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Objectives

• Clinicians will make appropriate and 
evidence-based treatment recommendations 
for the management of migraines in children 
and adolescents.

• Clinicians will have a strategy to address
headaches that are not responding to first-
line treatments.



Outline

• Migraine prophylaxis medications for children 
and adolescents

• Migraine rescue medications

• Treatment of an adolescent with an acute, severe 
migraine in your clinic

• What to do when treatments aren’t working



Migraine prophylaxis – key principles

• Keep a headache journal
– Get an app, make a calendar

• #1 strategy is to address the driving factors:
– Triggers, patterns
– Stress
– Anxiety, depression
– Poor sleep
– Medication overuse

• Consider a medication when migraines are interfering with school 
or home life; ~ 1/week
– Can continue for 3-6 months, or end of school year, then taper off



Migraine prophylaxis medications

• Set reasonable 
expectations: 
– Medications decrease 

migraines by 50 % at best
– It takes 6-8 weeks 

minimum to see the full 
effect

• Pick based on possible 
effects on 
appetite/weight, and 
whether 
anxiety/depression is a 
comorbidity



Migraine prophylaxis – my top 3

Dose
Start low and go slow!

Common side effects
Caution

Not a full list

Cyproheptadine* 2-10 mg at night
Sleepiness, increased 

appetite
Asthma, overweight

Amitriptyline*
5-30+ mg at night

(1mg/kg/day)
Sleepiness, dizziness, 

increased appetite

Overweight, long QT, 
depression, taking 

SSRIs

Topiramate+ 25-50 mg BID
(2mg/kg/day)

Dysesthesias, 
decreased appetite

Thin, eating disorder,
depression

*off-label use
+Topiramate is FDA approved for migraine in pediatric patients 12-17 years old



What to expect from medications for 
migraine prophylaxis

Studies show…
• Medications decrease migraines by ~ 50% at best

• Medication responder rate is 80-90%

• Placebo responder rate is 50% or more

→Most of the time, migraines improve with or without medications!



3 new things in pediatric migraine

• CHAMPS study

• Neutriceuticals

• CBT helps!



CHAMPS Study
NEJM 2017 

• Childhood and Adolescent Migraine Prevention Study

• Ages 8-17 years, 4 or more migraines per month (mean 
of 11), 361 patients randomized

• Topiramate 2mg/kg/day vs amitriptyline 1mg/kg/day 
vs placebo
– Dose escalation over 8 weeks

• Endpoint: 50% reduction in # of days of headache per 
month



CHAMPS results

• Trial ended after the interim analysis @ 24 weeks 
showed futility

• Responder rates statistically indistinguishable

→Most patients got better no matter what!

Primary analysis
(intention to treat)

Observed at interim 
analysis

Amitriptyline 52% 66%

Topiramate 55% 71%

Placebo 61% 68%



CHAMPS side effects were as expected

Amitriptyline
n= 144

Topiramate
n = 145

Placebo
n = 72

Fatigue* 30% 14%

Dry mouth* 25% 12%

Paresthesia* 31% 8%

Weight loss* 8% 0%

Altered mood n=3

Syncope n=1

Suicide attempt n=1

*statistically significant compared to placebo Note: FDA warning that 
anticonvulsants can increase the 
risk of suicidal ideation



CHAMPS take-away

• Most of the time, migraines 
improve with or without 
medications

• My approach:
– Focus on driving factors

– Offer prophylactic medications and 
set reasonable expectations

– Pick the prophylactic medication 
based on possible side effects



New in pediatric migraine

• CHAMPS study

• Nutriceuticals

• CBT helps!



No studies show efficacy…. …but there is a ‘trend towards 
improvement’

• Magnesium 9mg/kg/day, or 
400mg daily

• Riboflavin (vitamin B2) 25-
400mg daily

• Butterbur

In 2015, the AAN retired their 
2012 recommendation for 
butterbur due to potential 
hepatotoxicity

Nutriceuticals



New in pediatric migraine

• CHAMPS study

• Neutriceuticals

• CBT helps!

Cognitive Behavioral Therapy



CBT + Amitriptyline 
works in chronic daily headache

JAMA 2013 and Headache 2016

• Original study
– CBT + amitriptyline 1mg/kg/day vs headache 

education + amitriptyline 1mg/kg/day
• Dose escalation over 8 weeks

– Ages 10-17 years, chronic migraine (>14 days per 
month, mean 21 days), 135 patients randomized

– Endpoint = 50% reduction in headaches

• Secondary Analysis
– New endpoint of 4 or less headache days per month



CBT + amitriptyline study

CBT + amitriptyline
n=64

Headache education + 
amitriptyline

n=71

Initial study 2013
50% reduction in headache days per month

20 weeks follow up 66%* 36%

1 year follow up 86% 69%

Secondary analysis 2016
4 or less headache days per month

20 weeks follow up 47%* 20%

1 year follow up 72%* 52%

* statistically significant 

Short term improvement with CBT

Long term improvement in everyone

Short and long term resolution of chronic headache with CBT



CBT + amitriptyline study take-aways

• At 1 year, headaches had 
improved in > 50 % of all 
patients

• CBT was more helpful than 
headache education in 
patients with chronic daily 
headache



Migraine rescue



Migraine rescue – key principles

• Take something right away!

– Typical home migraine rescue medications

• Control nausea, then go to sleep

• Limit rescue medications to 2 days per week 
each, to prevent medication overuse 
headache



Typical home migraine rescue 
medications

• Acetaminophen, ibuprofen, naproxen

• Caffeine (soda, Crystal Light, Excedrin, caffeine 
tablets)



Antiemetics for children > 2 years

Dose Common side effects
Caution

not a full list

Ondansetron 2-4 mg ODT can taste bad Long QT

Metoclopramide 5-10 mg
akathesia, fatigue,

diarrhea
acute dystonia, EPS

Prochlorperazine 2.5-10 mg akathesia, fatigue EPS

Promethazine
lowest EPS risk

0.25-0.5 mg/kg
oral or rectal

akathesia, fatigue EPS

EPS = extrapyramidal side effects (dystonia, dyskinesia, akathisia, oculogyric crisis etc)



Triptans for children
Age

(years)
Dose

Start low

Common
side 

effects

Caution
Not a full list

Rizatriptan tablets,
MLT tablets

6+ 5 mg, 10 mg
Fatigue, 
achiness

Avoid if taking 
propranolol+

Hemiplegic or basilar 
migraine, uncontrolled 

HTN, pregnancy

Almotriptan 12+
6.25 mg,
12.5 mg

Same Same

Sumatriptan nasal
spray

12+
5 mg, 10 mg, 

20 mg
Same Same

Sumatriptan tablets*
25, 50 mg, 

100mg
Same Same

*off label use
+unique to rizatriptan



What to avoid

• Do not recommend butalbital or opioids 
(morphine, meperidine, oxycodone etc)

– Ineffective

– Addicting

• No studies of CBD oil in pediatric migraine



Teenager with a severe, acute 
headache in the clinic

• First, make sure it’s a 
migraine!

– Consider concussion, 
tension headache, EBV, 
sinusitis, sleep apnea, etc

• Check for triggers

• What have they already 
tried?

– Ask about overuse that 
may be making current 
treatments ineffective



Once you’re sure it’s a migraine…

• Have they tried their typical or prescription home treatments?
• NSAID: ibuprofen or naproxen
• Caffeine: (soda, Crystal Light, Excedrin, coffee etc)

• Anti-emetic
• ‘Triptan’ class of medictions: sumatriptan, rizatriptan etc

• Consider a migraine ‘cocktail’ in clinic
• NSAID: ketorolac IM, ibuprofen, or naproxen
• Anti-emetic: ondansetron, metoclopramide, prochlorperazine, promethazine
• Antihistamine: diphendyramine, hydroxyzine

• If vomiting is severe, consider UC or ED for IV administration of 
above medications, plus IV fluids



After the medications…

• Go To Sleep!
– Quiet, dark room; overnight at least

– For status migrainosus (migraine x 3 days or more), may need 48 hours 
of quiet rest/sleep
• Quiet dark room
• Avoid phones and tablets; can read a book, listen to quiet music (no 

headphones or earbuds), watch TV from a distance
• Scheduled diphenhydramine with a sedating antiemetic (metoclopramide, 

prochlorperazine, promethazine) q 8 hours x 48 hours
• After 48 hours, slowly return to regular activities

• Set reasonable expectations
– Headache will be better, but probably not totally gone
– Functioning will be better, but it make take several more days or 

longer to be back to normal



What if headaches are not getting better?

• Is it the correct 
diagnosis?

• Did I set the right 
expectations?

• Address the driving 
factors



Migraine mimics
• Cerebral sinovenous thrombosis

– Just started OCPs
– Hypercoagulable state
– Often has papillitis on exam

• Pseudotumor cerebri
– Medications

• minocycline
• doxycycline
• growth hormone
• etc

– Weight gain
– Transient visual obscurations (gray outs), 

intracranial whooshing
– Usually has papillitis on exam

• Chiari malformation
– Headache worsens with Valsalva
– Snoring, paresthesias, dysphagia etc

• Other causes of headaches: sleep apnea, 
tension headache, post-concussion headache 
etc



Set the right expectations

• Medications reduce 
migraines by 50 % at 
best

• Medications take 6-8 
weeks to show their full 
effect 

• Need to address the 
driving factors



Address the driving factors

• Stress
Apps for Mindfulness
– Headspace, Smiling Mind

• Anxiety, depression
Apps for Anxiety
– GoZen, Self Help Anxiety 

Management, Turnaround Anxiety

• Poor sleep
Apps for Yoga
– 5 minute yoga, Simply Yoga

SleepforKids.org

• Medication overuse



Summary

• Migraine prophylaxis medications

• Migraine rescue medications

• Treatment of acute migraine in clinic

• What to do if treatment isn’t working

Questions or Comments?



Case 1

• 14 year old boy with a 
severe headache, blurry 
vision to the right, right 
face and arm tingling, 
nausea, phonophobia and 
photophobia. No 
hemiparesis. 

• Exam is normal. Dad has 
migraines.

• Has had this 3 or 4 times 
over the past year.

1. Is this a migraine?

2. What home migraine 
rescue medications do 
you recommend?

3. Does he need migraine 
prophylaxis? 



Case 2

• 16 year old girl with 2-3  
migraines a week, missing 
school once a week; exam 
is normal; mom and dad 
have migraines

• Takes ibuprofen and 
Excedrin but they aren’t 
working

• Stressed about school, 
has mild anxiety

1. What rescue 
medications do you 
recommend?

2. Does she need migraine 
prophylaxis?

3. Besides medications, is 
there anything else she 
can do to decrease 
migraines?



Case 3

• 13 year old boy with 
constant headaches for 1 
month. There is 
photophobia, phonophobia, 
nausea, vomiting.  Mom has 
migraines.

• Ibuprofen and Excedrin 
don’t work so he is not 
taking them. 

• Recently started an acne 
medication.

• Exam is normal but you 
couldn’t see his optic 
nerves. 

1. Why didn’t ibuprofen and 
Excedrin work? 

2. What is the next step to 
make a diagnosis?



Thanks very much!

Badlands National Park, South Dakota
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