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ABSTRACT
• Objective: To review the epidemiology, pathophysiol-

ogy, diagnosis, and treatment of migraine.
• Methods: Review of the literature.
• Results: Migraine is a common disorder associated 

with significant morbidity. Diagnosis of migraine is 
performed according to the International Classifi-
cation of Headache Disorders. Comorbidities are 
commonly seen with migraine and include mood 
disorders (depression, anxiety, post-traumatic stress 
disorder), musculoskeletal disorders (neck pain,  
fibromyalgia, Ehlors-Danlos syndrome), sleep disor-
ders, asthma, allergies, thyroid dysfunction, obesity, 
irritable bowel syndrome, epilepsy, stroke, and heart 
disease. Comorbid conditions can increase migraine 
disability. Management of migraine with lifestyle 
modifications, trigger management, and acute and 
preventive medications can help reduce the fre-
quency, duration, and severity of attacks. Overuse 
of medications such as opiates, barbiturates, and 
caffeine-containing medications can increase head-
ache frequency. Educating patients about limiting 
use of these medications is important. 

• Conclusion: Migraine is a common neurologic dis-
ease that can be very disabling. Recognizing the 
condition, making an accurate diagnosis, and start-
ing patients on migraine-specific treatments can help 
improve patient outcomes. 

 Key words: migraine; migraine without aura; migraine with 
aura; management of migraine.

Migraine is a common neurologic disease 
that affects 1 in 10 people worldwide [1]. 
It is 2 to 3 times more prevalent in women 

than in men [2]. The prevalence of migraine peaks in 
both sexes during the most productive years of adult-
hood (age 25 to 55 years) [3]. The Global Burden of 
Diseases, Injuries, and Risk Factors Study considers it 
to be the 7th most disabling disease in the world [4]. 
Over 36 million people in the United States have mi-

graine [5]. However, just 56% of migraineurs have ever 
been diagnosed [6]. 

Migraine is associated with a high rate of years 
lived with disability [7] and the rate has been steadily 
increasing since 1990. At least 50% of migraine suf-
ferers are severely disabled, many requiring bed rest, 
during individual migraine attacks lasting hours to 
days [8]. The total U.S. annual economic costs from 
headache disorders, including the indirect costs from 
lost productivity and workplace performance, has been 
estimated at $31 billion [9,10].

Despite the profound impact of migraine on  
patients and society, there are numerous barriers to mi-
graine care. Lipton et al [11] identified 3 steps that were 
minimally necessary to achieve guideline-defined appro-
priate acute pharmacologic therapy: (1) consulting a pre-
scribing health care professional; (2) receiving a migraine 
diagnosis; and (3) using migraine-specific or other ap-
propriate acute treatments. In a study they conducted 
in patients with episodic migraine, 45.5% had consulted 
health care professional for headache in the preceding 
year; of these, 86.7% reported receiving a medical diag-
nosis of migraine, and among the diagnosed consulters, 
66.7% currently used acute migraine-specific treat-
ments, resulting in only 26.3% individuals successfully 
completing all 3 steps. In the recent CaMEO study 
[12], the proportion patients with chronic migraine that 
overcame all 3 barriers was less than 5%. 

The stigma of migraine often makes it difficult for 
people to discuss symptoms with their health care pro-
viders and family members [13]. When they do discuss 
their headaches with their provider, often they are 
not given a diagnosis [14] or do not understand what 
their diagnosis means [15]. It is important for health 
care providers to be vigilant about the diagnosis of 
migraine, discuss treatment goals and strategies, and 
prescribe appropriate migraine treatment. Migraine 

Diagnosis and Treatment of Migraine
Pooja Mohan Rao, MBBS, MD, and Jessica Ailani, MD

From the Department of Neurology, Medstar George-
town University Hospital, Washington, DC.



www.mdedge.com/jcomjournal Vol. 24, No. 11   November 2017   JCOM   517

is often comorbid with a number of medical, neuro-
logical, and psychiatric conditions, and identifying and 
managing comorbidities is necessary to reduce head-
ache burden and disability. In this article, we provide 
a review of the diagnosis and treatment of migraine, 
using a case illustration to highlight key points. 

CASE STUDY
Initial Presentation 

A 24-year-old woman presents for an evalua-
tion of her headaches. 

History and Physical Examination
She initially noted headaches at age 19, which were not 
memorable and did not cause disability. Her current 
headaches are a severe throbbing pain over her right 
forehead. They are associated with light and sound sen-
sitivity and stomach upset. Headaches last 6 to 7 hours 
without medications and occur 4 to 8 days per month.

She denies vomiting and autonomic symptoms such 
as runny nose or eye tearing. She also denies preceding 
aura. She reports headache relief with intake of tab-
lets that contain acetaminophen/aspirin/caffeine and 
states that she takes between 4 to 15 tablets/month 
depending on headache frequency. She reports having 
tried acetaminophen and naproxen with no significant 
benefit. Aggravating factors include bright lights, 
strong smells, and soy/ high-sodium foods.

She had no significant past medical problems and 
denied a history of depression or anxiety. Family his-
tory was significant for both her father and sister hav-
ing a history of headaches. The patient lived alone and 
denied any major life stressors. She exercises 2 times 
a week and denies smoking or alcohol use. Review of 
systems was positive for trouble sleeping, which she 
described as difficulty falling asleep.

On physical examination, vitals were within normal 
limits. BMI was 23. Chest, cardiac, abdomen, and 
general physical examination were all within normal 
limits. Neurological examination revealed no evidence 
of papilledema or focal neurological deficits. 

• What is the pathophysiology of migraine?

Migraine was thought to be a primary vascular dis-
order of the brain, with the origins of the vascular 
theory of migraine dating back to 1684 [16]. Trials 

performed by Wolff concluded that migraine is of vas-
cular origin [17], and this remained the predominant 
theory over several decades. Current evidence suggests 
that migraine is unlikely to be a pure vascular disorder 
and instead may be related to changes in the central or 
peripheral nervous system [18,19].

Migraine is complex brain network disorder with a 
strong genetic basis [19]. The trigemino-vascular sys-
tem, along with neurogenically induced inflammation 
of the dura mater, mast cell degranulation and release 
of histamine, are the likely causes of migraine pain. 
Trigeminal fibers arise from neurons in the trigeminal 
ganglion that contain substance P and calcitonin gene-
related peptide (CGRP) [20]. CGRP is a neuropep-
tide widely expressed in both peripheral and central 
neurons. Elevation of CGRP in migraine is linked to 
diminution of the inhibitory pathways which in turn 
leads to migraine susceptibility [21]. These findings 
have led to the development of new drugs that target 
the CGRP pathway.

In the brainstem, periaqueductal grey matter and 
the dorsolateral pons have been found to be “migraine 
generators,” or the driver of changes of cortical activity 
during migraine [22]. Brainstem nuclei are involved in 
modulating trigemino-vascular pain transmission and 
autonomic responses in migraine [23].

The hypothalamus has also been implicated in 
migraine pathogenesis, particularly its role in nocicep-
tive and autonomic modulation in migraine patients. 
Schulte and May hypothesized that there is a network 
change between the hypothalamus and the areas 
of the brainstem generator leading to the migraine  
attacks [24]. 

 The thalamus plays a central role for the processing 
and integration of pain stimuli from the dura mater 
and cutaneous regions. It maintains complex connec-
tions with the somatosensory, motor, visual, auditory, 
olfactory and limbic regions [25]. The structural and 
functional alterations in the system play a role in the 
development of migraine attacks, and also in the sen-
sory hypersensitivity to visual stimuli and mechanical 
allodynia [26].

Experimental studies in rats show that cortical 
spreading depression can trigger neurogenic meningeal 
inflammation and subsequently activate the trigemino-
vascular system [27]. It has been observed that be-
tween migraine episodes a time-dependent amplitude 
increase of scalp-evoked potentials to repeated stereo-
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typed stimuli, such as visual, auditory, and somatic 
stimuli, occurs. This phenomenon is described as  
“deficient habituation.” In episodic migraine, 
studies show 2 characteristic changes: a deficient  
habituation between attacks and sensitization during 
the attack [28]. Genetic studies have hypothesized an 
involvement of glutamatergic neurotransmitters and 
synaptic dysplasticity in causing abnormal cortical  
excitability in migraine [27]. 

• What are diagnostic criteria for migraine?

Diagnosis of migraine is performed according to the 
International Classification of Headache Disorders 
(ICHD) [29]. Based on the number of headache days 
that the patient reports, migraine is classified into 
episodic or chronic migraine. Migraines that occur on 
fewer than 15 days/month are categorized as episodic 
migraines.

Episodic migraine is divided into 2 categories: mi-
graine with aura (Table 1) and migraine without aura. 
Migraine without aura is described as recurrent head-
aches consisting of at least 5 attacks, each lasting 4 to 
72 hours if left untreated. At least 2 of the following 
4 characteristics must be present: unilateral location, 
pulsating quality, moderate or severe pain intensity, 
with aggravation by or causing avoidance of routine 
physical activity. During headache, at least 1 of nausea 
and/or vomiting or photophobia and phonophobia 
should be present. 

In migraine with aura (Table 2), headache charac-
teristics are the same, but in addition there are at least 
2 lifetime attacks with fully reversible aura symptoms 
(visual, sensory, speech/language). In addition, these 
auras have at least 2 of the following 4 characteristics: 
at least 1 aura symptom spreads gradually over 5 min-
utes, and/or 2 or more symptoms occur in succession; 
each individual aura symptom lasts 5 to 60 minutes; 
aura symptom is unilateral; and aura is accompanied, 
or followed within 60 minutes, by headache. Migraine 
with aura is uncommon, occurring in 20% of patients 
with migraine [30]. Visual aura is the most common 
type of aura, occurring in up to 90% of patients [31]. 
There is also aura without migraine, called typical 
aura without headache. Patients can present with non-
migraine headache with aura, categorized as typical 
aura with headache [29].

Headache occurring on 15 or more days per month 
for more than 3 months, which has the features of 
migraine headache on at least 8 days per month, is clas-
sified as chronic migraine (Table 3). Evidence indicates 
that 2.5% of episodic migraine progresses to chronic 
migraine over 1-year follow-up [32]. There are several 
risk factors for chronification of migraine. Nonmodifi-
able factors include female sex, white European heri-
tage, head/neck injury, low education/socioeconomic 
status, and stressful life events (divorce, moving, work 
changes, problems with children). Modifiable risk fac-
tors are headache frequency, acute medication overuse, 
caffeine overuse, obesity, comorbid mood disorders, 
and allodynia. Acute medication use and headache 

Table 1. ICHD-3 Criteria For Migraine Without Aura

Diagnostic criteria:

A. At least five attacks fulfilling criteria B–D

B.  Headache attacks lasting 4-72 hours (untreated or unsuc-
cessfully treated)

C.  Headache has at least two of the following four  
characteristics:

1. unilateral location

2. pulsating quality

3. moderate or severe pain intensity

4.  aggravation by or causing avoidance of routine physi-
cal activity (eg, walking or climbing stairs)

D. During headache at least one of the following:

1. nausea and/or vomiting

2. photophobia and phonophobia

E. Not better accounted for by another ICHD-3 diagnosis

Table 2. ICHD-3 Criteria For Migraine With Aura

Diagnostic criteria:

A. At least two attacks fulfilling criteria B and C

B.  Aura consisting of visual, sensory and/or speech/ lan-
guage symptoms, each fully reversible, but no motor, 
brainstem or retinal symptoms 

C. At least two of the following four characteristics: 

1.  at least one aura symptom spreads gradually over 5 
minutes, and/or two or more symptoms occur in  
succession 

2. each individual aura symptom lasts 5-60 minutes

3. at least one aura symptom is unilateral

4.  the aura is accompanied, or followed within 60 min-
utes, by headache 

D.  Not better accounted for by another ICHD-3 diagnosis, 
and transient ischaemic attack has been excluded
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frequency are independent risk factors for development 
of chronic migraine [33]. The risk of chronic migraine 
increases exponentially with increased attack frequency, 
usually when the frequency is ≥ 3 headaches/month. 
Repetitive episodes of pain may increase central sensi-
tization and result in anatomical changes in the brain 
and brainstem [34]. 

• What information should be elicited during the 
history?

Specific questions about the headaches can help with 
making an accurate diagnosis. These include:

• Length of attacks and their frequency

•  Pain characteristics (location, quality,  
intensity)

•  Actions that trigger or aggravate headaches 
(eg, stress, movement, bright lights, menses, 
certain foods and smells) 

•  Associated symptoms that accompany head-
aches (eg, nausea, vomiting) 

•  How the headaches impact their life (eg, 
missed days at work or school, missed life 
events, avoidance of social activities, emer-
gency room visits due to headache)

To assess headache frequency, it is helpful to ask 
about the number of headache-free days in a month, 
eg, “how many days a month do you NOT have a 
headache.” To assist with headache assessment, patients 
can be asked to keep a calendar in which they mark 
days of use of medications, including over the counter 
medications, menses, and headache days. The calendar 
can be used to assess for migraine patterns, headache 
frequency, and response to treatment.

When asking about headache history, it is important 
for patients to describe their untreated headaches. Pa-
tients taking medications may have pain that is less se-
vere or disabling or have reduced associated symptoms. 
Understanding what the headaches were like when 
they did not treat is important in making a diagnosis.

Other important questions include when was the 
first time they recall ever experiencing a headache. Mi-
graine is often present early in life, and understanding 
the change in headache over time is important. Also 
ask patients about what they want to do when they 
have a headache. Often patients want to lie down in a 
cool dark room. Ask what they would prefer to do if 
they didn’t have any pending responsibilities. 

Comorbidities
Comorbidities are commonly seen with migraine. 
Common comorbidities are mood disorders (depres-
sion, anxiety, post-traumatic stress disorder), muscu-
loskeletal disorders (neck pain, fibromyalgia, Ehlors-
Danlos syndrome), sleep disorders, asthma, allergies, 
thyroid dysfunction, obesity, irritable bowel syndrome, 
epilepsy, stroke, and heart disease. 

Comorbid conditions can increase migraine dis-
ability and also can provide information about the 
pathophysiology of migraine and guide treatment. 
Management of the underlying comorbidity often 
leads to improved migraine outcomes. For example, 
serotonergic dysfunction is a possible pathway involved 
in both migraine and mood disorders. Treatment with 
medications that alter the serotonin system may help 
both migraine and coexisting mood disorders. Bigal 
et al proposed that activation of the HPA axis with 
reduced serotonin synthesis is a main pathway involved 
in affective disorders, migraine, and obesity [35]. 

In the early 1950s, Wolff conceptualized migraine 
as a psychophysiologic disorder [36]. The relation-
ship between migraine and psychiatric conditions is 
complex, and comorbid psychiatric disorders are risk 

Table 3.  ICHD-3 Criteria For Chronic Migraine

A.  Headache (tension-type-like and/or migraine-like) on 15 
days per month for >3 months and fulfilling criteria B and C

B.  Occurring in a patient who has had at least five attacks 
fulfilling criteria B-D for Migraine without aura (Table 1) 
and/or criteria for Migraine with aura (Table 2)

C.  On 8 days per month for >3 months, fulfilling any of the 
following 3:

1. criteria C and D for Migraine without aura (Table 1)

2. criteria B and C for Migraine with aura (Table 2)

3.  believed by the patient to be migraine at onset and 
relieved by a triptan or ergot derivative

D. Not better accounted for by another ICHD-3 diagnosis

CASE-BASED REVIEW
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factors for headache progression and chronicity. Psy-
chiatric conditions also play a role in nonadherence 
to headache medication, which contributes to poor 
outcome in these patients. Hence, there is a need for 
assessment and treatment of psychiatric disorders in 
people with migraine. A study by Guidetti et al found 
that headache patients with multiple psychiatric condi-
tions have poor outcomes, with 86 % of these headache 
patients having no improvement and even deterioration 
in their headache [37]. Another study by Mongini et 
al concluded that psychiatric disorder appears to influ-
ence the result of treatment on a long-term basis [38].

In addition, migraine has been shown to impact 
mood disorders. Worsening headache was found to 
be associated with poorer prognosis for depression. 
Patients with active migraine not on medications with 
comorbid major depressive disorder (MDD) had more 
severe anxiety and somatic symptoms as compared 
with MDD patients without migraine [39]. 

CASE CONTINUED
Our patient has a normal neurologic exami-
nation and classic migraine headache history 

and stable frequency. The physician tells her she meets 
criteria for episodic migraine without aura. The patient 
asks if she needs a “brain scan” to see if something 
more serious may be causing her symptoms. 

• What workup is recommended for patients with 
migraine?

If patient symptoms fit the criteria for migraine and 
there is a normal neurologic examination, the dif-
ferential is often limited. When there are neurologic 
abnormalities on examination (eg, papilledema), or 
if the patient has concerning signs or symptoms (see 
below), then neuroimaging should be obtained to rule 
out secondary causes of headache.

In 2014, the American Academy of Neurology 
(AAN) published practice parameters on the evalu-
ation of adults with recurrent headache based on 
guidelines published by the US Headache Consor-
tium [40]. As per AAN guidelines, routine laboratory 
studies, lumbar puncture, and electroencephalogram 
are not recommended in the evaluation of non-acute 
migraines. Neuroimaging is not warranted in patients 
with migraine and a normal neurologic examination 

(grade B recommendation). Imaging may need to be 
considered in patients with non-acute headache and 
an unexplained abnormal finding on the neurologic 
examination (grade B recommendation). 

When patients exhibit particular warning signs, or 
headache “red flags,” it is recommended that neuro-
imaging be considered. Red flags include patients with 
recurrent headaches and systemic symptoms (fever, 
weight loss), neurologic symptoms or abnormal signs 
(confusion, impaired alertness or consciousness), sudden 
onset, abrupt, or split second in nature, patients age > 50 
with new onset or progressive headache, previous head-
ache history with new or different headache (change in 
frequency, severity, or clinical features) and if there are 
secondary risk factors (HIV, cancer) [41]. 

CASE CONTINUED
Our patient has no red flags and can be reas-
sured that given her normal physical examina-

tion and history suggestive of a migraine, a secondary 
cause of her headache is unlikely. The physician de-
scribes the treatments available, including implement-
ing lifestyles changes and preventive and abortive 
medications. The patient expresses apprehension about 
being on prescription medications. She is concerned 
about side effects as well as the need to take daily 
medication over a long period of time. She reports 
that these were the main reasons she did not take the 
rizatriptan and propranolol that was prescribed by her 
previous doctor. 

• How is migraine treated? 

Migraine is managed with a combination of lifestyle 
changes and pharmacologic therapy. Pharmacologic 
management targets treating an attack when it occurs 
(abortive medication), as well as reducing the frequency 
and severity of future attacks (preventive medication). 

Lifestyle Changes
Patients should be advised that making healthy lifestyle 
choices, eg, regular sleep, balanced meals, proper hydra-
tion, and regular exercise, can mitigate migraine [42–44]. 
Other lifestyle changes that can be helpful include weight 
loss in the obese population, as weight loss appears to re-
sult in migraine improvement. People who are obese also 
are at higher risk for the progression to chronic migraine. 



www.mdedge.com/jcomjournal Vol. 24, No. 11   November 2017   JCOM   521

Acute Therapy
There are varieties of abortive therapies [45] (Table 4) 
that are commonly used in clinical practice. Abortive 
therapy can be taken as needed and is most effective if 
used within the first 2 hours of headache. For patients 
with daily or frequent headache, these medications need 
to be restricted to 8 to 12 days a month of use and their 
use should be restricted to when headache is worsen-
ing. This usually works well in patients with moderate 
level pain, and especially in patients with no associated 
nausea. Selective migraine treatments, like triptans and 
ergots, are used when nonspecific treatments fail, or 
when headache is more severe. It is preferable that pa-
tients avoid opioids, butalbital, and caffeine-containing 
medications. In the real world, it is difficult to convince 
patient to stop these medications; it is more realistic to 
discuss use limitation with patients, who often run out 
their weekly limit for triptans.

Triptans are effective medications for acute manage-
ment of migraine but headache recurrence rate is high, 
occurring in 15% to 40 % of patients taking oral triptans. 
It is difficult to predict the response to a triptan [46]. 
The choice of an abortive agent is often directed partially 
by patient preference (side effect profile, cost, non-sedat-
ing vs. prefers to sleep, long vs short half-life), comorbid 
conditions (avoid triptans and ergots in uncontrolled hy-
pertension, cardiovascular disease, or peripheral vascular 
disease or stroke/aneurysm; avoid NSAIDS in patients 
with cardiovascular disease), and migraine-associated 
symptoms (nausea and/or vomiting). Consider non-oral 
formulations via subcutaneous or nasal routes in patients 
who have nausea or vomiting with their migraine at-
tacks. Some patients may require more than one type of 
abortive medication. The high recurrence rate is similar 
across different triptans and so switching from one trip-
tan to another has not been found to be useful. Adding 
NSAIDS to triptans has been found to be more useful 
than switching between triptans.

Overuse of acute medications has been associated 
with transformation of headache from episodic to 
chronic (medication overuse headache or rebound head-
ache). The risk of transformation appears to be greatest 
with medications containing caffeine, opiates, or barbi-
turates [47]. Use of acute medications should be limited 
based on the type of medication. Patients should take 
triptans for no more than 10 days a month. Combined 
medications and opioids should be used fewer than 8 
days a month, and butalbital-containing medications 

should be avoided or used fewer than 5 days a month 
[48]. Use of acute therapy should be monitored with 
headache calendars. It is unclear if and to what degree 
NSAIDS and acetaminophen cause overuse headaches. 

Medication overuse headache can be difficult to treat 
as patients have to stop using the medication causing 
rebound. Further, headaches often resemble migraine 
and it can be difficult to differentiate them from the pa-
tients’ routine headache. Vigilance with medication use 
in patients with frequent headache is an essential part of 
migraine management, and patients should receive clear 
instructions regarding how to use acute medications. 

Prevention
Patients presenting with more than 4 headaches per 
month, or headaches that last longer than 12 hours, 
require preventive therapy. The goals of preventive 
therapy is to reduce attack frequency, severity, and du-
ration, to improve responsiveness to treatment of acute 
attacks, to improve function and reduce disability, and 
to prevent progression or transformation of episodic 
migraine to chronic migraine. Preventive medications 
usually need to be taken daily to reduce frequency or 
severity of the headache. The goal in this approach 
is 50% reduction of headache frequency and severity. 
Migraine preventive medications usually belong to 1 of 
3 categories of drugs: antihypertensives, antiepileptics, 
and antidepressants. At present there are many medi-
cations for migraine prevention with different levels of 
evidence [49] (Table 5). Onabotulinuma toxin is the 
only approved medication for chronic migraine based 
on promising results of the PREEMPT trial [50].

Other Considerations
A multidisciplinary approach to treatment may be 
warranted. Psychiatric evaluation and management of 
underlying depression and mood disorders can help re-
duce headache frequency and severity. Physical therapy 
should be prescribed for neck and shoulder pain. Sleep 
specialists should be consulted if ongoing sleep issues 
continue despite behavioral management.

• How common is nonadherence with migraine 
medication? 

One third of patients who are prescribed triptans dis-
continue the medication within a year. Lack of efficacy 
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and concerns over medication side effects are 2 of the 
most common reasons for poor adherence [51]. In 
addition, age plays a significant role in discontinuing 
medication, with the elderly population more likely 
to stop taking triptans [52]. Seng et al reported that 
among patients with migraine, being male, being 
single, having frequent headache, and having mild pain 

are all associated with medication nonadherence [53]. 
Formulary restrictions and type of insurance cover-
age also were associated with nonadherence. Among 
adherent patients, some individuals were found to be 
hoarding their tablets and waiting until they were sure 
it was a migraine. Delaying administration of abortive 
medications increases the chance of incomplete treat-

Table 4. Abortive Migraine Medications

Agent Recommended Dose Evidence Level*

ANALGESICS

Acetaminophen 1000 mg PO A

ERGOTS†

DHE nasal spray 0.5 mg/ spray, 1 spray in each nostril x 2 q15 minutes,  
limit use to 8 sprays/ week

A

DHE ergotamine IV, IM, SC 1 mg; IV form to be administered with telem-
etry monitoring, SC and IM dosing: limit use to 2 mg in 
24 hours, 6 mg/wk

B

NSAIDS

Aspirin 500 mg PO A

Diclofenac 50, 100 mg PO A

Ibuprofen 200, 400, 600 mg PO A

Naproxen 500, 550 mg PO A

Ketorolac 30–60 mg IV/IM B

TRIPTANS‡

Almotriptan 12.5 mg PO A

Eletriptan 20, 40, 80 mg PO A

Frovatriptan 2.5 mg PO A

Naratriptan 1, 2.5 mg PO A

Rizatriptan 5, 10 mg PO A

Sumatriptan Oral 25, 50, 100 mg A

Nasal spray 5, 20 mg—1 spray in each nostril, dose may  
be repeated after 2 hours, use limited to 2 sprays in a  
24-hour period

A

SC 4, 6 mg

Zolmitriptan Nasal spray 2.5, 5 mg

Oral 2.5, 5 mg

A

ANTIEMETICS

Chlorpromazine IV 12.5 mg IV B

Metoclopramide 10 mg IV B

Prochlorperazine 10 mg IV/IM, 25 mg PR B

* Based on 2015 American Headache Society evidence assessment of migraine pharmacotherapies [45]. Level A = effective. Level B 
= probably effective.
† DHE is contraindicated in patients with hypertension or ischemic heart disease, in combination with MAO inhibitors and in older adults. 
Ergotamine should be avoided in patients with a h/o coronary artery disease.
‡ Triptans are contraindicated in patients with a history of hemiplegic migraine, basilar migraine, ischemic stroke, coronary artery dis-
ease, uncontrolled hypertension, and pregnancy. Triptan use is recommended at headache onset, can repeat dose 1 hour later, no more 
than 2 tablets in 24 hours and limit use to 9 tablets/month.
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ment response, leading to patients 
taking more medication and in 
turn have more side effects [53]. 

Educating patients about their 
medications and how they need to 
be taken (preventive vs. abortive, 
when to administer) can help with 
adherence (Table 6). Monitoring 
medication use and headache fre-
quency is an essential part of con-
tinued care for migraine patients. 
Maintain follow up with patients 
to review how they are doing with 
the medication and avoid pro-
viding refills without visits. The 
patient may not be taking medica-
tion consistently or may be using 
more medication than prescribed. 

• What is the role of nonphar-
macologic therapy?

Most patients respond to pharma-
cologic treatment, but some pa-
tients with mood disorder, anxiety, 
difficulties or disability associated 
with headache, and patients with 
difficulty managing stress or other 
triggers may benefit from the addi-
tion of behavioral treatments (eg, 
relaxation, biofeedback, cognitive 
behavioral therapy, stress manage-
ment) [54]. 

Cognitive behavioral therapy 
and mindfulness are techniques 
that have been found to be effec-
tive in decreasing intensity of pain 
and associated disability. The goal 
of these techniques is to manage 
the cognitive, affective, and be-
havioral precipitants of headache. 
In this process, patients are helped 
to identify the thoughts and be-
havior that play a role in generat-
ing headache. These techniques 
have been found to improve many 
headache-related outcomes like 

Table 5. Preventive Migraine Medications*

Agent Dose

ANTIHYPERTENSIVE DRUGS

Metoprolol (evidence level A) 47.5–200 mg daily, can be divided 
bid

Propranolol (evidence level A) 120–240 mg daily divided bid, tid

Timolol (evidence level A) 10–15 mg bid 

Atenolol (evidence level B) 100 mg daily

Candesartan (evidence level C) 16 mg daily 

Clonidine (evidence level C) 0.75–0.15 mg daily, patch formula-
tions also available

Lisinopril (evidence level C) 10–20 mg daily

Nebivolol (evidence level C) 5 mg daily

Pindolol (evidence level C) 10 mg daily

Verapamil (evidence level U) 80 mg bid

ANTIEPILEPTIC DRUGS

Divalproate sodium (evidence level A) 400–1000 mg daily

Topiramate (evidence level A) 25–200 mg daily

Topiramate XR 100 mg daily

Carbamazepine (evidence level C) 600 mg daily

Gabapentin (evidence level U) 1800–2400 divided bid, tid

Levetiracetam 500–1000 mg bid

TRICYCLIC ANTIDEPRESSANTS

Amitriptyline (evidence level A) 25–150 mg Q daily

NSAIDS

Fenoprofen (evidence level B) 200–600 mg tid

Ibuprofen (evidence level B) 200 mg bid

Ketoprofen (evidence level B) 50 mg tid

Naproxen/naproxen sodium (evidence level B) 550 mg bid

Flubiprofen (evidence level C) 200 mg daily

SNRI

Venlafaxine (evidence level B) 150 mg ER daily

OTHERS

Magnesium (evidence level B) 600 mg trimagnesium dicitrate daily

Riboflavin (evidence level B) 400 mg daily

Feverfew (evidence level B) 50–100 mg bid/2.08-18.75 mg tid for 
MIG-99 preparation

CoQI0 (evidence level C) 100 mg tid

Butterbur† (evidence level A) 75 mg bid

Histamine (evidence level B) 1–10 ng sq bid

Guanfacine (evidence level C) 0.5–1mg daily

Mefenemic acid (evidence level C) 500 mg tid

Cyproheptadine (evidence level C) 4 mg daily

*Based on recommendations of the Quality Standards Subcommittee of the American 
Academy of Neurology and the American Headache Society [49]. The guidelines classify 
agents by level based on strength of the evidence for their efficacy. Level A: established 
as effective, Level B: probably effective, Level C: possibly effective, Level U: conflicting or 
inadequate evidence.
† Butterbur contains pyrrolizidine alkaloids and there are reported cases of hepatotoxicity 
with this supplement.

CASE-BASED REVIEW



524   JCOM   November 2017   Vol. 24, No. 11 www.mdedge.com/jcomjournal

MIGRAINE

pain intensity, headache-related disability, measures 
of quality of life, mood and medication consumption 
[55]. A multidisciplinary intervention that included 
group exercise, stress management and relaxation 
lectures, and massage therapy was found to reduce 
self-perceived pain intensity, frequency, and duration 
of the headache, and improve functional status and 
quality of life in migraineurs [56]. A randomized 
controlled trial of yoga therapy compared with self 
care showed that yoga led to significant reduction in 
migraine headache frequency and improved overall 
outcome [57].

Overall, results from studies of nonpharmacologic 
techniques have been mixed [58,59]. A systematic 
review by Sullivan et al found a large range in the ef-
ficacy of psychological interventions for migraine [60]. 
A 2015 systematic review that examined if cognitive 
behavioral therapy (CBT) can reduce the physical 
symptoms of chronic headache and migraines ob-
tained mixed results [58]. Holryod et al’s study [61] 
found that behavioral management combined with a 
ß blocker is useful in improving outcomes, but neither 
the ß blocker alone or behavioral migraine manage-
ment alone was. Also, a trial by Penzien et al showed 
that nonpharmacological management helped reduce 
migraines by 40% to 50% and this was similar to results 
seen with preventive drugs [62].

Patient education may be helpful in improving out-
comes. Smith et al reported a 50% reduction in head-
ache frequency at 12 months in 46% of patients who 
received migraine education [63]. A randomized con-
trolled trial by Rothrock et al involving 100 migraine 
patients found that patients who attended a “headache 
school” consisting of three 90-minute educational ses-
sions focused on topics such as acute treatment and 
prevention of migraine had a significant reduction in 
mean migraine disability assessment score (MIDAS) 
than the group randomized to routine medical man-

agement only. The patients also experienced a reduc-
tion in functionally incapacitating headache days per 
month, less need for abortive therapy and were more 
compliant with prophylactic therapy [64].

CASE CONCLUSION
Our patient is a young woman with a history 
of headaches suggestive of migraine without 

aura. Since her headache frequency ranges from 4-8 
headaches month, she has episodic migraines. She also 
has a strong family history of headaches. She denies any 
other medical or psychiatric comorbidity. She reports 
an intake of a caffeine-containing medication of 4 to 
15 tablets per month. 

The physician recommended that she limit her intake 
of the caffeine-containing medication to 5 days or less 
per month given the risk of migraine transformation. 
The physician also recommended maintaining a good 
sleep schedule, limiting excessive caffeine intake, a stress 
reduction program, regular cardiovascular exercise, and 
avoiding skipping or delaying meals. The patient was 
educated about migraine and its underlying mechanisms 
and the benefits of taking medications, and her fears 
regarding medication use and side effects were allayed. 
Sumatriptan 100 mg oral tablets were prescribed to be 
taken at headache onset. She was hesitant to be started 
on an antihypertensive or antiseizure medication, so 
she was prescribed amitriptyline 30 mg at night for 
headache prevention. She was also asked to maintain a 
headache diary. The patient was agreeable with this plan.

SUMMARY
Migraine is often underdiagnosed and undertreated. 
Primary care providers are often the first point of 
contact for these patients. Identifying the type and 
frequency of migraine and comorbidities is necessary to 
guide appropriate management in terms of medications 
and lifestyle modifications. Often no testing or imag-

Table 6. Patient Education Points Regarding Triptans 

When to take their triptan Triptan should be taken at headache onset without delay. Dose can be  
repeated 1 hour later if no change in headache.

Common side effects with triptans Dizziness, fatigue, chest tightness, flushing

Taking other medications with triptans Contraindicated with use of MAO inhibitors 

How many doses can be taken for each migraine Generally, 2 doses of full dose of triptan in 24 hours, eg, sumatriptan maxi-
mum of 200 mg in 24 hours

How many doses can be taken each week/month Try to limit to 2–3 days a week, and take no more than 8–10 days a month 
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ing is required. Educating patients about this chronic 
disease, treatment expectations, and limiting intake of 
medication is essential.
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