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Abstract: Migraine is a neurological disorder that affects millions of children and adolescents worldwide. Chronic migraine is
a subtype of migraine in which patients experience headaches for more days than not each month, with accompanying symptoms of
phonophobia, photophobia, nausea or vomiting for most of these headaches. The burden and impact of chronic migraine in the daily
lives of children and adolescents is substantial  reauirine a holistic. multidiscinlinarv. and bionsvchosocial annroach fo concentualiza-

Practice guideline update summary:

IGEDSTIC Pharmacologic treatment for pediatric migraine
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Epidemiology:

* Migraine is a primary headache disorder affecting up to 7 million
children and adolescents in the United States. Globally, nearly 60% of
children and adolescents experience significant headache, and 7.7%
to 9.1% have migraine.

* Migraines affect female children and adolescents disproportionately,
and disease prevalence increases over the course of development.




* Chronic migraine, meaning migraine occurring at least 15 days per
month for at least three months, affects approximately 1 to 2 percent
of adolescents aged 12 to 17 years and <1 percent of schoolchildren 5
to 12 years old . Chronic migraine is associated with more missed

school and poorer performance in school.

e Children from socioeconomically disadvantaged backgrounds are at
higher risk of developing chronic migraine.




Clinical Features:

MIGRAINE IN CHILDREN

@Neudrawlogy
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Similar to migraine in adults

Main differences:

* Duration fVariability

2h*-72h Ot.her}/ar|ants and
episodic syndromes
are more common in
children than in
adults

(In adults: 4h-72h)

KHeadache

Variants are often
unaccompanied by
headache

#NeudrawlogyMigraineEdition
Migraine variants in children:

Migraine without aura  Alice in Wonderland syndrome (see schema)
Migraine with aura Confusional migraine
Chronic migraine Menstrual/estrogen-associated migraine

Episodic syndmnws that

be associated
with migraine in en:

Vestibular migraine of childhood Infantile colic
Benign paroxysmal vertigo of Cyclic vomiting syndrome
childhood Abdominal migraine

Alternating hemiplegia of childhood
Benign paroxysmal torticollis




TABLE 1: CRITERIA FOR DIAGNOSING
PEDIATRIC MIGRAIMNE

MMagraine in che pediacnc pacent is described as:
- Epissodic hweadache

- Freguency: =5 attacks
- Duracicon: Lascingg 2-72 howuars

- Mot able oo be beccer explained by anotdther diagnoses or
medication owernaese

Features: Hawvimng 2 or meore of che following features:

Balaceral locaoon (usually frontorempoaral. In conorasc,
adulcs display unilateral locaokon Croopical headache in
children is rare and calls for diagnostic caucion )

—  Pulsacing

—  Ineensicy N pain charmaccenzed as moderace or severe

—  Agpravared by routcine physical aconsity
Assowciaced sympoomms: Aand having one or maore of chese
S MM P OOITES:

—  MMausea or vwoMmiting

—  Phomvophobia or phooophoaobia

Dara frorm Incermnacional Classificacrieon for Headaches chired ecdivsosrn™®




Features of migraine in children and adolescents

Atacks may agt 20 72 hour

Headache s more often dilaeral than in adults; an adult pattem of uniateral pain usually emerges in fate adolescence or early adulthood

Photophobia and phanaphabia may be inferred by befavior i young children




Clinical Evaluation:

* Children should be given an overview of what to expect during the
examination. It can be helpful to provide paper and crayons so
children can draw a picture of how they feel when they get a
headache, as drawings with migraine features have high concordance
with migraine diagnosis.

 Teenagers can be questioned directly by the health care provider,
with parents providing additional details as needed.







HISTORY TAKING:

* Headache frequency
* Headache pattern

* Headache location

* Headache quality

* Headache severity
e Associated features:

Premonitory symptoms, Migraine aura, Cranial autonomic
symptoms, Postdromal symptoms




Related syndromes:

* Obesity

* Epilepsy

* Atopic disorders

* Anxiety/depression

e Attention problems and cognitive differences

* Sleep disorders




Potential Red Flags for Serious Causes of Headache
Organized by the Mnemonic SNOOP4Y:

* Systemic signs/symptoms
* Neurologic signs/ symptoms
* Onset sudden

* Onset in sleep/early morning
* Positional exacerbation

* Precipitated by Valsalva

* Parents (lack of family history)
* Progressive or new

* Young age




Imaging:

* Initial imaging studies usually are not appropriate for evaluation of
primary headaches in children. Imaging should be performed only in
children with red flags in their history, such as early morning
headache with vomiting, worsening headache symptoms, worsening
of headache when supine, pain with Valsalva maneuver, rapid onset,
mental status changes, or abnormal findings on physical examination.
When neuroimaging is indicated, VIRI is preferred over CT, because of
exposure to ionizing radiation from the latter.




Periodic Syndromes Related to Migraine:

* Migraines in childhood may not always present as headache. There
are several episodic syndromes in children that are believed to be
“migraine variants” but remain underdiagnosed because of
inadequate recognition of these disorders.

* They occur at a younger age and may be migraine precursors in the
developing brain. Periodic syndromes typically vary with age at
presentation and can occur as early as infancy.




* Benign paroxysmal torticollis (BPT) is the rarest of the 4 periodic
syndromes and the earliest in onset, occurring in the first 2 years of
life. BPT is characterized by spontaneous, recurrent head tilting in
infants and toddlers. Episodes typically last for a few days at a time

and resolve by 3 years of age. Accompanying symptoms can include
vomiting, irritability, vertigo, ataxia, and pallor. It is important to
distinguish BPT from the more common typical torticollis of infancy
and Sandifer syndrome.




* Toddlers and school-age children may present with paroxysmal
vertigo. Benign paroxysmal vertigo (BPV) is an event characterized by
vertigo, nystagmus, and vomiting that can last minutes to hours with
spontaneous resolution. BPV presents abruptly, with or without

accompanying pallor or fearfulness. Onset is typically early, between
2 and 5 years of age.

* These episodes also may elicit concern for posterior fossa lesion, focal
onset seizure, or postictal behavior.




* Cyclic vomiting syndrome (CVS) comprises recurrent attacks of
vomiting and nausea, lasting from 1 hour to 5 days, that are
associated with pallor and lethargy. There is complete symptom
resolution between attacks. The average age at onset is 5 years.

Children often are able to identify triggers, such as foods, stress, or
iliness. Lifestyle measures such as adequate sleep and hydration are
recommended for episode prevention. When making a CVS diagnosis,
it is important to rule out an underlying gastrointestinal, metabolic, or
mitochondrial disorder.




* Abdominal migraine represents 4% to 15% of pediatric
gastroenterology cases, is more common in those with a migraine
family history, and rarely persists into adulthood. Pain is dull, midline
or periumbilical, and moderate to severe in intensity, lasting 2 to 72
hours if not treated. Headache is not a prominent feature; vasomotor
symptoms, such as nausea, vomiting, pallor, and anorexia, are
common.

* Up to 70% of children with abdominal migraine will develop more
traditional migraine later in life, typically at 9 to 10 years of age.




* Adolescents may present with acute confusional migraines,
characterized by agitation and pronounced memory disturbance.
Symptoms can last up to 8 hours. Headache is not an important
symptom and usually is not recognized during the acute attack.

Headaches precede, accompany, or follow the acute confusional state
in about 80% of patients.

 Metabolic and toxic encephalopathies, endocrine disturbances,
infection, posterior fossa tumors, nonconvulsive status epilepticus,
and stroke can present like acute confusional migraines.




Acute treatment of migraine in children:

* The guidelines recommend ibuprofen 7.5 mg/kg to 10 mg/kg be used
as first-line treatment for all children and adolescents. Sometimes
other nonsteroidal anti-inflammatory drugs (NSAIDs) that have
evidence of efficacy in adults, including naproxen, diclofenac,
ketoprofen, and flurbiprofen,75 may be used.




* If ibuprofen is insufficient, a triptan can be considered. Guideline
recommended triptans for adolescents include
sumatriptan/naproxen, rizatriptan, and almotriptan oral and

zolmitriptan and sumatriptan nasal. This list mostly reflects the
triptans that were studied later with novel trial designs to lower
placebo response, which enabled the demonstration of both efficacy
and safety.

* To As a result, those trials demonstrated safety but not efficacy for
sumatriptan, zolmitriptan, and eletriptan oral.




* Although the guidelines did not specifically recommend triptans for
younger children, rizatriptan is US Food and Drug Administration
(FDA)—approved for children 6 years of age and older, and many
triptans have been studied in this age group with evidence of safety.




* If the child has significant nausea/vomiting, adding an antiemetic
medication should be considered. Medications that block dopamine,
including metoclopramide, promethazine, and prochlorperazine, may

help both the nausea and the migraine pain, but specific antiemetics
(including ondansetron) may also be used.




Tier 1 (analgesics):

* Acetaminophen, 15 mg/kg per dose as an oral solution, melt (oral
disintegrating tablet), tablet, or rectal suppository, with a maximum
single dose of 1000 mg.

* |buprofen, 10 mg/kg per dose as an oral solution or tablet. This dose
may be repeated in four to six hours if needed. No more than four
doses should be given in 24 hours (maximum daily dose 40 mg/kg).

* Naproxen, 5 mg/kg per dose as an oral solution or tablet. This dose

may be repeated in 8 to 12 hours if symptoms persist (maximum daily
dose 1000 mg).




* Tier 2 (triptans):

* Older children and adolescents — Children who are older than 12 years of
age and weigh more than 40 kg often tolerate adult doses of the triptans;
options include:

* Almotriptan 12.5 mg tablet

* Rizatriptan 10 mg tablet or melt (the dose should be decreased in patients
taking concomitant propranolol)

* Rizatriptan 10 mg oral film

* Sumatriptan 50 mg tablet

* Sumatriptan 10 mg nasal spray

* Zolmitriptan 5 mg tablet, melt, or nasal spray




 Tier 3 (combination):

* For children (age =6 years) and adolescents who have acute migraine
attacks that are refractory to monotherapy with other acute migraine
medications, suggested treatment with a triptan taken together with

an analgesic medication (a triptan taken with naproxen 5 mg/kg per
dose, or the proprietary combination drug sumatriptan-naproxen) .
Another option is promethazine 0.25 to 0.5 mg/kg per dose, typically
used as adjunct therapy with a triptan or with a triptan plus
naproxen.




Migraine in emergency:

* The most effective treatment in clinical experience is intravenous (1V) fluid
therapy, such as 20 mlL/kg of normal saline, given with
IV prochlorperazine (0.15 mg/kg to a maximum dose of 10 mg) followed by
IV ketorolac (0.5 mg/kg up to a maximum of 30 mg). Pretreatment
with diphenhydramine may prevent potential dystonic reactions associated
with prochlorperazine.

* Dihydroergotamine (DHE) 0.5 mg over three minutes by IV administration
for children who are <25 kg or age <9 years and 1 mg over three minutes
for children age >10 years. DHE administration should be preceded by the
use of an antiemetic 20 minutes before the first DHE dose

Sumatriptan




Status migrainosus:

e |V DHE : All females of childbearing age should first have a negative
pregnancy test. For children age 10 years and older, the dose of DHE
is 1 mg IV over three minutes every eight hours, with a maximum of
20 doses. For children <25 kg or age 9 years and younger, the dose is
0.5 mg IV every eight hours.

* Valproate sodium: Loading dose in this series was 20 mg/kg followed
by continuous infusion at 1 mg/kg per hour to achieve a sustained
serum level of 80 to 100 mcg/mL.

* Peripheral nerve block




Preventive Treatment:

* Preventive treatment should be considered in all children who have
frequent headaches or significant headache-related disability, or both

. In adults, headache on 6 or more days per month is a risk factor for
progression to chronic migraine.

e Most studies of preventive treatment in pediatrics have used a

minimum of 4 headache days per month and/or three to four
migraine attacks per month.




SMART (Sleep, Meals, Activity, Relaxation, Triggers) Lifestyle
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* Clinicians should inform patients and caregivers that in clinical trials
of preventive treatments for pediatric migraine, placebo was effective
and the majority of preventive medications were not superior to
placebo

 Acknowledging the limitations of currently available evidence,
clinicians should engage in shared decision making regarding the use
of short-term trials (2 minimum of 2 months) for those who could
benefit from preventive treatment.




* Clinicians should discuss the evidence for amitriptyline combined
with cognitive behavioral therapy for migraine prevention, inform

patients and families of the potential side effects of amitriptyline
including risk of suicide.

* Clinicians should discuss the evidence for topiramate for pediatric
migraine prevention and its side effect

* Clinicians should discuss the evidence for propranolol for pediatric
migraine prevention and its side effect




Antiepilaptics™

Topiramate

Divalproex scdium

Zonisamida"™

Levetiracetam™ ™

2-% mg/S kgl d;
typical dose
103 mgsSd;
maximum dosea
200 mgsd

15-20 mgskg/d up
to 1000 mg,sSd

S-10 Mg kgsd, usoal
meEcarmU i 200 mgsSd

2040 mgskgsd
dividesd into Dwice
daily dos=ing (usual

maExirrunm 3000 mgSd)

Side effects

Paresthesia, anoraxia,
waight loss, Fatiguea,
COoOgnitive impairment,
decreasaed parspiration

Serious side affects: renal

stonas, deprassion,
eratogenicity, angle
closure glavcoma

Mauvsaa, weaight gain,
dizziness, somnoalence,
tremor, alopacia; monitor
for thrombocytopania,
lymphopenia, elevataed
liver anzymas

Seriouws side effects:
pancreatitis,
hyparammonemia,
hepatotoxicity,
teratoganicity

Somnolence, anoraxia,
waight loss, paresthesia,
dizziness, fatigue

Somnolance, Ffatigue,
irritability, behawior S mood
changes

Lowars potancy of oral
contraceptive pill,
especially whan more
than 200 mg,/d;
recommend folic acid
supplementation

Recommeand folic acid
supplementation

Mot recommeanded For

females of child-bearng

age dus to
taratogenicity

Someatimes usad if
topiramate side effects
intolarable

2019 AAM-AHS
Guideline
Comment”

Probabily maore likely
than placebo to
decrease frequancy
of headache days

Insufficient evidenca

Mot renvievwead (no
padiatric trials]

Mot rewviewed (mo
pediatric trials]




Antidepressants’

Amitriptyline

Antihypartensives®

Propranaolol

Flunarizing"

0.25-1 mg/kg,/d
(at bedtime)

20-40 mg 3 times
a day

5-10 mg at bedtime

Sedation, dizziness, dry
mouth, weight gain; may
cause prolonged QTc

Sedation, hypotension,
bradycardia, weight gain;
may worsen deprassion
and exercise-induced
asthma

Mot available in the
United States

Sedation, weight gain

Insufficient evidence
when used alone:
refer to entry for
cognitive-behavioral
therapy

Pozsibly more likely
than placebo to
cause 50% reduction
n headache
frequency

Insufficient evidencea




Treatrmert

Cinnarizine

Mimodipine

Antihistamine®

Cyproheptadine™

Toxin®

Crnabotulinurmitosan,

1.5 mg/kgs/d for
<30 kg; 50 mgysd for
=30 kg

10-20 Mg 3 timas a
dany

0.25-0.5 mg/skgsd,
maximum 1& mg
Eiven aithar at
bedtime or divided
2 times a day

F4 units or 155 units
injected per
PREEMPT protocol™
evEry 12 weaeks

Sicde aeffects

Sedation, weight gain

abdominal discomfort

Sedation, increasad
appetite, weaight gain

Injaction site pain,
waakness, wWorsaened
headache

Mot availabla im the
United States

Liguid dosing option,

can also treat cyclic
wormiting and
Eastrodintestinal pain

019 AAM-AHS
Guidaline
Comment”

Probably maorea likely
than placebo o
decrease headache
Freguency

Insufficient evidenca

Mot reviewed (no
pediatric migraine
trials)

Insufficieant evidenca




Mutraceuticals'""

Riboflawinm S50-400 mg/sd either Urina discoloration Limited studias Mot includead
onca daily or
divicdled into two
dosas

MMagmasaurm Elemantal Criarrbheaa Limited stwdias, Mot includsad
magnesium 9 mgys positive
ko d with fiosod
{mMmagnaesiunm oecide
divided 3 timas a
dany; others wsad]

Coanzyrme 10 1-2 megskgsd in the INnsomnéda, gastrointastinal Limited stwdias, Mot includad
mormang with Foqod upsat POSiLiwee

wWitarmin O Studies hawve usad Vel tolaeratedo Limiced studiss HNot includesd
00 IU S d For
children with
normal blood
el ofF Witarmin O
800 1u /49 for miald
and SO0 IuySd For
mode rate Witarmin D
deficiancy

MMelatonin™s 2-3 mg evary day at Sedation Limitead soudies, Mot includesd
bedtime oS tivee

Polyunsaturated Fish oil compou md Mausaea Limited studies Mot included
Fatoy acids




Menstrual Migraine:

TABLE 9-3 Strategies for Perimenstrual Migraine Prophylaxis

Class Specifics

HMonsteracidal Maproxen 550 mg 2 times a day for 5-6 days, ideally starting 1 day before expected
anti-inflammatory drugs headache onset™

Mefenamic acid up to 500 mg 3 times a day from the start of headache through menses®?
The cyclooxygenase-2 [(COX-2) inhibitor celacoxib has shown promise®® in pilot studies

Frovatriptan 2.5 mg 2 timeas a day for up 1o & days, ideally beginning 1 day before expacted
headachea onset

Maratriptan 1 mg 2 timeas a day for 5-6 days, ideally beginning 1 day before expected
headachea onsat

Zolmitriptan 2.5 mg 2 to 3 timeas a day for up to 7 days, ideally beginning 1 day befora
expactad headache ocnset

Magnesium® Speacific formulation studiad is not available in the United States, but it is reasonable to use
available forms perimenstrually; can also help with perimenstrual syndromea

vitamin E 400 w/d for 5 days beginning 2 days before menses®*

Estrogan Supplementation (“add back”) via patch or gel in teanagers who have migraine without
F=
aura
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Original Article

Cyproheptadine versus propranolol in the prevention
of migraine headaches in children
Bahador Asadi’, Fariborz Khorvash?, Abolfazl Najaran®, Farzin Khorvash*

ABSTRACT

Objective: There are conflicting results on the efficacy of propranolol and cyproheptadine in
the prevention of migraine headaches in children. Therefore, in this study, we evaluated the
efficacy of propranolol versus cyproheptadine in the prevention of migraine headaches.
Methodology: This was a randomized, double-blind trial. Sixty children aged 8-15 yrs with
migraine headaches were randomized to be treated with either propranolol (40-80mg per day)
or cyproheptadine (8-12mg per day) for 4 weeks. The patients were requested to record the
severity and duration of their headaches during a 2-week period before starting the intervention.
The patients were followed at 2-week intervals for a period of 1 month after starting treatment.
The headache diary was analyzed for each patient and was compared with baseline using SP55
software and statistical tests including the student’s t-test.

Results: Out of 60 patients at baseline, nine patients in the cyproheptadine group and six
patients in the propranolol group did not appear at the appropriate time for follow-up visits and
therefore were excluded from the study. The mean age in the cyproheptadine group was 11.9 +
2.23 years and in the propranolol group was 10.7 + 2.33 years. Based on the diaries, the results
showed that propranolol and cyproheptadine decreased headaches by 54.61% and 70.53% (p <
0.05), respectively, at the end of four weeks of treatment.

Conclusion: Overall, the results of our study suggest that cyproheptadine is a good choice for
prevention of migraine headache in pediatric group although more prolonged study with higher
number of the patient is recommended.

KEY WORDS: Migraine, Pediatric, Propranolol, Cyproheptadine, Prophylactic.
Fak J Med 5ci January - March 2012 (Part-ll) Yeol. 28 Mo, 2 309-311




PROGNOSIS:

* Children with migraine have a relatively good prognosis . Long-term

follow-up studies suggest that many patients improve with time,

although others continue to have headaches or relapse after a
headache-free period.

* The clinical course was favorable in 88 percent of patients in a study.

In this series, in contrast with others, an unfavorable course was
associated with earlier onset of migraine.







