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LEARNING 
OBJECTIVES
• Diagnose common presentations of pediatric 

headache

• Identify the red flag symptoms and signs in 
patients with secondary headache

• Discuss lifestyle modification and headache 
hygiene with patients and families

• Recognize which pediatric headache patients 
should be referred for imaging +/- specialist

• Develop a comprehensive headache action plan 
utilizing acute and preventive treatments
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DISCLOSURES 
• No financial or relationship disclosures 

• discussing several therapies for the treatment of headache 
disorders in children. Even when these therapies have a 
labeled use for migraine in adults, the majority of them are 
unlabeled/investigational in children.
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MIGRAINE 
PATHOPHYSIOLOGY



MIGRAINE PATHOPHYSIOLOGY

• Highly complex, inherited disorder 
of sensory processing

• Recurrent headaches and 
associated symptoms with 
neurologic dysfunction also in 
interictal phase 

• Same process as adults, some 
different symptoms 
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TRIGEMINOVASCULAR PEDIATRIC HEADACHE
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TRIGEMINOVASCULAR
PEDIATRIC HEADACHE
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5 phases of migraine
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Prodromal/

Premonitory

48 hrs before headache

Yawing, polyuria, food 
cravings, mood changes, 
irritability, photophobia, 
cognitive dysfunction

80% of patients

Aura

Precedes or overlaps 
headache

Visual, sensory, motor, 
brainstem 

Cortical spreading 
depression

1/3 of patients

Headache

Mod-severe head pain

Throbbing, pulsatile

Worse with physical 
activity 

Mediated by 
trigeminovascular 
pathway

Postdromal

24-48 hrs following 
headache

Tired/weary, difficulty 
concentrating, neck 
stiffness, nausea, 
photophobia, 
phonophobia

Poorly understood

>80% of patients

Interictal

Relatively symptom-free

Hypersensitive to 
light/sounds/odors

Cognitive dysfunction, 
dizziness, off-balance

• Phases may overlap or vary



CGRP
• Ubiquitous peptide found in 

brain, gut, vasculature, etc.
• Causes arterial vasodilation, 

neurogenic inflammation, 
activation of meningeal 
nociceptors

• Enhances synaptic transmission 
through glutamate transmission 
-> peripheral and central 
sensitization 

• Bidirectional model between 
CGRP and CSD
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PREVALENCE
• 60% of children/adolescents with 

significant headache 
• 7-9% with migraine, more when 

including probable dx
• Age 10: 5% boys and girls
• Age 15: 5% boys and 7% girls
• Age 20: 6% boys and 10% girls 

• ¾ managed by PCP, ¼ by 
neurology 
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PROGNOSIS
• Migraine is the leading cause of disability 

for children and adolescents worldwide 
• ¾ of children will continue to have 

symptoms as adults

• HOWEVER:

• 2/3 of children respond to current 
therapies 

• Children who respond to preventive 
treatment have better headache control as 
adults 
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HISTORY
• Include patient and parent 
• Consider allowing patient to draw migraine

Key components: 
• Monthly headache frequency (# of days in last 30 days counting 

both small and big headaches) 
• Pattern: intermittent/stable vs escalating 
• Location: point to pain 
• Pain quality: squeezing your head, knocking on head, head 

exploding, throbbing, stabbing, pressure 
• Pain scale: 1-10 or small-medium-big 
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POUNDING PAIN 13VISUAL AURAS NAUSEA



ASSOCIATED FEATURES
• Premonitory/prodrome: facial pallor, fatigue, mood changes, 

yawning (1/3 young children, 2/3 teens)
• Aura: visual (spots, lines, etc) , sensory (numbness/tingling), 

speech, motor symptoms, generalized feeling of weakness, focal 
weakness

• Photophobia and/or phonophobia 
• Pallor, anorexia (young); difficulty thinking, lightheadedness, 

fatigue, osmophobia (teens)
• Cranial autonomic symptoms
• Postdrome: fatigue, cognitive difficulties, and nausea often persist 

for hours after the pain has resolved. >80% of children develop 
new symptoms (thirst, somnolence, visual disturbances, and food 
cravings) after the pain has resolved 

PEDIATRIC HEADACHE

14



AURAS
• Visual most common: seeing extra spots, lines, or lights, loss 

of vision. NOT INCLUDING ORTHOSTATIC CHANGES
• Sensory: numbness or tingling
• Weakness: all-over muscle fatigue vs numbness leading to 

clumsiness vs true paresis (familial hemiplegic migraine)
• Brainstem: vertigo, dysarthria, diplopia, tinnitus, impaired 

hearing, lack of coordination, confusion, and sometimes loss 
of consciousness  
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CRANIAL AUTONOMIC 
SYMPTOMS
• Eyes: Conjunctival injection, lacrimation, ptosis
• Nose: nasal congestion or rhinorrhea
• Face: facial flushing 
• Ears: ear pressure 

• BILATERAL SYMPTOMS ARE COMMON IN 
MIGRAINE

• Unilateral symptoms also possible with migraine 
but may suggest trigeminal autonomic 
cephalalgia 
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HEADACHE RELATED DISABILITY: 
PEDMIDAS
• tested and validated for ages 4 -18, covers last 3 months
• mirrors the use of the adult MIDAS developed for adults age 

20-50
1) How many days of school missed in last month 2/2 HA:

• A) Full days
• B) Half days
• C) function <50% ability

PEDIATRIC HEADACHE
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2) Days you could not do home activities (chores, homework) 2/2 HA
3) Days you could not participate in activities (sports, going out) 2/2 HA
 a) days you participated but at <50% of usual ability 2/2 HA



HEADACHE RELATED DISABILITY: 
PEDMIDAS
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Results scored on 50 point scale 

Can be followed over time to assess response 
to treatment 



RELATED SYNDROMES
• Cyclical vomiting: episodes of recurrent emesis
• Abdominal migraine: disabling abdominal pain w/wo HA

• Benign paroxysmal torticollis: intermittent head tilt with malaise, pallor, 
irritability, ataxia, and nausea/vomiting

• Benign paroxysmal vertigo: “drunk gait” or trouble standing up w/wo 
nystagmus

• Colic: excessive crying as baby 

• Childhood periodic syndromes usually younger age
• CV and AM persists in teens 
• Respond to migraine meds 
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COMORBIDITY
• Obesity: Higher BMI -> higher frequency/disability
• Epilepsy: increased rate of migraine 
• Atopic: allergic rhinitis or conjunctivitis with increased 

migraine
• Anxiety/depression: higher disability even when controlling 

for frequency 
• ADHD: associated with migraine, also causes stress, use of 

stimulants
• Sleep: higher with narcolepsy and restless leg syndrome 
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INFLUENCES
• Parental history of migraine: 

onset 10-11 years before parents, 
2-3 years earlier than patients 
without fam hx

• Early onset: presenting before age 
6 -> more likely to need 
prevention

• Lower household income: Higher 
migraine without fam hx

• Early menarche (<12): Increased 
odds of migraine/HA
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SOCIAL
• Adverse childhood events 

(physical/emotional/sexual 
abuse, financial stress, 
parental divorce, recent death, 
mental illness, addiction) have 
been shown to predispose to 
headache in childhood and 
later 

• Consider HEADS exam for 
teenagers 
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PHYSICAL EXAM
• Rule out: Facial asymmetry, visual/eye abnormalities, 

papilledema, motor asymmetry 
• Vitals: hypertension, tachycardia, serial HCs 
• Neck: limitations or pain with motion
• Sinuses: palpate for tenderness 
• Jaw: Assess for TMJ (pain, clicking) 
• Allodynia: rub forehead and scalp, palpate occipital nerves
• Continuous/positional headache: orthostatic vitals 
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RED FLAGS
Headache is due to life 
threatening causes (e.g. brain 
tumor) in:
• 2-3% of children presenting 

to EC 
• 1% of children in primary 

care setting
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WHEN NOT TO IMAGE
• Stable frequency of headaches
• Absence of red flags
• Normal neuro exam

Unnecessary imaging -> increased costs
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LABS
• No general recommendations, send based on clinical picture

Basic headache labs to consider:
CBC (anemia)
CMP (electrolyte imbalance, liver/kidney dysfunction)
Iron panel (iron deficiency with or without anemia)
TSH (hypo and hyper can lead to headache)
ESR/CRP (inflammation, confirm iron studies)
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PRIMARY HEADACHE DISORDERS

• Migraine: ~7-9% 
• Tension headache: ~10-

24%
• Trigeminal autonomic 

cephalgias: RARE (cluster 
in teens <0.1%)

• Primary stabbing 
headache: RARE 
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• In children and adolescents, 
migraine duration may last 2-72 
hours 

• Migraine is more often bilateral
• Migraine headache is often 

frontotemporal
• Subset of patients have facial pain – 

still grouped under migraine
• Episodic: 1-14 days per month
• High frequency episodic: 8-14 days 

per month



MIGRAINE WITH AURA PEDIATRIC HEADACHE
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Visual aura is most common (90% of 
aura)
Common patient mistakes:
  - incorrect lateralization
  - sudden vs. gradual onset
  - monocular (retinal migraine) instead 
of homonymous  visual disturbances
  - mistaking sensory disturbance for 
weakness
  - aura duration



CHRONIC MIGRAINE PEDIATRIC HEADACHE
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Headache occurring on 15 or more days per month for 
greater than 3 months, with migrainous features on 
more than 8 days per month



TENSION HEADACHE
• Mild-moderate, non-disabling 

head pain 
• Lack of associated symptoms 

such as nausea/vomiting
• Occurs in 10-24% of children 

and adolescents
• But may do not seek care due to 

mild attacks
• Treat with NSAIDs/Tylenol  
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TRIGEMINAL AUTONOMIC 
CEPHALGIAS
Rare in children
• Cluster headache
• Paroxysmal hemicrania
• Hemicrania continua 
• short-lasting unilateral neuralgiform headache attacks

• unilateral headache +/- prominent cranial parasympathetic 
autonomic features, lateralized and ipsilateral to the headache. 

• Restlessness present, may be less pronounced in childhood
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TRIGEMINAL AUTONOMIC 
CEPHALGIAS

PEDIATRIC HEADACHE

36



PRIMARY STABBING 
HEADACHE

• Very brief episodes of 
stabbing pain, can be severe 

• NO autonomic features
• Usually only require 

treatment if frequent
• Overlap with migraine 
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FREQUENT/DAILY HAS
• 1.5% of children: several times 

weekly or daily headaches 
• More common in female, 

increasing with age
• Chronic migraine: >=15 headache 

days, 8 or more migraine
• High rates of disability in teens 

with chronic migraine 
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DAILY HEADACHES
• Physical/sexual abuse more 

common in these patients
• Majority have anxiety related to 

school
• Subset with significant psych 

disease / school phobia (may 
contribute to seasonal pattern)

• Acute family financial stress more 
common

• Depression and anxiety -> worse 
disability 

• Poor sleep -> poor response to 
therapy
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NEW DAILY PERSISTENT 
HEADACHE
• No history of significant headache
• Distinct onset, present ever since for 

3+ months
• May continue years or decades
• 1/5 of all pediatric patients with 

‘chronic daily headache’

• MOST TREATMENT RESISTENT 
HEADACHE TYPE, REFER ASAP 
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ACUTE ACTION PLAN
• All patients with migraine 

should be given an acute 
treatment plan for headache

• school note to excuse at 
symptom onset so patient 
can hydrate, take acute 
med, and rest

• https://headachejournal.onli
nelibrary.wiley.com/doi/epdf
/10.1111/head.13681
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FIRST STEP
• Ibuprofen 7.5-10mg/kg/dose, given every 4-6 hrs prn 

migraine 
• Ibuprofen has nearly 3x odds of efficacy as placebo (OR 2.9, 95% CI 

1.0-8.1), and 2x odds as acetaminophen (OR 2.2, 95% CI 1.1-4.0)

• Alternative: naproxen 5-6mg/kg/dose given q8h prn migraine

• Avoiding NSAIDs?: acetaminophen 15mg/kg/dose q4-6hrs 

• Avoiding all meds? devices

PEDIATRIC HEADACHE
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WHY NOT OPIOIDS?
• Opioids should not be used routinely for 

migraine therapy!
• Opioid use → pain receptor changes → 

less responsive to other migraine 
medication → escalation of opioid use → 
medication overuse headache 

• A national practice variation study has 
found that pediatric migraineurs leaving 
pediatric ER received opioids 5.4% of 
time but triptans only 1% of time 
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MEDICATION OVERUSE
• Simple analgesics 

(NSAIDs/Tylenol): limit to 
14 days or less per month

• Triptans: limit to 9 days or 
less per month 

• Combo analgesics (with 
caffeine): limit to 9 days or 
less per month 
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DEVICES
• External trigeminal nerve 

stimulator (Cefaly): no 
prescription, acute and 
preventive mode, 
available online, FDA 
approved 12+

• Remote electrical 
neuromodulation 
(Nerivio): acute and 
preventive, online 
prescription needed, FDA 
approved 12+ 
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TRIPTANS
• Should be considered if first line 

ineffective
Recommended triptans for 
adolescents (12+):
• Sumatriptan/naproxen tab
• Rizatriptan tab or ODT
• Almotriptan tab
• Nasal spray sumatriptan
• Nasal spray zolmitriptan 
Younger children (6-11): rizatriptan 
5mg tab or ODT 
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TRIPTANS
• Triptans are serotonin 5HT31B,1D receptor agonists – block 

release of vasoactive peptides at trigeminal nucleus caudalis
• Most effective if taken when pain is still mild, which tends to 

be earlier in attack (does not shorten aura duration)
• But... only 1/3 of patients pain free at 2 hours 
• And... 1/4 of migraineurs do not respond to triptans
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TRIPTAN TRIALS
• Novel trial designs to reduce placebo effect -> showed efficacy 

and safety 
• Straight randomization -> safety but not efficacy 
• Much of current practice is based on adult or non-ED evidence
• Kids are different than adults – in migraine presentation (shorter 

duration) and responses
• More difficult to obtain precise data in kids – compounded by 

polypharmacy prior to presentation
•      … AND a high placebo response rate (can be as high as 60% 

range)
•  
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TRIPTAN DATA PEDIATRIC HEADACHE
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TRIPTAN 
CONTRAINDICATIONS
• Avoid in patients with a history of cardiovascular disease, including stroke, transient 

ischemic attacks, myocardial infarction, severe peripheral vascular disease, ischemic bowel 
disease, and coronary vasospasm, including Prinzmetal angina

• Avoid in patients with cardiac accessory conduction pathway disorders, including Wolff-
Parkinson-White syndrome

•  Based on known pharmacology and effects on vascular muscle in triptans rather than 
absolute contraindications

• less common in pediatric patients but should be considered 

• Per FDA, triptans are contraindicated in those with a history of hemiplegic aura or 
migraine with brainstem aura. This contraindication was based on a view of migraine 
pathophysiology that is no longer considered current.
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TRIPTAN OPTIONS
• 6-11yo: rizatriptan 5mg tab or ODT
• Unable to swallow pills: rizatriptan 

ODT, sumatriptan NS, zolmitriptan 
NS

• Rapid escalation or significant 
nausea: sumatriptan NS and 
zolmitriptan NS 

• Terrible insurance: sumatriptan tabs 
($6), rizatriptan ($4) 

• Side effects -> use triptans with slower 
onset (naratriptan, frovatriptan)
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SEROTONIN SYNDROME
• In 2006, FDA warned about risk of serotonin syndrome in 

patients taking triptans concurrently with SSRI or SNRIs
• Triptans do not interact with the 5HT2 receptor
• Therefore not pharmacologically plausible that triptan 

use could precipitate serotonin syndrome in someone on 
an SSRI or SNRI

• American Headache Society position paper: 
•       “With only Class IV evidence available in the 

literature and available through the FDA registration of 
adverse events, inadequate data are available to 
determine the risk of serotonin syndrome with the 
addition of a triptan to SSRIs/SNRIs or with triptan 
monotherapy.”
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ANTI-NAUSEA MEDS
• Consider adding as third step if significant nausea/vomiting
• Data limited in peds
• Can consider DRAs which can help both nausea and migraine 

pain:
• Prochlorperazine 5-10mg q8h prn, metoclopramide 5-10mg 

q8h prn 
• BUT must take with dose of Benadryl (12.5-25mg) to prevent 

extrapyramidal side effects 
• Ondansetron also an option but frequent use could worsen 

HA
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HEADACHE DIARY 
• Total number of days with any 

headache 
• Number of headache days considered 

bad/severe 
• Focus on days not pain scale

Essential to track response to treatment 

Many apps available or can print a blank 
calendar
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PREVENTION 
• Consider with frequent headaches (4/month) or significant 

disability with attacks
• Many prescription preventives have not shown efficacy over 

placebo in pediatric trials 
• Placebo response may be beneficial if no harm done, so at 

minimum should consider nutraceuticals with little/no s/e

• May take 6-8 weeks to see improvement
• Goal for improvement: headache frequency cut in half 
• Can stop after at least 6 months of headache stability 
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• Preliminary data supports use of magnesium 
and Coq10 for pediatric prevention 

• Safety shown with vitamin D and riboflavin, 
mixed data for efficacy 

• Once daily dosing better for adherence 

• Take these every single day regardless of 
headache

• Unable to swallow pills: gummies, chewable 
tabs, liquid drops 



BARRIERS
• 5-40% adolescents with chronic headache had not seen any 

provider in past year
• Delayed referral to specialist -> higher 10 yr risk of chronic 

migraine 
• Underdiagnosed: ~17% migraine, ~36% “headache”, ~45% 

no headache diagnosis 
• Correct diagnosis of migraine leads to better treatment 

outcomes
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BARRIERS
• Of patients awaiting 

neurology referral from 
PCP:

• 5% of those who would 
qualify for preventive 
treatment received 
prevention 

• NONE received a triptan
• 17% seen within 4mo  
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BARRIERS PEDIATRIC HEADACHE
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• General neurologists: 28.7% triptan usage, 63% nutraceuticals, 37% prescription prevention
• Headache specialists: 56.7% triptan usage, 38.7% nutraceuticals, 66% prescription prevention
• No statistically significant difference in treatment outcomes but different patient populations  



BARRIERS: CGRP INHIBITORS
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• Insurance coverage for postpubertal teens with intractable migraine is poor 
• Similar issues for botox coverage 

• CGRP monoclonal antibodies (MABs) (migraine prevention):
• Erenumab (Aimovig)
• Fremanezumab (Ajovy)
• Galcanezumab (Emgality)
• Eptinezumab (Vyepti)

• CGRP receptor antagonists (gepants)( abortive and/or preventive)
• Rimegepant (Nurtec): Acute or preventive 
• Ubrogepant (Ubrelvy): Acute treatment
• Atogepant (Qulipta): Preventive treatment
• Zavegepant (Zavzpret): Acute treatment



CGRP
• Ubiquitous peptide found in 

brain, gut, vasculature, etc.
• Causes arterial vasodilation, 

neurogenic inflammation, 
activation of meningeal 
nociceptors

• Enhances synaptic transmission 
through glutamate transmission 
-> peripheral and central 
sensitization 

• Bidirectional model between 
CGRP and CSD
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CGRP INHIBITORS IN TEENS
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• 16 clinical trials evaluating the safety and efficacy of CGRP inhibitors in pediatric 
patients. Data unavailable for several years 

• Few retrospective reports of CGRP inhibitor safety, Benefits noted in two

• Pediatric & Adolescent Headache Special Interest Group of the AHS issued 
recommendations of using anti-CGRP mAbs in select adolescents

Eligible candidates:
• postpubertal 
• >=8 headache days per month
• PedMIDAS) score ≥30
• failure of >=2 preventive therapies 



SPECIFIC QUESTIONS
Can email me at gage.Rodriguez@ochsner.org for more 
questions 

If able to access E-consults for pediatric neurology at Ochsner 
can send E-consult and it will route to my inbox
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Summary
• Migraine is underdiagnosed and 

undertreated in the pediatric 
population

• Patients should receive a 
headache diagnosis, treatment 
action plan, education on 
lifestyle goals, and prompt 
referral when indicated

• Action plans should utilize OTC 
meds and triptan if these are 
ineffective

• Consider prevention in patients 
with frequent (>4/30) or 
disabling headaches 
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