


LEARNING
OBJECTIVES

* Diagnose common presentations of
pediatric headache

» |dentify 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

PEDIATRIC HEADACHE




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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E PATHOPHYSIOLOGY
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MIGRAINE PATHOPHYSIOLOGY PEDIATRIC HEADACHE

Highly complex, inherited disorder of
sensory processing

Recurrent headaches and associated
symptoms with neurologic
dysfunction also in interictal phase
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TRIGEMINOVASCULAR  ..cicone
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TRIGEMINOVASCULAR

PEDIATRIC HEADACHE

Sensory sensitivities,
including photophaobia

= and phonophobia; mood
Vasculature e R et 1L and attentional change;
@) A B, fatigue; and alterations in

~ Cortex N S cognition, memory, and
: ' )y o emotion

Processing of sensory
input; involvedin
production of symptoms
including pain, allodynia,
and photophobia

NN T A halam_us : s Altered sleep-wake cycle,
R 8 “ A T yawning, food cravings,
| Hypothalamus G ) { > ) thirst, polyuria, neck

N TR g e ' o P discomfort, and nausea

Neck discomfort

Altered arousal, changes
in feeding habits, and
sleep-wake alterations

Avital area for migraine
that mediates neck
discomfort, head pain,
and cranial autonomic
symptoms

R— Cranial autonomic
Cervical inputs symptoms



b phases of migraine

48 hrs before headache Precedes or overlaps

Yawing, polyuria, food headache
cravings, mood changes,
irritability, photophobia,

cognitive dysfunction Visual, sensory, motor,

brainstem

] Cortical spreading
80% of patients depression

1/3 of patients

Prodromal/

Premonitory

Mod-severe head pain 24-48 hrs following

Throbbing, pulsatile headache

Tired/weary, difficulty

Worse with physical .
concentrating, neck

activity stiffness, nausea,
photophobia,

Mediated by phonophobia

trigeminovascular

pathway

Poorly understood
>80% of patients

Headache

 Phases may overlap or vary

Relatively symptom-free

Hypersensitive to
light/sounds/odors

Cognitive dysfunction,
dizziness, off-balance

Interictal
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FMRI
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« Cortical spreading depolar
bioelectrical phenomenon ¢
wave of intense cortical ne
associated with hyperemia f
more prolonged period of ne
suppression associated with cortice

Controversy: directly causes headache
triggers rest of attack
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Figure 2 Points of aura origin of all recorded attacks. Figure
showing the complete visual field up to 26.5° eccentricity. The
right visual field of the patient is from (0-180") and the left
visual field is from (180-360°). n = 800.

AURA

May start in different areas within the same individual

May propagate silently in cortex without clinical
manifestations

* Increased risks associated with aura:

Ischemic stroke
Patent foramen ovale
Parkinson’s disease
Bipolar disorder
Panic disorder

Hypotheses: shared genetic factors, neuroexcitability,
neurochemical function

1
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HEADACHE

* Nociceptive activation of
peripheral trigeminal nociceptors
-> cortical spreading depression
and sensitization of perivascular
sensory nerve terminals

* OR abnormal central processing
of normal sensory input from
trigeminal system

12
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INTERICTAL

* Hypersensitive to light/sounds/odors,
Cognitive dysfunction, dizziness, off-balance

 fMRI shows altered resting state functional
connectivity: cortical regions, thalamus,
hypothalamus, brainstem, amygdala, and

cerebellum
 Reduced habituation prior to prodrome
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Inter-ictal  lctal

* Bottom line: hyperresponsivity and lack of
habituation
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CG RI PEDIATRIC HEADACHE

« 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 Normal CGRP s  High CGRP
sensitization

* Bidirectional model between
CGRP and CSD

Somatosensory Somatosensory

14



MOLECULAR MEDIATOF

e,

SEROTONIN: DOPAMINE: OREXIN A/B: NOREPINEPHRINE: OTHERS: INSULIN,

TRIPTANS ARE MEDIATES YAWNING, MEDIATES DURAL SLEEP WAKE GLUCAGON, LEPTIN,

SEROTONIN (5- NAUSEA, DIFFICULTY INPUT REGULATION AND NEUROPEPTIDE Y,

ATIN HT)1B/1D RECEPTOR CONCENTRATING PAIN SOMATOSTATIN,
PEPTIDE AGONISTS CHOLECYSTOKININ,

e
/f“' : ELEVATED
DURING ATTACKS

ADH, MELATONIN
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PREVALENCE

mMales @Females

60% of children/adolescents with significant headache

7-9% with migraine, more when including probable dx

Age 10: 5% boys and girls

nge 15: 5% boys and 7% girls

 Age 20: 6% boys and 10% girls

(34 managed by PCP, v by neurology

16
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PROGNOSIS

* Migraine is the leading cause of disability
for children and adolescents worldwide

Table 4. Headache Severity at Initial Diagnosis

* 34 of children will continue to have and Follow-up*
Symptoms aS adUItS Headache Severity 1983 1993 2003
No headache 0 15 (25) 16 (27)
Mild 20 (33) 16 (27) 9(15)
» HOWEVER: o T mn )
0
. *Data are given as number (percentage) of patients.
e 2/3 Of Qh||dren respond to current
therapies

* Children who respond to preventive
trgaitment have better headache control as
adults

17
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Include patient and parent

\_

Consider allowing patient to draw migraine

\_
Vs

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

o




POUNDING PAIN VISUAL AURAS




ASSOCIATED FEATURE

Aura: visual (spots, lines, etc) ,
sensory (numbness/tingling),
speech, motor symptoms,
generalized feeling of weakness,
focal weakness

Premonitory/prodrome: facial
pallor, fatigue, mood changes,
yawning (1/3 young children, 2/3
teens)

Photophobia and/or phonophobia

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

Pallor, anorexia (young); difficulty
thinking, lightheadedness, fatigue, [ Cranial autonomic symptoms
osmophobia (teens)




OST COMMON:
\G EXTRA SPOTS, LINES, TINGLING MUSCLE FATIGUE VS DYSARTHRIA, DIPLOPIA,
R LIGHTS, LOSS OF VISION. NUMBNESS LEADING TO TINNITUS, IMPAIRED

SENSORY: NUMBNESS OR WEAKNESS: ALL-OVER BRAINSTEM: VERTIGO,

NOT INCLUDING CLUMSINESS VS TRUE HEARING, LACK OF
ORTHOSTATIC CHANGES PARESIS (FAMILIAL COORDINATION, CONFUSION,
HEMIPLEGIC MIGRAINE) AND SOMETIMES LOSS OF

CONSCIOUSNESS



CRANIAL AUTONOMIC N
SYMPTOMS

* Eyes: Conjunctival injection, lacrimation, ptosis
* Nose: nasal congestion or rhinorrhea

 Face: facial flushing

« Ears: ear pressure

668

nnnnnnnn

* BILATERAL SYMPTOMS ARE COMMON IN
MIGRAINE

* Unilateral symptoms also possible with migraine
but may suggest trigeminal autonomic
cephalalgia

22



HEADACHE RELATED DISABILITY:
PEDMIDAS

PEDIATRIC HEADACHE

- 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

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 <60% of usual ability 2/2 HA

23



HEADACHE RELATED
DISABILITY:
PEDMIDAS

PedMIDAS Score Range Disability Grade

Uto 10 Little to none
11 to 30 Mild

31 to 50 Moderate
Greater than 50 Severe

PEDIATRIC HEADACHE

* Results scored on 50 point scale

 Can be followed over time to
assess response to treatment

24
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RELATED SYNDROMES s

Cyclical vomiting: episodes of recurrent emesis

\. S

,Abdominal migraine: disabling abdominal pain w/wo HA

\. J
r

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

. J
7’

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

r

Colic: excessive crying as baby

|\

Childhood periodic syndromes usually younger age

\

CV and AM persists in teens

25



. . Atopic: allergic rhinitis or
@ _p_p_y_Ef :Ir]eigsrair::creased UG [gj conjunctivitis with

increased migraine

Sleep: higher with
|=- narcolepsy and restless
leg syndrome




Parental history of
migraine: onset
10-11 years before
parents, 2-3 years
earlier than
patients without

fam hx

4 I

Lower household

income: Higher
migraine without
fam hx

INFLUENCES

4 N

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

- %

Early menarche
(<12): Increased
odds of
migraine/HA

A %

Uneler $22,500

4.4%

Unueder $22 500

+

PEDIATRIC HEADACHE

$22,500-$20,999  §4),000-$59,999

$22500-$29,999  $4),000-$59,999

$60,000-$29,999 990,000 and Owver

$40,000-389,999 90

27
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S O C IA L PEDIATRIC HEADACHE

/Adverse childhood events
(physical/emotional/sexual abuse, financial

stress, parental divorce, recent death, ACE score for a Child

mental illness, addiction) have been shown
to predispose to headache in childhood and _ _
1 ACE 1.65(1.31, 2.07) 1.34(1.07, 1.68)

K / 2 ACE 2.74(2.12,3.54) 2.15 (1.66, 2.80)
/ \ 3 ACE 2.93 (2.20, 2.90) 1.89 (1.40, 2.53)

\ Table 3. Logistic Regression Models Examining the Association Between Number of ACEs
and History of Frequent or Severe Headaches (Including Migraine) in Children Ages 3-
17 Years

Mo ACE Ref Ref

4 or more ACE 5.26(4.10, 8.73) 3.4(2.61,4.43)

T Adjusted OR: adjusted for age, sex, race, ethnicity, depression, anxiety, epilepsy, brain injury, average sleep,

Consider HEADS exam for teenagers

and weight concern.

- %

28
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Rule out: Facial asymmetry, visual/eye abnormalities, papilledema, motor asymmetry

\

Vitals: hypertension, tachycardia, serial HCs @”’“’""””"\g’i;
Neck: limitations or pain with motion R myhalr i

Sinuses: palpate for tenderness

\

(Jaw: Assess for TMJ (pain, clicking)

Allodynia: rub forehead and scalp, palpate occipital nerves

\

Continuous/positional headache: orthostatic vitals

\




PEDIATRIC HEADACHE

P«
y

: 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

30
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O O P4Y PEDIATRIC HEADACHE

Red Flag Significance
Systemic signs/symptoms

Fever, acute symptoms  Infections ranging from minor to serious®” are the most common cause of headache in children in
the emergency department

Head trauma Relatively common cause for headache in the emergency department

Vomiting Consistent with migraine®® but also a risk factor for brain tumors*”

Weight loss Can be a symptom of malignancy

Comorbidities Many systemic illnesses, including rheumatologic, oncologic, vascular, and hematologic
conditions; genetic syndromes; and abnormalities of the immune system predispose to other
serious causes for headache

Medications Headache can be a medication side effect®®

Neurologic signs/ Abnormal gait, ataxia, papilledema, changes in personality/behavior/cognition, visual
symptoms disturbances/eye movement abnormalities, and seizure® are red flags for serious secondary
headache

31
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S N 4Y PEDIATRIC HEADACHE

Onset sudden Thunderclap onset of headache in which pain peaks instantly is rare in children but can signal
serious causes such as cerebral hemorrhage or reversible cerebral vasoconstriction syndrome;
the full range of differential diagnosis from adults with thunderclap headache should be
considered, and imaging should be pursued

Onset in sleep/early Headache causing a child to awaken from sleep or occurring early in the morning has been
morning associated with intracranial lesions® and can be suggestive of sleep apnea and other sleep

disorders®?; however, this diurnal pattern is also common in primary headache disorders®®

Positional exacerbation

Worse upright Headache that resolves when supine and worsens immediately upon standing or slowly throughout
the day can suggest spontaneous intracranial hypotension or postural tachycardia syndrome®?

Worse supine Consider increased intracranial pressure from tumor or idiopathic intracranial hypertension

32



SNOOP

Precipitated by Valsalva

Parents (lack of family
history)

Progressive or new

Young age

+

PEDIATRIC HEADACHE

Brief headaches triggered by Valsalva maneuvers can signal intracranial abnormalities; headache
triggered by cough along with signs/symptoms of brainstem/cerebellum/cervical spinal cord
dysfunction®® may suggest Chiari malformation (although Chiari malformation may be found
incidentally with other headaches and is of varying significance)

Several studies have found that lack of family history of headaches is associated with higher odds
of having a serious cause of headache in children®*’; most children with migraine have a family
history of migraine, although the parent(s)/guardian(s) may not be aware of the diagnosis

Significant change in the headache pattern, new headache, or progressively escalating headache

raises the level of concern for secondary cause**; however, many new-onset headaches are not
caused by structural brain abnormalities*® and may be attributed to relatively benign causes such
as viral infections; furthermore, studies have used different cutoff points from days to months®*>
when trying to determine when a “recent-onset” headache is worrisome, so the newness of the

headache must be interpreted with the presence or absence of other headache features

Some studies have found that children of younger age (defined as either <5 years®¢ or <7
years>) were more likely to be diagnosed with a life-threatening headache, whereas other
studies have refuted that concern™”

33
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WHEN NOT TO IMAGE = ronmeronen

Recommendations

. Obtaining a neurcimaging study on a routine ba-

« Stable frequency of headaches
« Absence of red flags headaches and & mormal newrologic examination

{Level B; class II and class 111 evidence).
2. Neuroimaging should be considered in children
® N O rm a I N e U rO exa m with an abnormal neurologic examination (e.g.,
focal findings, signs of increased intracranial
pressure, significant alteration of consciousness),
the coexistence of seizures, or both (Level B; class
IT and class III evidence).

. Neuroimaging should be considered in children in
whom there are historical features to suggest the
recent onset of severe headache, change in the
type of headache, or if there are associated fea-

U n ﬂeCessa ry imag i ng -> increased COStS tures that suggest neurologic dysfunction (Level

B; class II and class II1 evidence).

34



LAE

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%

Table 3 Comparison between the headache population younger than 6 years of age and 100 consecutive school headache patients older
than & years of age selected in 2003

Headache type Headache children younger than 6 vears Headache children older than 6 vears

Migraine, % 57.0

A . _ (0] Episodic tension headache, % . 17.0
Tension headache: ~10-24% Chronic deily hsdacke, % iy 50
Idiopathic stabbing headache, % 24 30

Post-traumatic headache, % . 8.0

Other secondary headaches, % 9. 20

Trigeminal autonomic cephalgias:
RARE (cluster in teens <0.1%)

Primary stabbing headache: RARE

36



EPISODIC MIGRAINE

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

Diagnostic criteria:

A. At least five attacks' fulfilling criteria B-D
B. Headache attacks lasting 4-72 hr (untreated or unsuccessfully 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 physical 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.

_I_

PEDIATRIC HEADACHE

37
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MIGRAINE WITH AURA  rowmcroons

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
WEELQIERLS

- aura duration

A. At least two attacks fulfilling criteria B and C
B. One or more of the following fully reversible aura symptoms:

1. visual

2. sensory

3. speech and/or language
4. motor

5. brainstem

6. retinal

C. At least three of the following six characteristics:

1. at least one aura symptom spreads gradually over 25 minutes
2. two or more aura symptoms occur in succession

3. each individual aura symptom lasts 5-60 minutes’

4. at least one aura symptom is unilateral?

5. at least one aura symptom is pos.itive3
6. the aura is accompanied, or followed within 60 minutes, by headache

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

38
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CHRONIC MIGRAINE

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

A. Headache (migraine-like or tension-type-like1) on 215 days/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 1.1 Migraine without aura and/or criteria B and C for 1.2 Migraine with aura

C. On 28 days/month for >3 months, fulfilling any of the following?:

1. criteria C and D for 1.1 Migraine without aura
2. criteria B and C for 1.2 Migraine with aura

3. believed by the patient to be migraine at onset and relieved by a triptan or ergot derivative
3:4;5

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

39



TENSION HEADACHE

s

.

Mild-moderate, non-disabling head pain

Ve

Lack of associated symptoms such as
nausea/vomiting

VAN

.
-

VAN

Occurs in 10-24% of children and adolescents

-
/

But may do not seek care due to mild attacks

AN

-
/

o

Treat with NSAIDs/Tylenol

AN

Possible areas of pain:
upper back and neck.

base of head.
the ears,

above the ears,
the jaw,

above the eves

_I_

PEDIATRIC HEADACHE
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Rare in children

.
r

Cluster headache

\

TRIG E M I NAL (Paroxysmal hemicrania

A
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




TRIGEMINAL AUTONOMIC

CEPHALGIAS

_I_

PEDIATRIC HEADACHE

Syndrome

Trigeminal autonomic
cephalalgias

Cluster

Paroxysmal
hemicrania

Short-lasting
unilateral
neuralgiform
headache attack
syndromes (SUNHA)

Hemicrania continua

Pain location

Unilateral frontal/
temporal/periorbital

Unilateral frontal/
temporal/periorbital

Unilateral Vi1

Unilateral

Attack duration

Minutes to hours

Minutes

Seconds to
minutes

Minutes or hours
superimposed on
baseline pain

Autonomic
features

Migrainous

features

Sometimes

Sometimes

Rarely

Exacerbants

Alcohol, sleep

Neck turning

Cutaneous, thermal,
mechanical

Variable

42



PRIMARY STABBING :

PEDIATRIC HEADACHE

HEADACHE

4 N\
Very brief episodes of stabbing
pain, can be severe

. 4

4 N\

LATERAL VIEWY

NO autonomic features

N\ J Orbital

4 . . A Frontal
Usually only require treatment if rempora
frequent Parietal

L J Occipital

4 I Total
Ove I‘| 3 p Wlth m |g ra | ne Fig 2. Distribution of the Jabs.

~ < 43




_I_

FREQUENT/DAILY HAS e

Total “Other” Chronic Daily Headache
76.3%

4 A

1.5% of children: several times weekly
or daily headaches
- /
/ ] [ ] [ ] \
More common in female, increasing
with age
- /
/ [} [ = \ .CMI
Chronic migraine: >=15 headache days, § co | moMery
8 or more migraine
- /
/ [ ] ] ] ] ] ] \
High rates of disability in teens with
chronic migraine geabllty  disolty  dsbily  diapibty
\_ ) (0-3) {4-10) (11-16) (17+)
PedMIDAS Scores™
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DAILY HEADACHES

( N

Table 3. MANOVA analysis of differences between adolescents with and without a lifetime psychiatric comorbidity.
Physical/sexual abuse more common in these patients w . w »
Psychiatric comorbidity (n =42) No psychiatric comorbidity (n=51)
\ / Mean (SD) Mean (SD) F P
4 A
. . . PedMIDAS Total Score 71.12(35.05) 53.94 (27.23) 7.07 009*
Majorlty have anXIety related to SChOOl PedsQL Child/Teen Report 68.11(16.13) 75.83(12.36) 6.82 .010*
\ / PedsQL Parent Report 69.95 (14.90) 77.02(15.93) 4.80 031%
( - - - - - - \
S u bset W I t h S I g n Ifl Ca nt pSyC h d I Se a Se / SC h O 0 I p h O b I a :Sf.zt:ir:;:[:l: s;f:juj(ffn;ﬁ;EZdr::::itj(l_\l.;l:gu‘lltfhjfr:lt:2:1\-:5 of variance; PedMIDAS: Pediatric Migraine Disability
(may contribute to seasonal pattern)
. J
( ) History of Abuse (n = No History of Abuse (n =
Acute family financial stress more common 8) 114)
(G J
é ) Headache frequency (0-28)
Depression and anxiety -> worse disability Pain intensity (VAS)
(N /) CDI (0-54)
( ) PedMIDAS total score (0-540)
Poor sleep -> poor response to therapy
- J

45



NEW DAILY PERSISTENT HEADACHE

PEDIATRIC HEADACHE

* No history of significant headache

* Distinct onset, present ever since for g
3+ months "

* May continue years or decades

 1/5 of all pediatric patients with
‘chronic daily headache’

« MOST TREATMENT RESISTENT
HEADACHE TYPE, REFER ASAP

46



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

_I_

PEDIATRIC HEADACHE

Do or take this every day to help prevent YOUR headaches: + Getenough sleep; keep a regular schedule
= Eat healthy foods; don't skip meals

= Drink enough water; avoid caffelne

= Get regular exercise; manage your weight

= Learn ways to relax; manage your stress

It rmay take 4-5 weeks to see a big change, so stick with it!
Visit wuw, headachere 'efas ‘ne.con ta manage your headaches

Yellow Zone — Don't wait. Act fast to treat your headaches

“onsider dopamine blocker +/-
Aib.

Contact your provider's office if:

= Your headacha is much worse, lasting much longer than usual

Go to the Emergency Room if:

* You have new and very different symptoms like loss of vision,
unable to move one side of your face or body, trouble
walking or talking, very confused or unable to respand

# Call 9-1-1 if child loses consciousness or has stroke-like
eymptoms

0'r'n to oh
g e'ds or butalbtal for pan.

|| Go to school nurse or health office right away. Take your o Drink some water or sparts drink if you can
quick-relief medicine as soon as your headache starts: & Restin a dark, quiet place for 30 minutes and practice

your relaxation exercises [e.g., deep braathing, guided

Take Dose — imagery), if you can

Route ____ Mayrepeat after hours. * You may need a different PE activity, dark glasses, or a
quiet place to work for a while

Take 0000 Dose_ f u

ff da ne |

Route May repeat after haurs. nstant heodaches.

Let your provider knaw if you need to take your guick relisf +/- antlemetic, o triptan or @ combination

medicines 3 or mare days a week er if this plan isn"t working. :

lauthorze the qu 'ck-relef medcotofs) "sted 'n the Yel'ow Zone

[ ta be administered by school personnel
[ to be seif-aaministered by stuaent

[ 1o be adm '« 'sterad only by parent

Pravider's Signatura Date
Parant/Guardian’s Signature Date

47



FIRST STEP '

_ Ibuprofen has nearly 3x odds of efficacy as
(= Ibuprofen 7.5-10mg/kg/dose, placebo (OR 2.9, 95% CI 1.0-8.1), and 2x odds
(@ )

given every 4-6 hrs prn migraine s acetaminophen (OR 2.2, 95% CI 1.1-4.0)

& Alternative: naproxen b-6mg/kg/dose given q8h prn migraine

/* Avoiding NSAIDs?: acetaminophen 15mg/kg/dose g4-6hrs

KX Avoiding all meds? devices

PEDIATRIC HEADACHE 48
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WHY NOT OPIOIDS?

Pre-synaptic

/ cAMP
. . . . . Opioid e
Opioids should not be used routinely for migraine receptor £ @Opioid
5 PLA2
th era py ' % "o : Receptor
‘ . ERK/pSS/’PKA \
\ < CSRC/PKA: ™ gy 8
/ . . . Barr29 “
Opioid use — pain receptor changes — less / )
responsive to other migraine medication — escalation e K

\of opioid use — medication overuse headache

A national practice variation study has found that
pediatric migraineurs leaving pediatric ER received 7~
pioi

\Opioids 5.4% of time but triptans only 1% of time Receptor

Post-synaptic

49
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MEDICATION OVERUSE  rowmerwone

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

More headaches - ; More medication

TRIPTAN
)

Triptans: limit to 9 days or less per month

COMBO Combo analgesics (with caffeine): limit to 9 days or

less per month

50



DEVICES

External trigeminal nerve
stimulator (Cefaly): no
prescription, acute and
preventive mode, available

Q)nline, FDA approved 12+

Remote electrical
neuromodulation (Nerivio):
acute and preventive, online
prescription needed, FDA

approved 12+
o

y
<

%

+

PEDIATRIC HEADACHE
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CEFA

s

External trigeminal nerve stimulator
\_

>
Stimulates supraorbital/supratrochlear nerves, feels
like pinching rubber band

\_

4 )

Available OTC with money back trial period

-
-

Authorized for age 8+ for acute and preventive

-
-

PREMICE RCT: 38% responder rate vs 12% sham

-
-

AN

Safe for use in children but tolerability may be issue
o J
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N E R I VI O PEDIATRIC HEADACHE

Remote electrical neuromodulation
device

Generates signal in arm pain fibers
which induces pain modulation, causes
mild tingling sensation

Study in teens: 71% with some
response, 35% pain free at 2 hrs

Approved for 12+ for acute and
prevention

Can fill out prescription online or fax
form

53



Tab: 1mg/kg/dose, 25mg
(=50kg), 50mg (>50kg),
100mg

TRIPTANS

4 A (-:ErDh:g. <8yrs), 10mg

Should be considered if first line ineffective

( >50kg, >12yrs)

Zolmitriptan® - Regular/ZMT: 2 5mg
(=12yrs), Bmg (>12 yrs)

.
-

A\

Masal Spray: Smg (>12
yFE)

Recommended triptans for adolescents (12+):

Rizatriptan® 12-25 Regular 2DT: 5mig
\_ J (=4 0kg), 10mg (>40kg)
Almotriptan® 32-37 Tab: 6.25mg or 12.5mg
or 25mg (>50kg)
Eletriptan Tab: 20mg or 40mg
(=50ka)

Younger children (6-11): rizatriptan 5mg tab -- T mg, 25
or ODT Tab: 25mg

"FDA approved medication for children




TRIF

a

Triptans are serotonin 5BHT31B,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)

o
-

But... only 1/3 of patients pain free at 2 hours

o
-

And... 1/4 of migraineurs do not respond to triptans

o




TRIPTAN TRIALS

Novel trial designs to

reduce placebo effect -

> showed efficacy and
safety

Straight
randomization ->
safety but not efficacy

_I_

PEDIATRIC HEADACHE

Kids are different than
adults — in migraine
presentation (shorter

duration) and
responses

Much of current
practice is based on
adult or non-ED
evidence

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

Name
*almotriptan PO
*rizatriptan MLT

zolmitriptan PO

*zolmitriptan NS

sumatriptan NS

sumatriptan injectible

sumatriptan PO

*sumatriptan/naproxen PO

* FDA approved

Dosing
6.25mgor 12.5mg

5mg MLT 20-39kg 10mg MLT
= 40kg

2.5mg, 5mg, or 10mg

2.5mgor 5mg NS

5mg, 10mg (if <40kg) or
20mg NS

3mg (<30kg), 6kg (>30kg), or
0.06mg’kg

50mg or 100mg

Suma 10mg/ naproxen 60mg
(can increase to
85mg/500mg)

FDA approval
Yes, 12-17 year olds
Yes, 6-17 year olds

No

Yes, 12-17 year olds

No (AAN parameter only)

No

No

Yes, 12-17 year olds

+
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# of pediatric trials
1 (positive)
2 (both positive)

2 — 1 high placebo
response; 1 similarefficacy
(at 2.5mg) as ibuprofen

2 (all positive, 1 with placebo
challenge)

3 (all positive)

2 (1990's, open label)

1 (not more effective than
placebo)

2 (both positive)
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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

CONTRAINDI
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TRIPTAN OPTIONS

Prices for popular triptans

s

Viewing 13 of 13 medications Popularity =

6-11yo: rizatriptan 5mg tab or ODT

> & Imitrex (sumatriptan) oslow as 914
Unable to swallow pills: rizatriptan ODT, .
. . . Sumatriptan (Imitrex) is an inexpensive drug used to treat
S um at rl pta n N S ) ZO I m |t rl pta n N S migraines. It is more popular than comparable drugs. It is
\_ available in generic and brand versions. Generic sumatriptan More Info

is covered by most Medicare and insurance plans, but some
pharmacy coupons or cash prices may be lower.

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

o

> /. Maxalt-Mlt (rizatriptan) as low as D15
Terrible insurance: sumatriptan tabs ($6), - | | .
. . Rizatriptan (Maxalt, Maxalt-mlt) is a moderately priced drug See Prices
rlzat ri pta N ($4) used to treat migraines with or without aura. An aura is a
\_ strange feeling or visual disturbance that warns you of an More Info

attack. It is not used to prevent migraines. It is slightly more
popular than comparable drugs. it is available in multiple

Vs
S I d e effeCtS -> u Se trl pta nS Wlth S I Owe r O n Set generic and brand versions. Generic rizatriptan is covered by
( n a ratri pta n , frovat” pta n ) most Medicare and insurance plans, but some pharmacy

o

coupons or cash prices may be lower.
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SEROTONIN SYNDROME reoumercos

* 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 precH)ltate serotonin syndrome in someone on iy
an SSRI or SNRI

« American Headache Society position paper:

«  “With only Class |V 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 g8h 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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MART LIFESTYLE

Factor Advice

Sleep: consistent and sufficient

Bedtime and wake-up Maintain a consistent bedtime routine and avoid daytime napping to prevent disruptions to the
time sleep-wake cycle’; children 3-5 years of age should sleep 10-13 hours per day (including naps),

children 6-12 years of age should sleep 9-12 hours per day, and teenagers should sleep
100

8-10 hours per day

0]l

Problems falling asleep Use bed only for sleep, turn off screens at least 1-2 hours before bed to limit blue light exposure'

Problems staying asleep Consider causes such as sleep apnea, depression

Daytime somnolence Consider causes such as sleep apnea, depression
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S RTLIFESTYLE

Meals and hydration: consistent and sufficient

Missed meals
Well-balanced diet

Access problems or
limited time

Water consumption

Other beverage
consumption

Caffeine consumption
Activity: consistent and
sufficient

Address inactivity

Exercise

Recognize that fasting can be a trigger
Eat a variety of fruits and vegetables, protein, and dairy (or another source of vitamin D)

Address time limitations and food insecurity with individualized solutions; consider social work
consult

=8 cups per day for children older than 9 years of age (more for teenage boys and extra at times
of high exertion)'%

Limit to avoid weight gain as obesity is associated with worsened migraine frequency and
disability?'

High caffeine consumption is associated with increased odds of headache in adolescents,”®

probably because of caffeine withdrawal'®

Inactivity in adolescents is associated with higher odds of migraine®>; weight loss in overweight
teenagers can contribute to headache improvement?

Meta-analyses in adults have concluded that exercise may be a beneficial and safe treatment
for migraine'**
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FOOD TRIGGERS

Papetti review showed no evidence that
chocolate, tyramine/phenylalanine containing
foods, caffeine, alcohol, MSG, aspartame, or
nitrites act as triggers for pediatric migraine

While some nutrients seem to play a role in

inducing migraine attacks, it is necessary to

verify the strict cause and effect relationship
before making restrictive dietary changes

Focus more on a well-balance diet and not
skipping meals rather than specific foods or
elimination diets

+

PEDIATRIC HEADACHE

Gluten

Wheat, barley, rye.

: If you're gluten

intolerant, consuming

it can be a major

. migraine trigger.
Caffeine

:Q
For some it W
helps, for others W
it’s a trigger. =
$

S

Cold Foods
and Drinks

It's not the food
itself, but the
cold temperature
that triggers the
headaches.

% MSG

Monosodium
Glutamate,

__most common in
Chinese food, triggers
headaches as

well as cramps

& diarrhea.

Aged Cheese

Such as blue cheese,
gouda, cheedar, brie,
parmesan, & swiss.

Nitrates

Found in
processed meats
such as bacon,

hot dogs, salami,
& ham.

Chocolate
Try to eat in

]
small doses!
‘? Alcohol

Red wine is the #1
culprit due to the
sulfites it contains.
But, all alcohol can
be a trigger.

64



+

SMA LIFESTYLE

Relaxation: cope with stress and prevent migraines

Sources of stress Home-related stressors (eg, arguments with siblings, observing parental disagreements) or
school-related stressors (eg, difficulty in school, fear of doing poorly) can be triggers for headache

Help cope with stressors  Validate the normalcy and commonality of stressors and discuss coping strategies

Relaxation strategies Cognitive-behavioral therapy can help migraine in children'®; mindfulness-based stress
reduction looks promising'®

Triggers: avoidance/management

Weather Changes in weather patterns are commonly reported as headache triggers; use of long-acting
triptans may help to prevent migraine attacks around storms'®”

Specific foods Little evidence shows that foods other than alcohol and caffeine are consistent headache
triggers, although many patients report avoiding specific foods

Menses Refer to the section on menstrual migraine




COGNITIVE BEHAVIORAL -
THERAPY

4 )

Coping strategies for migraine disability, education on gate theory

of pain, progressive muscle relaxation, diaphragmatic breathing, BEHAVIOR
\guided imagery, meditation, biofeedback )
4 A

Peds meta-analysis: reduced headaches immediately and at 3mo

follow-up coRe
\ / BELIEFS
f )

Teens with chronic migraine: CBT+amitriptyline superior to

amitriptyline alone
N J
-

of change in anxiety/depression symptoms
\_

Other studies have shown reduction in headaches INDEPENDENT }
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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

+

PEDIATRIC HEADACHE

» Most educational migraine tracker: Migraine Buddy

» Most comprehensive pain tracker: Manage My Pain Pro

» Most simple migraine tracker to use: Headache Log

» Best app for managing blue light exposure: Blue Light Filter & Night Mode
» Best to manage sleeplessness and anxiety: BetterSleep Relax and Sleep

» Best migraine tracker for sharing with your doctor: Health Log

» Most detailed record keeping: N1 Headache

» Best for community: Bezzy Migraine
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PREVENTION

<}'4?$ Consider with frequent headaches (4/month) or significant disability with attacks

E_ 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

Z May take 6-8 weeks to see improvement

@ Goal for improvement: headache frequency cut in half

A Can stop after at least 6 months of headache stability
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NUTRACEUTICALS

PEDIATRIC HEADACHE

Nutraceuticals™

* Preliminary data supports use of magnesium

. . . iboflavi = d eith ine discolorati Limited studi
and C0q10 for pedlatrlc preventlon Riboflavin 2?1;03;[15; either Urine discoloration imited studies
divided into two
doses
0 c c 0 c Magnesium Elemental Diarrhea Limited studies, some
« Safety shown with vitamin D and riboflavin, T e

kg/d with food
(magnesium oxide
divided 3 times a
day; others used)

mixed data for efficacy

Coenzyme Q10 1-3mg/kg/d inthe  Insomnia, gastrointestinal Limited studies, some

* Once daily dosing better for adherence morning with food  upset s

Vitamin D Studies have used Well tolerated Limited studies
400 1U/d for
children with

» Take these every single day regardless of normal blood

level of Vitamin D;

headache 800 1U/d for mild

and 5000 IU/d for
moderate Vitamin D
deficiency

+ Unable to swallow pills: gummies, chewable Melatonin'™® St o e imited studies, some
tabs, liquid drops bedtime positive

69



+
®)

RIBOFLAVIN (VITAMIN B2) e

50-400mg per day in 1-2 doses

400mg in adults, effective dose in children may be
lower

Yamanaka et al 2020: faster time to pain freedom in
migraine and/or reduced migraine frequency in
children as young as 6

Safe and well-tolerated, may darken urine or cause
mild Gl upset

7 -
SINCE 1968
L A

RIBOFLAVIN

~—VITAMIN B2

SUPPORTS CELLULAR
ENERGY PRODUCTION*
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MAGNESIUM

} Dose up to 9mg/kg/day, max
400mg

Elemental magnesium or
i magnesium oxide

E Well tolerated, may cause Gl
@  upset or diarrhea
o Meta-analysis of IV mag shows
efficacy as acute tx in adults

Q Lack of high quality evidence in

NafljfEMade.

EXTRA STRENGTH

Magnesiur

DIETARY SUPPLEMENT

peds
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#{ PHARMACIST RECOMMENDED siwiys

1-3mg/kg/day In the
morning with food

Well tolerated but

may cause insomnia
and/or Gl upset

PEDIATRIC HEADACHE Em
Niotarv Supplem
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MELATONIN

E— 2-3mg 30-60min prior to bedtime

May inhibit CGRP release and NO y nfds\(
s

Yy
pNatural Sleep Aid
— Safe & Effective*

0.3mg/kg shown to reduce migraine
frequency, severity, and impact on life

Less effective than amitriptyline (62%
vs 82% in recent RCT)
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VITAMIN D

4 A
4001U daily if normal level
\_ v
4 A
800IU/d for mild deficiency
\o v
4 A
5000IU/d for moderate deficiency
o v
/ - . . . . \
Lower levels in patients with migraine vs .
control pochand ' I e
o J ;
Ve ~N Dietary SUPIE"E"
6mo of therapy -> reduces symptom ]
severity and migraine related disability
o
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BARRIERS

ents
c headache
ot seen any
ovider in past year

i

Underdiagnosed:
~17% migraine, ~36%
“headache”, ~45% no
headache diagnosis

Delayed referral to
specialist -> higher 10
yr risk of chronic
migraine

Correct diagnosis of
migraine leads to
better treatment
outcomes



BARRIERS

4 )
Of patients awaiting neurology referral
from PCP:

- /

4 )

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

-

NONE received a triptan

J
N

-
/

17% seen within 4mo

-

VAN

_I_

PEDIATRIC HEADACHE

In our study group, 46.6% (395/849) of children
were referred to the neurology department for more
than a year after the onset of migraine. About 19% of
patients consulted with a neurologist between 6 and 12
months (161/849), 9.2% (78/849) were evaluated by a
neurologist between 4 and 6 months, and'enly i 17.5%

(149/849) of cases, it was a consultation obtained in less
than 4 months. With 7.5% (63/849) of patients, it was
unknown how long it took to access a child neurologist
after the onset of migraine as the parents and children
could not recall the onset of symptoms. The time to see
a headache specialist was not separately analyzed.
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BARRIERS

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

_I_

PEDIATRIC HEADACHE

Table 2.—Comparison of Management Practices Between Headache Specialist and Non-Headache Specialists N = 469

Treatment Variable

Imaging
Triptan use
Use of natural supplement for

prophylaxis

Use of prescription drugs for

prophylaxis

Short-term outcome of treatment
No significant improvement
Mild to moderate improvement
Significant improvement

Headache Specialist

(N =135)

93 (68.9%)
76 (56.7%)
52 (38.7%)

90 (66.7%)
36 (26.7%)

63 (46.7%)
36 (26.3%)

General
Neurologist
(N =334)

248 (74.2%)
96 (28.7%)
212 (63.7%)

125 (37.4%)
74 (22.2%)

150 (44.7%)
108 (32.3%)

P-Value

238
<.001
<.001

<.001

483

Proportion

(—15.0%, 4.3%)
(18.1%, 38.5%)
(—35.4%, =15%)

(19.2%, 39.3%)

(—=4.7%, 13.7%)

95% CI for the Difference in

77



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

PEDIATRIC HEADACHE 78


mailto:Gage.Rodriguez@ochsner.org

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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