24 are associated with chronicity.

Risk factors that can be targeted to 
reduce a patient’s likelihood of developing 
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chronic migraine include high caffeine 
consumption,25 psychiatric disorders such 
as depression and anxiety,26 and medical 
conditions such as obesity, arthritis, 
diabetes, and sleep disorders, particularly 
snoring.20,27 Clinicians should provide 
treatment for comorbid conditions and 
implement behavioral interventions such as 
weight loss strategies or caffeine reduction 
as needed to reduce the patient’s risk of 
progressing to chronic migraine.17

Certain headache and treatment 
characteristics have also been identified 
as risk factors for progression. Greater 
headache frequency and intensity and 
the experience of allodynia or nausea are 
all associated with progression to chronic 
migraine.20,26,28,29 One of the greatest risk 
factors for migraine progression is excessive 
use of symptomatic medications.18 The 
amount of a medication that is considered 
excessive depends on the agent, but for 
acetaminophen and nonsteroidal anti-
inflammatory drugs, 15 or more days 
per month is considered overuse.4 For 
other agents used to treat migraines, 
such as triptans and opioids, 10 or more 
days per month is considered overuse. 
In headache clinics, more than 80% of 
patients with chronic migraine have 
been found to overuse symptomatic 
medication.18 Opiates and barbiturates are 
the treatments associated with the highest 
risk of progression to chronic migraine,18 
and these agents should, therefore, be used 
with caution.

 Case Practice Question
Discussion of best responses can be found at the end of the activity.

Case 1.2 Lee is now 38 years old. After her initial visit at age 25 years, she was diagnosed 
with episodic migraine and prescribed an oral triptan. Initially, this treatment was 
successful, but she discontinued the triptans after a year because of recurrence. At age 
36 years, Lee and her husband entered a stressful divorce, and her headache frequency 
increased. She began acute treatment with butalbital, aspirin, and caffeine (BAC) 
combination. By the following year, Lee’s headache frequency had further increased to 
10 to 14 days per month, and her depressive features had also worsened. Her headaches 
continued to worsen, and now Lee is experiencing severe headaches 9 days per month 
and moderate headaches 15 to 20 days per month. She treats only her severe headaches 
with BAC combination. Her severe headaches are accompanied by increased sensitivity 
and pain while brushing her hair, showering, or just resting her head on a pillow. You now 
diagnose her with chronic migraine.
Which of the following is NOT a risk factor that predisposed Lee to developing chronic 
migraine?

a. Coexisting depression
b. Use of butalbital, aspirin, and caffeine
c. Experience of a stressful life event
d. Presence of allodynia
e. Discontinuing triptans

IMPROVING OUTCOMES 
THROUGH PREVENTIVE 

TREATMENT
The ultimate goal of headache treatment 

is to provide relief from the headache. Acute 
treatment includes not only medication but 
also strategies such as escaping noisy or 
smelly environments, resting, and using 
cold compresses. Acute medications are 
taken after an attack has begun to relieve 
pain and disability and stop progression, 
and preventive treatments are taken to 
reduce the frequency, severity, and duration 
of attacks.30 Effective preventive treatment 
has the additional benefits of improving 
responsiveness to acute treatments and 
reducing disability.31 Despite the pain and 
disability associated with migraine attacks 
and the benefits of preventive treatment, 
most patients rely on acute treatments to 
manage their headaches.2 The American 
Migraine Prevalence and Prevention study2 
found that although 38.8% of patients 
with migraine are potential candidates for 
preventive treatment, only 13% are actually 
receiving it.

When to Consider Preventive 
Treatment

Not every patient is a candidate for 
preventive treatment. Guidelines are 
available to assist clinicians in selecting 
patients who are likely to benefit from this 
type of treatment.32 Candidates include those 
receiving acute treatment and continuing to 

experience headaches that are frequent or 
severe enough to interfere with functioning. 
A patient may also be experiencing side 
effects from or be in danger of overusing 
acute treatments, or the acute treatments 
may be ineffective, contraindicated, or cost-
prohibitive. For patients with uncommon 
migraine conditions including hemiplegic 
migraine, basilar migraine, migraine with 
prolonged aura, or migrainous infarction, 
preventive treatment is necessary to avoid 
neurologic damage. Finally, some patients 
may prefer preventive treatment over acute 
treatment.32

Case Practice Question
Discussion of best responses can be  
found at the end of the activity.
Case 2 Jonathan is a 45-year-old bus 
driver who has 5 migraine attacks 
per month that interfere with his 
functioning despite acute treatment 
with sumatriptan. His headache profile 
is stable, and his medical and neurologic 
examinations are normal. What should 
you do?

a. Reevaluate Jonathan for potential 
secondary headache causes

b. Try a different triptan
c. Discontinue acute treatment and 

start preventive medication
d. Use combined acute and preventive 

treatments

Principles of Preventive 
Pharmacologic Therapy

A variety of medications is used for 
the preventive treatment of migraine, and 
consensus-based principles have been 
established that clinicians should follow 
regardless of the specific agent being used.32 
Medication should be initiated at the lowest 
possible dose and slowly increased until 
efficacy is achieved or until side effects 
become a problem. Other medications that 
may interfere with the preventive treatment 
should be avoided, particularly overuse of 
acute migraine treatments. New treatments 
must be given an adequate trial, keeping in 
mind that 2 to 3 months may be needed 
before benefits become apparent. Patients 
should be educated about medication use 
and expectations. To accurately evaluate the 
effect of treatment, patients should keep a 
headache diary that includes information 
on the frequency, severity, duration, 
disability, and response to treatment of 
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all attacks, as well as adverse effects. After 
patients have shown sustained improvement 
for 6 months,33 tapering and discontinuing 
treatment may be considered.32

Coexisting conditions must also be 
considered when initiating preventive 
treatment.32 Conditions known to occur 
more frequently in patients with migraine 
include cardiovascular disorders such as 
stroke, angina, and hypertension; psychiatric 
disorders such as depression, anxiety, and 
bipolar disorder; restless leg syndrome; 
asthma; and irritable bowel syndrome, 
among others.30,32,34 If a comorbid condition 
is present, the ideal treatment strategy is 
to select an agent that effectively treats 
both conditions, but if this is not possible, 
clinicians must select a preventive treatment 
that is not contraindicated for the other 
condition. Caution must also be taken to 
ensure that none of a patient’s medications 
will interact or exacerbate any symptoms. 
If a female patient is of childbearing age, 
clinicians must determine the possibility 
of her becoming pregnant because some 
preventive treatments have teratogenic 
effects.32

Selection of Preventive Treatment
The pathophysiology of migraine 

is complex and not fully understood. 
The pharmacologic options for the 
preventive treatment of this disorder, 
therefore, are numerous. These treatments 
include α antagonists, anticonvulsants, 
antidepressants, β blockers, a calcitonin 
gene-related peptide (CGRP) receptor 
antagonist, and calcium channel blockers, 
among others.32,35,36

To select the best treatment for an 
individual patient, clinicians must select 
the agent that has the greatest evidence 
of efficacy and safety for the patient’s 
migraine type, but the treatment must also 
be agreeable to the patient and must not 
exacerbate any coexisting conditions.37 The 
American Academy of Neurology (AAN) 
and the American Headache Society (AHS) 
analyzed studies of preventive migraine 
treatments available in the United States that 
were published from June 1999 to May 2009 
and developed guidelines that classified the 
treatments into different levels of efficacy 
depending on the strength of the evidence 
(Figure 2).12,37,38 Since that time, additional 
evidence and new treatments have become 
available.30,35,36

Treatments with established efficacy. 
The β-blockers metoprolol, propranolol, 
and timolol and the antiepileptic drugs 
divalproex sodium, valproate, and topiramate 
are considered by the AAN to be the 
treatments with the best evidence of efficacy 
and therefore should be considered first-line 
treatments for migraine prevention. Recently, 
a treatment with a novel mechanism was 
approved for the prevention of migraine.36 
Erenumab is the only approved agent that 
was designed specifically for the treatment of 
migraine. This agent is a human monoclonal 
antibody (mAb) that acts as an antagonist of 
the CGRP receptor.39 The AAN recommends 
trying erenumab for patients who have not 
had success with other preventive therapies.40

β-blockers are a widely used treatment for 
migraine prophylaxis.30 An early hypothesis 
of migraine pathology held that the pain 
of migraines was caused by dilation of 
sensitive cranial blood vessels. Although 
this theory has been abandoned as too 

simplistic, vascular mechanisms are known 
to be involved in migraine pathology.41 
The mechanisms by which β-blockers are 
able to reduce migraine frequency are not 
fully understood,42 but they may disrupt 
descending nociceptive signaling through 
aminergic-mediated modulation.43,44 
Despite the efficacy and relative safety of 
these agents, they should not be used to treat 
migraine in patients with coexisting asthma, 
bradycardia, depression, or hypotension, 
although β-blockers may be beneficial in 
patients with coexisting hypertension.37

The anticonvulsants that have been 
found to be effective for migraine are 
thought to derive their therapeutic 
effect through different mechanisms.45 
Valproate and divalproex sodium are 
thought to inhibit trigeminovascular and 
trigeminothalamic nociception and cortical 
hyperexcitability through modulation of 
GABA receptors. Topiramate is thought to 
inhibit trigeminovascular pain responses 
through potentiation of GABA inhibition, 
non-NMDA glutamate receptor inhibition, 
and modulation of voltage-gated sodium and 
calcium ion channels.43,45 Anticonvulsant 
agents should be the treatment of choice 
in patients with migraine and coexisting 
epilepsy. Valproate/divalproex sodium is 
associated with weight gain and therefore 
should be avoided in patients with obesity, 
but this side effect may make this treatment 
beneficial for patients with coexisting 
anorexia. Topiramate, however, should be 
avoided in patients with anorexia as well as 
those with cognitive complaints.37 Although 
topiramate has been suspected of increasing 
a patient’s risk of urolithiasis, evidence 
suggests that the risk is increased not by 
topiramate46 but rather by the experience of 
having migraines.47

Treatments with probable efficacy. The 
β-blockers atenolol and nadolol and the 
antidepressants amitriptyline and venlafaxine 
are treatments with probable efficacy that 
clinicians should consider for migraine 
prevention.37 Atenolol and nadolol lack as 
strong an evidence base as other agents in 
this class and therefore have been designated 
as probably effective.48 Amitriptyline is a 
tricyclic antidepressant that inhibits the 
reuptake of both norepinephrine and 
serotonin and has antagonistic effects at some 
5HT2-receptors; venlafaxine is a serotonin-
norepinephrine reuptake inhibitor.49 
Abnormal serotonergic neurotransmission 

Figure 2. American Academy of 
Neurology (AAN) Recommended 
Pharmacologic Treatments for 
Prevention of  Migrainea 

aBased on Silberstein et al,37 Goadsby et al,38 and 
Dodick.12

bErenumab was approved after the release of the 
AAN guideline but has been found effective in 
at least 2 Class I studies and, therefore, meets 
the AAN’s criteria for a Level A rating.

Treatments that 
should be o�ered

Level A:
Established E�cacy

• metoprolol
• propranolol
• timolol
• divalproex sodium
• sodium valproate
• topiramate
• erenumabb

Treatments that 
should be considered

Level B:
Probable E�cacy

• atenolol
• nadolol
• amitriptyline
• venlafaxine

Treatments that 
may be considered

Level C:
Possible E�cacy

• lisinopril
• candesartan
• nebivolol
• guanfacine
• carbamazepine
• cyproheptadine
• nicardipine
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Discussion of Case Practice Questions
Case 1.1:  
Preferred response is a. Evaluate Lee for symptoms or signs that her  
headaches are due to secondary causes.
Secondary headache causes must always be excluded first because they may be an 
indication of a more serious condition that requires further evaluation.
Case 1.2:  
Preferred response is b. Use of butalbital, aspirin, and caffeine.
Because Lee uses this treatment only on the days she experiences severe headaches, 
which is approximately 9 days per month, this would not constitute overuse. Furthermore, 
BAC combination is not one of the treatments associated with an increased risk of 
progression to chronic migraine.
Case 2:  
Preferred response is d. Use combined acute and preventive treatments.
Jonathan is an appropriate candidate for the addition of preventive treatment because 
he is continuing to experience numerous headaches and associated impairment despite 
acute treatment.

has been implicated in migraine,50 and the 
ability of these and other antidepressants to 
block serotonin receptors may disrupt pain 
signaling.43,44 Antidepressants are the ideal 
treatment choice in patients with coexisting 
depression.37

Treatments with possible efficacy. Agents 
with limited evidence of efficacy may be 
considered for migraine prevention.37 These 
include the angiotensin-converting-enzyme 
(ACE) inhibitor lisinopril, the angiotensin 
receptor blocker candesartan, the β-blocker 
nebivolol, the α-agonist guanfacine, 
the anticonvulsant carbamazepine, the 
antihistamine cyproheptadine, and the 
calcium channel blocker nicardipine.

Treatments with preliminary evidence 
of efficacy. OnabotulinumtoxinA has 
been shown to reduce chronic migraine by 
about 2 days per month, but the evidence 
for prevention of episodic migraine is 
limited.51 Additionally, acupuncture 
has evidence suggesting that it reduces 
migraine frequency when used to augment 
symptomatic treatment.52 A number of 
monoclonal antibodies have been developed 
in recent years to treat a variety of conditions 
ranging from asthma to multiple sclerosis.53 
Natural antibodies are glycoproteins that 
target and destroy antigens.54 They do this 
by binding to specific sites called epitopes 
on the surface of antigens. They have a 
y-shaped structure comprising a heavy chain 
and a light chain, and within each chain are 
variable and constant regions. The variable 
regions are different in every antibody, and 
this variability allows the antibody to bind 
to specific epitopes. The constant region is 
the same for an entire family of antibodies, 
or isotype, and 5 different isotypes exist 
in humans. The predominant isotype is 
Ig γ (IgG) and accounts for about 85% of 
all natural antibodies.54 Furthermore, all 
therapeutic mAbs are IgG isotypes.

The earliest attempts to use therapeutic 
antibodies involved using a variety of 
antibodies from immunized animals in an 
attempt to transfer the immunity to humans, 
but the antibodies used had unknown 
specificities and were not well tolerated by 
humans.54 As this type of treatment has 
evolved, the antibodies used have come 
increasingly from human sources, and 
now are usually either > 90% human and 
referred to as humanized or 100% human 
and referred to as fully human. Another 
important development was to produce 

antibody clones from a hybrid cell called a 
hybridoma. The antibody clones produced 
from this process are called monoclonal 
because they are identical to the parent 
cell, and because they are identical, their 
specificities are more predictable than those 
of polyclonal antibodies. Furthermore, 
whereas natural antibodies can only target 
and destroy foreign pathogens, therapeutic 
mAbs can be created to bind to a target 
receptor or its associated ligand, and then 
either destroy the cell or alter the function of 
the target cell without destroying it.54

Because mAbs are proteins, they must be 
administered through injection, which may 
be a drawback for some patients. However, 
their large size confers some advantages. 
They cannot be excreted by the kidneys and 
are therefore broken down by the body into 
peptides and amino acids, thus avoiding the 
creation of toxic metabolites.54 Therapeutic 
mAbs also have a much longer half-life 
than small-molecule oral medications, 
which makes them ideal for preventive 
treatment. The average half-life of serum 
IgG antibodies is about 3 weeks. Additional 
advantages of mAbs over other types of 
pharmacotherapy include a greatly reduced 
risk of drug interactions and, because these 
agents are highly selective for their targets, 
off-target toxicity is unlikely.54

CGRP is known to be involved in the 
pathophysiology of migraine and, therefore, 
is an attractive target for mAb treatment.55–57 
CGRP is abundant in the trigeminovascular 
system, with levels increasing during 
migraine, and is involved in vasodilation 
and nociception.56 Erenumab is thought to 
exert its therapeutic effect by blocking the 

CGRP signaling pathway by potently and 
selectively binding to CGRP receptors,58 and 
in randomized controlled trials, this agent 
was associated with a significantly greater 
reduction in migraine frequency compared 
with placebo (P < .001). Additional CGRP-
related mAbs for the preventive treatment 
of migraine include eptinezumab, 
fremanezumab, and galcanezumab.59 
Galcanezumab, for example, has shown 
prophylactic efficacy versus placebo among 
patients with episodic migraine who have 
not experienced treatment success with 
other preventive therapies.60 Clinical 
guidelines will hopefully be updated as 
more new therapies become approved and 
evidence becomes stronger, especially for 
long-term use.

 Patient Perspectives
“I’m a 51 year old woman and have 
suffered from migraines since I was a kid. 
As did my mother before me (and two 
of my 3 brothers). Between my siblings 
an[d] myself, we’ve tried just about every 
migraine treatment there is out there. It’s 
only been the last few years that, with the 
help of a new neurologist, I have actually 
had any success in reducing the number 
of headaches I suffer, and getting through 
the ones I do suffer more quickly. . . . My 
new neurologist and I took a 3-pronged 
approach that has really made a difference 
in my quality of life. First, I got serious 
about eliminating food triggers from my 
diet. . . . Next I changed up the prescription 
medication I take if I do get a headache. . . . 
The third prong in our attack has been 
trying to prevent the headaches in the first 
place.” 11
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CONCLUSION

Many individuals with migraine 
experience ongoing attacks and substantial 
impairment. Clinicians can ease this burden 
beginning with an accurate diagnosis and 
evaluation of risk factors for progression 
from episodic to chronic status. Some risk 
factors can be moderated through simple 
strategies, such as avoiding triggers and 
limiting use of acute medications. Clinicians 
must also recognize patients who would 
benefit from preventive therapy, keeping 
in mind that this type of treatment reduces 
not only the frequency but also the severity 
of attacks and can make acute medications 
more effective. Once candidates for 
preventive therapy are identified, clinicians 
need to educate patients about available 
treatments, the efficacy and safety profiles 
of each, and ways in which any selected 
treatment could potentially affect a patient’s 
coexisting conditions or other medications.

Disclosure of off-label usage: The authors have 
determined that butalbital/aspirin/caffeine 
combination is not approved by the US Food 
and Drug Administration for the treatment of 
migraine. Dr Lipton emphasized that although 
off-label usage was discussed, the faculty do 
not recommend this agent for the treatment of 
migraine.
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Clinical Points

 ■ Assess whether patients’ headaches are secondary to another condition prior to 
diagnosing a primary headache disorder.

 ■ Use attack frequency, duration, and symptoms to diagnose primary headache 
disorders.

 ■ Be alert for risk factors for or signs of progression from episodic to chronic 
migraine.

 ■ Consider preventive treatment for patients whose migraines remain frequent and 
severe despite acute treatment.

 ■ Select the safest, most effective preventive treatment that will not exacerbate 
coexisting conditions.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28919117&dopt=Abstract
https://doi.org/10.1016/S0140-6736(17)32154-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17261680&dopt=Abstract
https://doi.org/10.1212/01.wnl.0000252808.97649.21
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23078241&dopt=Abstract
https://doi.org/10.1111/j.1526-4610.2012.02265.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29368949&dopt=Abstract
https://doi.org/10.1177/0333102417738202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20352581&dopt=Abstract
https://doi.org/10.1055/s-0030-1249220
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16426991&dopt=Abstract
https://doi.org/10.1016/S1474-4422(06)70348-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26901341&dopt=Abstract
https://doi.org/10.1371/journal.pone.0149577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19411439&dopt=Abstract
https://doi.org/10.1016/S0025-6196(11)60561-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12654956&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27335112&dopt=Abstract
https://doi.org/10.1212/WNL.0000000000002789
http://www.Migraine.com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17955166&dopt=Abstract
https://doi.org/10.1007/s10194-007-0418-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18459012&dopt=Abstract
https://doi.org/10.1007/s11606-008-0591-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25744118&dopt=Abstract
https://doi.org/10.1016/j.mayocp.2015.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21770929&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19188564&dopt=Abstract
https://doi.org/10.1111/j.1526-4610.2011.01954.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18808500&dopt=Abstract
https://doi.org/10.1111/j.1526-4610.2008.01217.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25609757&dopt=Abstract
https://doi.org/10.1212/WNL.0000000000001256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14581114&dopt=Abstract
https://doi.org/10.1212/01.wnl.0000225186.76323.69
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16864816&dopt=Abstract
https://doi.org/10.1212/01.wnl.0000225186.76323.69
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17846416&dopt=Abstract
https://doi.org/10.1212/01.wnl.0000276985.07981.0a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20164501&dopt=Abstract
https://doi.org/10.1136/jnnp.2009.192492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18557980&dopt=Abstract
https://doi.org/10.1111/j.1468-2982.2008.01634.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15596744&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23007859&dopt=Abstract
https://doi.org/10.1007/s10194-012-0479-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12707447&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18059010&dopt=Abstract
https://doi.org/10.1002/ana.21211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25250833&dopt=Abstract
https://doi.org/10.1111/head.12450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26252585&dopt=Abstract
https://doi.org/10.1212/CON.0000000000000199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10993991&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11126860&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26252585&dopt=Abstract
https://doi.org/10.1212/CON.0000000000000199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21188255&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26172390&dopt=Abstract
https://doi.org/10.1371/journal.pone.0130733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29989892&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22529202&dopt=Abstract
https://doi.org/10.1212/WNL.0b013e3182535d20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29171821&dopt=Abstract
https://doi.org/10.1056/NEJMoa1705848


It
 is

 il
le

ga
l t

o 
po

st
 th

is
 c

op
yr

ig
ht

ed
 P

D
F 

on
 a

ny
 w

eb
si

te
.

It is illegal to post this copyrighted PDF on any website.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2018 Copyright Physicians Postgraduate Press, Inc.
Prim Care Companion CNS Disord 2018;20(suppl E1)8    

Lipton and Silberstein

To obtain credit, go to  
PSYCHIATRIST.COM (Keyword: MIGRAINE)  
to complete the Posttest and Evaluation.

Participants may receive a maximum  
of 1.0 AMA PRA Category 1 Credits™  
by reading this Supplement and 
correctly answering at least 70%  
of the questions in the Posttest by 
December 31, 2020.

Results are confidential. The CME 
Institute of Physicians Postgraduate 
Press, Inc., will keep only a record of 
participation, which indicates that you 
completed the activity and the number 
of AMA PRA Category 1 Credits™ you have 
been awarded.

Accreditation Statement
The CME Institute of Physicians 
Postgraduate Press, Inc., is accredited  
by the Accreditation Council for  
Continuing Medical Education to 
provide continuing medical education 
for physicians.

Posttest

 1. Renee is a 32-year-old nurse who works the night shift in a pediatric intensive care 
unit 4 nights a week. She loves her job, but does find it stressful, and a year ago she 
was diagnosed with tension headaches and prescribed butalbital/aspirin/caffeine 
combination, which she uses frequently.  Her headaches have become more severe 
and frequent, taking on a unilateral, throbbing quality, and are now accompanied by 
allodynia. Her headaches are serious enough to cause her significant impairment at 
work. After conducting a full exam and ruling out secondary causes, you diagnose 
Renee with episodic migraine. Which of the following is NOT a risk factor for 
progression to chronic migraine that Renee displays? 
a. Excessive use of symptomatic medication 
b. Depression 
c. Stressful life events 
d. Allodynia 

 2. After being diagnosed with episodic migraine, Renee is prescribed a triptan for acute 
treatment of her headaches, which has been somewhat successful, but she continues 
to experience impairment. Because of the critical nature of her job as a pediatric 
nurse, she has asked to try a preventive treatment for her migraine. Which of the 
following is NOT an effective preventive treatment for migraine? 
a. Erenumab 
b. Gabapentin 
c. Topiramate 
d. Valproate 
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