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MIGRAINE HEADACHES 
Donna Windish, MD, MPH  

Week 7 
 

 
Educational Objectives: 
 

1. Identify common features of migraine headaches 
2. Describe the abortive and prophylactic treatment options for migraine headaches 
3. Offer nonpharmacologic options for managing migraine headaches 

 
 
CASE ONE: 

 
Ms. C is a 22-year-old woman coming for an annual physical exam.  On review of 
symptoms, the patient notes that she has had intermittent headaches since her freshman 
year of college.  She usually gets two to three headaches per month but does not know when 
her headaches will occur nor does she have any sensory disturbances (aura) before the pain 
occurs.  Her symptoms consist of unilateral throbbing pain mostly on the left side of her 
head and neck.  Sometimes she feels nauseated and vomits.  She notes having difficulty 
concentrating in class and sometimes has dizziness during these episodes.  If she does not 
sleep well, is having her menstrual cycle, does too much strenuous exercise or pulls an all-
nighter, she will often have a headache the next day.  Her only alleviating factors are if she 
stays in bed, covers her head with a sheet, and keeps the room quiet.  If she does this, her 
symptoms resolve in four to 12 hours.  She has not tried any medications for her pain. 
 

 
Questions: 
 

1. What common features of migraine headaches does this patient have? What is 
the difference between migraines with aura and migraines without aura? 
This patient’s symptoms are classic for episodic migraines without aura.   

• Timing: ≤14 headaches a month (15 or more headaches per month would be       
considered chronic migraines); headache duration of four to 72 hours duration  

• Localization of pain: Unilateral head pain with pain in the back of the neck 
• Associated symptoms: Nausea, vomiting, photophobia, phonophobia 
• Precipitating factors: Associated with stress, menstruation, lack of sleep, 

exercise, certain food, not eating, alcohol, odors 
• Aggravating factors: Physical activity or head movement 
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Migraines without aura as diagnosed by the International Classification of Headache 
Disorder-3 criteria (see Dodick 2018 article Panel 1) need to meet the following 
criteria of: 

• At least five total attacks fulfilling the following the following four criteria 
o Duration of four to 72 hours 
o Have at least two of the following: unilateral location, pulsating 

quality, moderate or severe pain, aggravation or causing avoidance 
of physical activity  

o Experience at least one of the following during a headache: nausea, 
vomiting or both; OR photophobia and phonophobia 

o Does not have a headache due to another disorder such as 
meningitis 

 
Of note, Tension headaches can present similarly to migraine headaches, but they do 
not cause nausea, and have at least two of the following symptoms: bilateral, non-
pulsating, mild to moderate intensity, and do not interfere with daily activity. 
 
Migraine with aura occurs in one-third of patients with migraines and consists of 
reversible neurologic symptoms lasting five to 60 minutes before a migraine 
headache.  Neurologic symptoms include visual, sensory, language, or other 
neurologic disturbances associated with brainstem dysfunction.  These symptoms 
resolve and are not permanent. 
 

2.  The patient tells you that she heard on television that people who have migraines 
are more likely to have heart attacks, strokes, or sudden death.  Is she correct 
about the increased risk of cardiovascular risk?  Do her symptoms put her at 
risk? 
A report from the Women’s Health Study prospectively assessed the risk of 
cardiovascular disease in patients with and without migraines who were free of 
cardiovascular disease or angina at baseline (Kurth, 2009).  The results indicated that 
compared to women without migraines, women with active migraine with aura DID 
have an increased risk of all of the following: 

  
Ischemic cardiovascular disease:   HR 2.33 (95% CI 1.21-4.51; p=0.01)   
Major cardiovascular disease:              HR 2.15 (95% CI 1.58-2.92; p<0.001)  
Myocardial infarction:                HR 2.08 (95% CI 1.30-3.31; p=0.002)  
Ischemic stroke:                 HR 1.91 (95% CI 1.17-3.10; p=0.01) 
Cardiac revascularization:    HR 1.74 (95% CI 1.23-2.46; p=0.002) 
Angina:                  HR 1.71 (95% CI 1.16-2.53; p=0.007) 
 
Patients with active migraine without aura DID NOT have an associated increased 
risk of any cardiovascular disease event.   

 
A study in men found that those with migraine headaches had higher risk for 
cardiovascular events than those without migraine but found no association with 
ischemic stroke (Kurth, 2007).   
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3.  The patient feels her headaches are infrequent and mild to moderate in severity.    
What pharmacologic medications can you offer her?  
Given the infrequency (<8 times per month) and the mild to moderate severity of her 
headaches, abortive therapy is a reasonable option for her. First-line abortive therapy 
for migraine includes NSAIDs, acetaminophen, triptans, and antiemetics which all 
have a high level of evidence.  For the triptans, subcutaneous sumatriptan 6mg 
(Number needed to treat NNT in 2 hours of being pain free: 2.3) and oral rizatriptan 
10mg (NNT: 3.1) have the best efficacy with respect to NNT (Dodick, 2018).  
Intranasal triptans are of similar efficacy as oral sumatriptan.  Where time of onset is 
a particular concern, remember that subcutaneous formulations work most quickly.  
Of note, triptans have contraindications including caution when using with patients 
who have cardiovascular disease and hypertension. 
 
Tables 1 and 2 of the Dodick 2018 article and the Table in the Marmura 2015 article 
specify abortive therapies with levels of evidence.  See additional medication dosing 
and notes below for Level A and B evidence medications with estimated costs.  In 
general, there is level A evidence for acetaminophen, the NSAIDs listed in the table 
below and all triptans.  The remainder of therapies in the table have a level B grade of 
evidence. 
 

Therapy  Estimated Cost* 
Analgesic 
  Acetaminophen 100mg 

$10 per multidose bottle 

NSAIDs 
  Ibuprofen 400mg 
  ASA 975-1000mg 
  Naproxen sodium 500-550mg 

 
 
$10 per multidose bottle 

  Diclofenac potassium 50mg $44 for 60-day supply 
Triptans PO 
   Sumatriptan 100mg  
   Rizatriptan 10mg  
   Almotriptan 12.5mg  
   Zolmitriptan 2.5mg  
   Eletriptan 40mg  
   Frovatriptan 2.5mg  
   Naratriptan 2.5mg   
   Rizatriptan 10mg oral wafer 
   Zolmitriptan 2.5mg oral wafer 

 
 
 
 
$19-$600 for 6-9 doses (the 
amount usually covered by 
insurance per month) 
 
 
 
 

Triptans Subcutaneous 
   Sumatriptan 6mg 

 
$500 for 6 syringes 

Triptans Nasal Spray 
   Sumatriptan 20mg 
   Zolmitriptan 5mg 

 
$150-$300 for 6 doses 
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Antiemetics 
   Metoclopramide 10mg¶ 
   Domperidone 10mg 

 
$4 for 10 doses** 

Combination analgesics 
   Excedrin 
(Acetaminophen/aspirin/caffeine) 
500/500/130mg 
   Sumatriptan/naproxen 85/500mg 
   Codeine/acetaminophen 25/400mg 
   Tramadol/acetaminophen 75/650mg  
    

 
$10, 100-count 
$20-$50, 20-count 

* Per healthcarebluebook and GoodRx 
** Offered on Target or Walmart $4 list  
¶ Metoclopramide 10mg IV is often given with adjuvant diphenhydramine IV to prevent 
extrapyramidal symptoms in the Emergency Department. No head-to-head studies have been 
conducted comparing this regimen with other abortive therapies. 
 
NOTE:  Combination analgesics and opioids should only be used when all other 
agents have been unsuccessful.  

 
4. The patient is not sure that she wants to use medications that are “not natural.”  

What complementary and alternative medicine therapies could you recommend 
for her? 
Evidence exists for using natural supplements in migraine prevention and treatment 
(see D’Onofrio article).   Three supplements have supportive evidence for migraine 
prevention and are known to decrease the frequency, duration, and severity of 
migraine attacks (Fair price per month given per healthcarebluebook.com where 
available): 

• Oral magnesium: 400-600mg QD ($6 per month) 
• Oral Coenzyme Q10: 300mg QD ($10 per month) 
• Oral Petasites hybridus (butterbur): 50-150mg QD 

 
Oral riboflavin 400mg QD has been shown reduce the frequency of migraine attacks 
but not to decrease the duration or severity of attacks. 
 
Patients should be cautioned about the adverse effects of these supplements including 
potential for gastrointestinal complaints and cases of hepatotoxicity with butterbur. 
 
Finally, there is weak evidence for the use non-invasive vagus nerve stimulators in 
the acute and preventive treatment of migraine headaches. 
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5. What lifestyle modifications should she be counseled on to reduce migraine 

triggers and frequency regardless of her desire to use pharmacologic or 
alternative medication? 
About one in five patients with migraine headaches have dietary triggers (Wilson, 
2007).  Most common triggers include: 

• Caffeine withdrawal 
• Nitrates and nitrites in preserved meats 
• Phenylethylamines, tyramines, xanthines in aged cheeses, red wine, beer, 

champagne and chocolate 
• Monosodium glutamate in some Asian and prepared foods 
• Dairy products 
• Fatty foods 

  
Having a patient keep a headache diary for one month can help both the patient and 
provider elucidate specific headache triggers.  For a sample headache diary see the   
iHeadache website (iheadache.com) or iHeadache free app or use the headache log at 
the following website: http://www.aafp.org/fpm/2013/0500/fpm20130500p24-rt1.pdf.  
Patients can also consider using the app “N-1 Headache” which requires brief daily 
patient input to help identify symptom patterns that predict migraines.  This app has a 
small fee but is free to patients who join the National Headache Foundation.   
 
Stress management (relaxation training, cognitive behavioral therapy, bio feedback) 
has been shown in RCTs to reduce migraines by 30-50% (Holyroyd, 1990).  You can 
also refer patients to providers that specialize in behavioral sleep at sleep centers if 
the patient has insomnia or to a headache behavioral specialist if one is available in 
your area. 

 
 

CASE ONE CONTINUED: 

 
Two years later, at age 24, the patient returns and notes that her headaches have increased 
such that she has nine to 10 headaches per month.  She states that although she has tried 
cognitive behavioral therapy, magnesium, and triptans and has improved her sleep 
hygiene, she can no longer tolerate the frequency and severity of her headaches.  Her 
physical exam is normal including a normal neurologic exam.  She does not have any “red 
flag” features of a headache.  Her mother wants her to get an MRI. 
 

 
6. What history and physical exam features might prompt you to perform 

neuroimaging with an MRI for a patient with a headache?  Include in your 
discussion what “red flag” features to look out for. 
Neuroimaging is usually not warranted for patients with migraine symptoms and a 
normal physical exam (Detsky, 2006; Post, 2014).  Imaging with an MRI should be 
considered in patients who have:  

http://www.aafp.org/fpm/2013/0500/fpm20130500p24-rt1.pdf
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• Headache symptoms not classic for migraine, tension, or cluster headache  
• A change in headache pattern after a long history of migraine headaches 
• Focal neurologic signs or symptoms to assess for an intracranial process, such 

as a mass or bleed   
 

“Red flag” features that should prompt MRI imaging include age of headache onset 
after 50, persistent neurologic changes, systemic symptoms or immunosuppression, 
sudden onset, progressive pain, positional nature, headaches precipitated by the 
Valsalva maneuver, and papilledema. 
 
“Red flag” features of ANY headache that might suggest an alternate urgent/emergent 
secondary cause of headache include: 

• Subarachnoid Hemorrhage: thunderclap onset, “worst headache of my life” 
• Subdural hematoma: prior trauma, altered level of consciousness, neurologic 

deficit on exam 
• Meningitis: fever, confusion, meningeal signs 
• Hypertensive emergency: papilledema, blurred vision, SBP>201mmHg 
• Temporal arteritis: tenderness over temporal artery, jaw claudication, vision 

changes, age >50 
• CVA: dizziness, syncope, discoordination, or focal neurologic abnormality 
• Intracranial neoplasm: progressive headaches, wakes patient from sleep, 

weight loss, age >50 
 
 

CASE ONE CONTINEUD: 

 
You put your patient at ease and tell her that she does not have any concerning findings on 
history or exam but that she may need daily medication to help prevent her headaches 
from occurring.  You then discuss prophylactic medication with the patient.   
 

 
7. What migraine prophylaxis therapies could you consider starting for this 

patient? 
Migraine prophylaxis should be considered for patients with any of the following: 

• More than three days/month of headaches that do not respond to abortive 
therapy 

• More than eight days/month of headaches 
• Significant interference with daily activities despite abortive therapy 

 
Before starting prophylactic therapy, you should have a discussion with the patient 
regarding their expectations for treatment. Patients must be willing to take a daily 
medication. Patients must know that none of these therapies will completely eliminate 
their headache attacks. The goal is to decrease the frequency and intensity of attacks 
to increase quality of life. Patients should also be counseled to expect a 30-50% 
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improvement in headache frequency after three to four weeks of consistent 
prophylactic therapy dosing. 
 
See answers to Question 3 above for other nonpharmacologic therapies for 
prevention. The table below lists only some of the potential preventative therapies 
with estimated costs.  Level A evidence exists for two of the Beta blockers 
(propranolol and metoprolol) and anti-epileptics topiramate and divalproex.  The 
remainder of the therapies in the table have Level B evidence. 
 

Prophylactic Therapy Estimated Cost* 
Beta blockers  
   Propranolol 
   Metoprolol 
   Nadolol 

 
$10, 40mg BID, 30-day supply 
$4, 50mg BID, 30-day supply** 
$40-$80, 80mg daily, 30-day supply 

Tricyclic Antidepressants  
  Nortriptyline 
  Amitriptyline 

 
$10, 10mg daily, 30-day supply 
$4, 10-100mg daily, 30-day supply** 

Anti-epileptics 
  Topiramate 
  Gabapentin 
  Divalproex 

 
$10-$15, 50mg BID, 30-day supply 
$20-$40, 1800mg daily, 30-day supply 
$21, 1000mg daily, 30-day supply 

* Prices estimated through healthcarebluebook and GoodRx 
** Offered on Target or Walmart $4 list 
 
 

CASE TWO: 

 
You are seeing Ms. B at age 47 who had well-controlled migraines on propranolol for 
prophylaxis and rizatriptan for abortive therapy for many years.  However, in the last six 
months, she has been having migraine symptoms at least 20 days a month, unresponsive to 
prophylactic and abortive therapy or to over-the-counter ibuprofen. Her headaches are 
significantly interfering with her work.  Her neurologic exam is unremarkable, and a 
recent MRI of her head done by the emergency department showed no acute abnormality. 
 

 
8. What is the definition of chronic migraine, and how can it be treated? 

Chronic migraine is defined as the presence of 15 or more headaches a month for at 
least three months, with eight or more headaches meeting migraine criteria.  
 
Patients with chronic migraine should receive the same lifestyle counseling as 
patients with episodic migraine, as well as screening for medication overuse. Note: 
medication overuse headaches typically occur in patients who have an underlying 
headache disorder that changes over time from an episodic condition to chronic daily 



Migraines. Office-based Medicine Curriculum, Tenth Edition, Volume 2, 2019 
 

headaches due to excessive intake of analgesic medications two or more times per 
week. 
 
Patients with chronic migraine should be referred to a headache specialist to confirm 
the diagnosis and plan appropriate therapy.   
 
One prophylactic therapy that is currently FDA-approved for chronic migraine is 
Onabotulinumtoxin A (Botox) injections. The PREEMT program (two large 
multicenter, double blinded, RCTs) showed Botox was found to decrease the 
frequency of headache days (eight less days per month of migraine vs. six less days 
on placebo, p<0.001) and duration of headache (120 less hours per month of 
headache vs. 80 less on placebo, p<0.001) (Dodick, 2010). Patients receiving Botox 
injections compared to placebo reported significantly less headache severity and 
disability on Headache Impact Test and Migraine-Specific Quality of Life surveys.  
 
Because Botox injections are typically given by headache specialists, primary care 
providers often start patients on agents used for episodic migraine prophylaxis. Only 
topiramate has been shown in randomized, placebo-controlled studies to have a 
beneficial role in prophylaxis for chronic migraine.  
 
In May 2018, the US Food and Drug Administration approved Aimovig (erenumab-
aooe) for the preventive treatment of migraine in adults. The treatment is given by 
monthly self-injections. Aimovig is in a new class of drugs that work by blocking the 
activity of calcitonin gene-related peptide, a molecule that is involved in migraine 
attacks. 
 
 
 

https://www.drugs.com/aimovig.html
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CME Questions: 
 

1. Which of the below therapies does not help with decreasing the frequency, 
duration and severity of migraines? 
 

a. Riboflavin 
b. Magnesium 
c. Butterbur 
d. Coenzyme Q10 

 
2. A 27-year-old first-year internal medicine resident presents to your clinic with 

headaches that are bilateral, pulsatile in nature, and associated with 
photophobia. She has a 10-year history of intermittent migraines that responded 
well to sumatriptan, but since starting residency and working more night-shifts, 
she has been having at least three migraines a month that have not responded to 
sumatriptan and prevent her from going to work. Her neurologic exam is 
normal. Which of the following is the appropriate next step in her care? 
 

a. Start propranolol 
b. CT scan of brain 
c. Consider a referral for relaxation training 
d. Refer for Botox injections 
e. a and c 

 
3. Which of the following might lead you to obtain an MRI for a patient presenting 

with a headache? 
 

a. Age of headache onset >50 years old 
b. Thunderclap headache 
c. Headache that awakens the patient from sleep 
d. A patient who has a headache and is immunosuppressed 
e. All of the above 

 
 
 
Answers: 
 

1. a   Oral riboflavin only reduces migraine attacks but does not decrease duration or 
severity.  

2. e This patient would likely benefit from prophylaxis as she is having to miss work 
regularly because of her migraines, which have likely worsened due to lifestyle 
changes since starting residency. She could also benefit from stress management 
and relaxation techniques. Thus, both a and c are correct. CT scans are not useful 
in assessing chronic headaches. 

3. e All of the answers listed could be considered red flags which should prompt you 
to order an MRI. 


