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Abstract

Objective
To provide evidence-based recommendations for the acute symptomatic treatment of children
and adolescents with migraine.

Methods

We performed a systematic review of the literature and rated risk of bias of included studies
according to the American Academy of Neurology classification of evidence criteria. A multi-
disciplinary panel developed practice recommendations, integrating findings from the sys-
tematic review and following an Institute of Medicine—compliant process to ensure
transparency and patient engagement. Recommendations were supported by structured
rationales, integrating evidence from the systematic review, related evidence, principles of care,
and inferences from evidence.

Results

There is evidence to support the efficacy of the use of ibuprofen, acetaminophen (in children
and adolescents), and triptans (mainly in adolescents) for the relief of migraine pain, although
confidence in the evidence varies between agents. There is high confidence that adolescents
receiving oral sumatriptan/naproxen and zolmitriptan nasal spray are more likely to be
headache-free at 2 hours than those receiving placebo. No acute treatments were effective for
migraine-related nausea or vomiting; some triptans were effective for migraine-related pho-

nophobia and photophobia.

Recommendations

Recommendations for the treatment of acute migraine in children and adolescents focus on the
importance of early treatment, choosing the route of administration best suited to the char-
acteristics of the individual migraine attack, and providing counseling on lifestyle factors that
can exacerbate migraine, including trigger avoidance and medication overuse.
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Glossary

AAN = American Academy of Neurology; CI = confidence interval; FDA = Food and Drug Administration; NS = nasal spray;
NSAID = nonsteroidal anti-inflammatory drug; ODT = oral disintegrating tablet; OS = oral solution; OT = oral tablet; RCT =

randomized controlled trial; RR = relative risk.

This article summarizes the findings of a systematic review and
practice recommendations for the acute treatment of migraine
in children and adolescents. The complete practice guideline,
including the risk of bias assessment for each study, meta-
analysis, methods for analysis of the evidence, and confidence
in evidence determinations, is available at https://www.aan.
com/Guidelines/home/GetGuidelineContent/977.

Diagnosis of primary headache disorders is based on clinical
criteria specified in the International Classification of
Headache Disorders.’" Management of migraine includes
acute and preventive therapies as well as behavioral and
lifestyle changes. Acute treatments must be carefully selected
and individually tailored to a patient’s headache pattern,
severity, and disability as well as their expectations, needs,
and goals of treatment.

The purpose of this guideline is to systematically assess all
randomized controlled trials (RCTs) that evaluated acute
migraine treatments in children and adolescents. The guide-
line seeks to answer the following clinical question:

In children and adolescents with migraine, do acute self-
administered treatments, compared with placebo, reduce
headache pain and associated symptoms (nausea, vomiting,
photophobia, and phonophobia) and maintain headache

freedom?

Description of the analytic process

The Guideline Development, Dissemination, and Imple-
mentation Subcommittee of the American Academy of
Neurology (AAN) convened a multidisciplinary panel
consisting of 12 AAN physician members and 3 patient
representative members to develop this guideline accord-
ing to the process described in the 2011 AAN guideline
development process manual,” as amended. The authors
included RCTs on the acute pharmacologic treatment of
migraine in children (individuals younger than 12 years)
and adolescents (individuals aged 12-17 years). The
authors considered studies published in English and in
other languages. Trials of medications administered IV in
the emergency department or in an infusion center setting
were not included. The outcomes evaluated were re-
duction of headache pain and associated symptoms at
specific time points. For headache pain, the most com-
monly reported outcomes were headache pain improve-
ment, usually termed “headache pain response” and
typically quantified as an improvement in intensity from
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moderate to severe pain to mild or no pain, and headache
pain freedom, at specific time points after intervention
(typically from 30 minutes to 2 hours). The most com-
monly reported associated symptoms were freedom from
photophobia, phonophobia, nausea, or vomiting at specific
time points after intervention.

This guideline updates a previous guideline published in
2004 on the treatment of migraine in children. The panel
performed a literature search of articles published between
December 1, 2003, and August 25, 2017. Two authors
independently reviewed all abstracts and full-text articles
for relevance. Articles were included if (1) at least 90% of
study participants were aged 0-18 years, (2) the study
included a diagnosis of migraine, (3) the study had at least
20 participants, and (4) treatment was compared with

placebo.

The authors found 2,482 abstracts relevant to acute or pre-
ventive therapy for pediatric migraine. The authors reviewed
313 full-text articles and identified 10 new studies of acute
therapy to be included in the guideline. Of the 10 acute
treatment studies included in the 2004 guideline on treatment
of migraine in children, 6 were included in the current
guideline; the other 4 studies were excluded because they
were either Class IV (3 studies) or included fewer than 20
participants (1 study).

A modified Grading of Recommendations Assessment, De-
velopment and Evaluation process® was used to develop
conclusions. The confidence in the evidence (high, moderate,
low, or very low) was anchored to the error domain—class of
evidence, indirectness of evidence, and precision of effect
estimate—with the highest risk of error. This confidence was
upgraded or downgraded by a maximum of one level based on
several other domains.

The panel formulated practice recommendations based on
the strength of evidence and other factors, including axiomatic
principles of care, the magnitude of anticipated health benefits
relative to harms, financial burden, availability of inter-
ventions, and patient preferences. The panel assigned levels of
obligation (A, B, C, U, R) to the recommendations, using
a modified Delphi process.?

Analysis of evidence

Conclusions to the analysis of evidence are listed as follows.
These conclusions are also summarized in tables 1-3.
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Outcome: Pain response at 30 minutes

Low confidence in the evidence

Adolescents receiving sumatriptan nasal spray (NS) 20 mg are
possibly more likely than those receiving placebo to have
a headache pain response at 30 minutes (relative risk [RR]
1.27; 95% confidence interval [CI], 1.01-1.60; 1 Class I*
study).

Very low confidence in the evidence

There is insufficient evidence to determine whether ado-
lescents receiving sumatriptan NS S mg are more or less
likely than those receiving placebo to have a headache pain
response at 30 minutes (RR 1.03; 95% CI 0.80-1.32; 1 Class
I* study).

There is insufficient evidence to determine whether children
and adolescents receiving the following treatments are more
or less likely than those receiving placebo to have a headache
pain response at 30 minutes:

® Sumatriptan oral tablet (OT) 25 mg (RR 0.35; 95% CI
0.03-4.14; 1 Class I° study)

® Sumatriptan OT 50 mg (RR 2.27; 95% CI 0.58-8.90; 1
Class I° study)

Outcome: Pain response at 1 hour

Moderate confidence in the evidence

Adolescents receiving sumatriptan NS 5 mg are probably no
more likely than those receiving placebo to have a headache
pain response at 1 hour (RR 1.05; 95% CI10.91-1.21; 1 Class
I* and 1 Class II° study).

Low confidence in the evidence
Children and adolescents receiving the following treatments
are possibly more likely than those receiving placebo to have
a headache pain response at 1 hour:

® Sumatriptan NS 10 mg (RR 1.55; 95% CI 1.08-2.23; 2
Class II studies®”)

Table 1 Pain outcomes and confidence in evidence

High Moderate Low confidence Very low
confidence confidence (possibly more Moderate confidence Low confidence confidence
(more likely (probably more likely than (probably no more (possibly no more (insufficient
Outcome than placebo) likely than placebo) placebo) likely than placebo) likely than placebo) evidence)
Pain Sumatriptan NS Sumatriptan NS
response 20 mg 5mg
at 30 Sumatriptan OT
minutes 25mg
Sumatriptan OT
50 mg
Pain Zolmitriptan NS Sumatriptan NS 5 mg Sumatriptan OT
response 5mg 25mg
at 1 hour Sumatriptan NS Sumatriptan OT
10 mg 50 mg
Sumatriptan NS
20 mg
Pain Ibuprofen OS Rizatriptan ODT 5 or Eletriptan OT 40 mg Almotriptan OT
response 7.5-10 mg/kg 10 mg 25mg
at 2 hours Acetaminophen OS Sumatriptan NS
15 mg/kg 5mg
Almotriptan OT Sumatriptan NS
6.25 mg 10 mg
Almotriptan OT Sumatriptan OT
12.5mg 25mg
Sumatriptan NS Sumatriptan OT
20 mg 50 mg
Zolmitriptan NS
5mg
Pain-free Zolmitriptan NS 5 mg
at 1 hour
Pain-free Sumatriptan Ibuprofen OS 7.5-10 Rizatriptan ODT 5 or Almotriptan OT Acetaminophen
at2hours  naproxen OT mg/kg 10 mg 12.5mg OS 15 mg/kg
10/60 mg Sumatriptan NS 20 mg Almotriptan OT
Sumatriptan/ 6.25 mg
naproxen OT Almotriptan OT
30/180 mg 25mg
Sumatriptan/ Eletriptan OT 40
naproxen OT mg
85/500 mg Sumatriptan OT
Zolmitriptan NS 25mg
5mg Sumatriptan OT
50 mg

Abbreviations: NS = nasal spray; ODT = oral disintegrating tablet; OS = oral solution; OT = oral tablet.
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Table 2 Associated symptom outcomes and confidence in evidence

Moderate Low confidence Low confidence Very low
confidence (possibly more Moderate confidence (possibly no more confidence
(probably more likely than (probably no more likely than (insufficient
Outcome likely than placebo) placebo) likely than placebo) placebo) evidence)
Relief of Sumatriptan NS 5 mg Eletriptan OT 40 mg  Ibuprofen OS
nausea at 2 Sumatriptan NS 20 mg 7.5-10 mg/kg
hours Sumatriptan/ Sumatriptan NS
naproxen OT 85/500 10 mg
mg Sumatriptan/
naproxen OT
10/60 mg
Sumatriptan/
naproxen OT
30/180 mg
Rizatriptan ODT
50r 10 mg
Relief of Sumatriptan NS 5 mg Sumatriptan NS 10

vomiting at 2
hours

Sumatriptan NS 20 mg

mg
Rizatriptan ODT 5 or
10 mg

Relief of
photophobia
at 30 minutes

Zolmitriptan NS 5 mg

Relief of Sumatriptan/ Zolmitriptan NS 5 Eletriptan OT 40 mg  Sumatriptan NS
photophobia naproxen OT 10/60 mg 10 mg
at 2 hours mg Sumatriptan/
Sumatriptan/ naproxen OT
naproxen OT 85/500 30/180 mg
mg Rizatriptan ODT
50r 10 mg
Relief of Zolmitriptan NS 5 mg

phonophobia
at 30 minutes

Relief of
phonophobia
at 2 hours

Sumatriptan/
naproxen OT 10/60
mg

Sumatriptan/
naproxen OT 85/500
mg

Sumatriptan NS 5 Rizatriptan ODT 5or 10
mg mg

Sumatriptan NS 20

mg

Sumatriptan/
naproxen OT 30/

Eletriptan OT 40 mg

Sumatriptan NS
10 mg
Zolmitriptan NS
5mg

180 mg

Abbreviations: NS = nasal spray; ODT = oral disintegrating tablet; OS = oral solution; OT = oral tablet.

® Sumatriptan NS 20 mg (RR 1.27; 95% CI 1.09-1.49; 1
Class I* and 2 Class II studies®”)

Adolescents receiving zolmitriptan NS S mg are possibly more
likely than those receiving placebo to have a headache pain
response at 1 hour (RR 1.34; 95% CI 1.05-1.71; 1 Class 1I
study®).

Very low confidence in the evidence

There is insufficient evidence to determine whether children
and adolescents receiving the following treatments are more
or less likely than those receiving placebo to have a headache
pain response at 1 hour:

® Sumatriptan OT 25 mg (RR 0.49; 95% CI 0.16-1.48;
1 Class I study”)

® Sumatriptan OT 50 mg (RR 0.39; 95% CI 0.13-1.19;
1 Class I study”)
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Outcome: Pain response at 2 hours

Moderate confidence in the evidence

Children and adolescents receiving 5 or 10 mg of rizatriptan
oral disintegrating tablets (ODT) are probably no more likely
than those receiving placebo to have a headache pain response
at 2 hours (RR 1.07; 95% CI 0.97-1.17; 3 Class II studies” ).

Low confidence in the evidence

Children and adolescents receiving the following treatments
are possibly more likely than those receiving placebo to have
a headache pain response at 2 hours:

® Ibuprofen oral solution (OS) 7.5-10 mg/kg (RR 1.54;
95% CI 1.18-2.01; 1 Class IT'* and 1 Class III"? study)

® Acetaminophen OS 15 mg/kg (RR 1.46; 95% CI
1.02-2.09; 1 Class II study'?)

® Sumatriptan NS 20 mg (RR 1.32; 95% CI 1.04-1.68; 1
Class I* and 2 Class 1% studies)
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Table 3 Confidence in evidence by drug and outcome

Pain
response Pain Pain Pain-free  Relief of Relief of Relief of Relief of
at 30 response response Pain-free at2 nausea at  vomiting photophobia phonophobia
minutes at 1 hour at2hours at1hour hours 2 hours at2hours at2hours at 2 hours
Ibuprofen OS Low Moderate  Very low
7.5-10 mg/kg
Acetaminophen Low Very low
0S 15 mg/kg
Sumatriptan OT  Very low Very low Very low Very low
25mg
Sumatriptan OT  Very low Very low Very low Very low
50 mg
Sumatriptan NS Very low Moderate: Very low Moderate: Moderate: Very low Low
5mg probably probably probably
no more no more no more
likely than likely than likely than
placebo placebo placebo
Sumatriptan NS Low Very low Very low Low: Very low Very low
10 mg possibly
no more
likely than
placebo
Sumatriptan NS Low Low Low Moderate  Moderate: Moderate:  Very low Low
20 mg probably probably
no more no more
likely than likely than
placebo placebo
Sumatriptan/ High Very low Moderate Moderate
naproxen OT 10/
60 mg
Sumatriptan/ High Very low Very low Low
naproxen OT 30/
180 mg
Sumatriptan/ High Moderate: Moderate Moderate
naproxen OT 85/ probably
500 mg no more
likely than
placebo
Rizatriptan ODT Moderate: Low Very low Low: Very low Moderate:
50r 10 mg probably possibly probably no
no more no more more likely
likely than likely than than placebo
placebo placebo
Eletriptan OT 40 Low: Very low Low: Low: possibly Low: possibly
mg possibly possibly no more likely ~ no more likely
no more no more than placebo than placebo
likely than likely than
placebo placebo
Zolmitriptan NS Low Low Moderate  High Low Very low
Almotriptan OT Low Very low
6.25 mg
Almotriptan OT Low Low:
12.5 mg possibly
no more
likely
than
placebo
Almotriptan OT Very low Very low

25 mg

Abbreviations: NS = nasal spray; ODT = oral disintegrating tablet; OS = oral solution; OT = oral tablet.
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Adolescents receiving the following treatments are possibly
more likely than those receiving placebo to have a headache
pain response at 2 hours:

® Almotriptan OT 6.25 mg (RR 1.30; 95% CI 1.10-1.53; 1
Class 1T study'*)

® Almotriptan OT 12.5 mg (RR 1.31; 95% CI 1.11-1.54; 1
Class I study”)

® Zolmitriptan NS S mg (RR 1.29; 95% CI 1.06-1.58; 1
Class I study'®)

Adolescents receiving eletriptan OT 40 mg are possibly no
more likely than those receiving placebo to have a headache
pain response at 2 hours (RR 0.99; 95% CI10.81-1.21; 1 Class
I studylé).

Very low confidence in the evidence

There is insufficient evidence to determine whether adoles-
cents receiving the following treatments are more or less likely
than those receiving placebo to have a headache pain response
at 2 hours:

® Sumatriptan NS S mg (RR 1.14; 95% CI 1.01-1.30; 1
Class I* and 1 Class II° study)

® Almotriptan OT 25 mg (RR 1.21; 95% CI 1.02-1.43; 1
Class II study'*)

There is insufficient evidence to determine whether children
and adolescents receiving the following treatments are more
or less likely than those receiving placebo to have a headache
pain response at 2 hours:

® Sumatriptan NS 10 mg (RR 1.50; 95% CI 0.93-2.41; 2
Class II studies®”)

® Sumatriptan OT 25 mg (RR 0.86; 95% CI 0.48-1.46; 1
Class 1 studys)

® Sumatriptan OT 50 mg (RR 0.76; 95% CI 0.44-1.32; 1
Class I study”)

Outcome: Pain-free at 1 hour

Moderate confidence in the evidence

Adolescents receiving zolmitriptan NS S mg are probably
more likely than those receiving placebo to be free of head-
ache pain at 1 hour (RR 2.71; 95% CI 1.54-4.78; 1 Class II
study®).

Outcome: Pain-free at 2 hours

High confidence in the evidence

Adolescents receiving the following treatments are more
likely than those receiving placebo to be free of headache pain
at 2 hours:

® Sumatriptan/naproxen OT 10/60 mg (RR 2.95; 95% CI
1.65-5.27; 1 Class I study'”)

® Sumatriptan/naproxen OT 30/180 mg (RR 2.72; 95%
CI 1.51-4.89; 1 Class I study'”)
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® Sumatriptan/naproxen OT 85/500 mg (RR 2.17; 95%
CI 1.49-3.16; 1 Class I' and 1 Class IT'® study)

® Zolmitriptan NS S mg (RR 1.90; 95% CI 1.47-2.46; 1
Class I study'® and 1 Class II study®)

Moderate confidence in the evidence

Children and adolescents receiving the following treatments
are probably more likely than those receiving placebo to be
free of headache pain at 2 hours:

® Jbuprofen OS 7.5-10 mg/kg (RR 2.15; 95% CI
1.28-3.71, 1 Class II study'?)

® Sumatriptan NS 20 mg (RR 1.46; 95% CI 1.21-1.77; 1
Class I* and 2 Class II studies®”)

Low confidence in the evidence

Children and adolescents receiving rizatriptan ODT S or
10 mg are possibly more likely than those receiving placebo to
be free of headache pain at 2 hours (RR 1.28; 95% CI
1.10-1.48; 3 Class II studies” ).

Adolescents receiving almotriptan OT 12.5 mg are possibly
no more likely than those receiving placebo to be free of
headache pain at 2 hours (RR 1.20; 95% CI 0.91-1.58; 1 Class
11 study'™).

Very low confidence in the evidence

There is insufficient evidence to determine whether children
and adolescents receiving the following treatments are more
or less likely than those receiving placebo to be free of
headache pain at 2 hours:

® Acetaminophen OS 15 mg/kg (RR 1.40; 95% CI
0.77-2.56, 1 Class II study'?)

® Sumatriptan OT 25 mg (RR 0.85; 95% CI 0.42-1.46; 1
Class I study®)

® Sumatriptan OT S0 mg (RR 0.68; 95% CI 0.34-1.38; 1
Class I study®)

There is insufficient evidence to determine whether adoles-
cents receiving the following treatments are more or less likely
than those receiving placebo to be free of headache pain at 2
hours:

® Almotriptan OT 6.25 mg (RR 1.04; 95% CI 0.78-1.39; 1
Class 1T study'*)

® Almotriptan OT 25 mg (RR 1.18; 95% CI 0.90-1.55; 1
Class II study'*)

® Eletriptan OT 40 mg (RR 1.46; 95% CI 0.88-2.42; 1
Class II studylé)

Outcome: Relief of nausea at 2 hours

Moderate confidence in the evidence

Adolescents receiving the following treatments are probably
no more likely than those receiving placebo to have relief of
nausea at 2 hours:

Neurology.org/N
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® Sumatriptan NS S mg (RR 1.03; 95% CI 0.96-1.11; 1
Class I* and 1 Class II° study)

® Sumatriptan NS 20 mg (RR 1.02; 95% CI 0.94-1.11; 1
Class I study®)

Adolescents receiving sumatriptan/naproxen OT 85/500 mg
are probably no more likely than those receiving placebo to be
nausea-free at 2 hours (RR 1.00; 95% CI 0.86-1.16; 1 Class I
study'”).

Low confidence in the evidence

Adolescents receiving eletriptan ODT 40 mg are possibly
no more likely than those receiving placebo to be free of
nausea at 2 hours (RR 0.96; 95% CI 0.84-1.10; 1 Class II
study'©).

Very low confidence in the evidence

There is insuflicient evidence to determine whether children
receiving ibuprofen OS 7.5-10 mg/kg are more or less likely
than those receiving placebo to be free of nausea at 2 hours
(RR 1.40; 95% CI 1.00-1.96; 1 Class III study'®)

There is insufficient evidence to determine whether children
and adolescents receiving rizatriptan ODT S or 10 mg are
more or less likely than those receiving placebo to be free of
nausea at 2 hours (RR 1.11; 95% CI 1.04-1.18; 1 Class II
study'®).

There is insufficient evidence to determine whether adoles-
cents receiving the following treatments are more or less likely
than those receiving placebo to be free of nausea at 2 hours:

® Sumatriptan NS S mg (RR 1.19; 95% CI 0.96 to 1.48; 1
Class 1I study)

® Sumatriptan NS 10 mg (RR 1.11; 95% CI 0.97-1.27; 1
Class II study®)

® Sumatriptan/naproxen OT 10/60 mg (RR 1.17; 95% CI
1.01-1.35; 1 Class I study'”)

® Sumatriptan/naproxen OT 30/180 mg (RR 1.10; 95%
CI 0.94-1.28; 1 Class I study'”)

Outcome: Relief of vomiting at 2 hours

Moderate confidence in the evidence

Adolescents receiving the following treatments are probably
no more likely than those receiving placebo to have relief of
vomiting at 2 hours:

® Sumatriptan NS $ mg (RR 1.01; 95% CI 0.98-1.05; 1
Class I* and 1 Class II° study)

® Sumatriptan NS 20 mg (RR 1.02, 95% CI 0.99-1.05; 1
Class I study®)

Low confidence in the evidence

Children and adolescents receiving the following treatments
are possibly no more likely than those receiving placebo to
have resolution of vomiting at 2 hours:

Neurology.org/N

® Sumatriptan NS 10 mg (RR 1.00; 95% CI 0.94-1.07; 1
Class I studyé)

® Rizatriptan ODT S or 10 mg (RR 1.02; 95% CI
0.99-1.05; 1 Class II study'®)

Outcome: Relief of photophobia at 30 minutes

Moderate confidence in the evidence

Adolescents receiving zolmitriptan NS 5 mg are probably
more likely than those receiving placebo to be free of pho-
tophobia at 30 minutes (RR 1.66; 95% CI 1.03-2.68; 1 Class
11 study®).

Outcome: Relief of photophobia at 2 hours

Moderate confidence in the evidence

Adolescents receiving the following treatments are probably
more likely than those receiving placebo to be free of pho-
tophobia at 2 hours:

® Sumatriptan/naproxen OT 10/60 mg (RR 1.45; 95% CI
1.12-1.87; 1 Class I study'”)

® Sumatriptan/naproxen OT 85/500 mg (RR 1.44; 95%
CI 1.14-1.82; 1 Class I study'”)

Low confidence in the evidence

Adolescents receiving zolmitriptan NS 5 mg are possibly more
likely than those receiving placebo to be free of photophobia
at 2 hours (RR 1.26; 95% CI 1.05-1.51, 1 Class I study'®).

Adolescents receiving eletriptan OT 40 mg are possibly no
more likely than those receiving placebo to be free of pho-
tophobia at 2 hours (RR 0.97; 95% CI 0.85-1.10; 1 Class II
study'®).

Very low confidence in the evidence

There is insufficient evidence to determine whether adoles-
cents receiving the following treatments are more or less likely
than those receiving placebo to have resolution of photo-
phobia at 2 hours:

® Sumatriptan NS S mg (RR 1.19; 95% CI 0.96-1.48; 1
Class II studyﬁ)

® Sumatriptan NS 10 mg (RR 1.10; 95% CI 0.88-1.37; 1
Class II study®)

® Sumatriptan NS 20 mg (RR 1.24; 95% CI 1.00-1.54; 1
Class II study®)

There is insufficient evidence to determine whether children
and adolescents receiving the rizatriptan ODT 5 or 10 mg are
more or less likely than those receiving placebo to have res-
olution of photophobia at 2 hours (RR 1.11; 95% CI
0.98-1.25; 1 Class II study'®).

There is insufficient evidence to determine whether adoles-
cents receiving sumatriptan/naproxen OT 30/180 mg are
more or less likely than those receiving placebo to be free of
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photophobia at 2 hours (RR 1.19; 95% CI 0.90-1.58; 1 Class I
study'”).

Outcome: Relief of phonophobia at 30 minutes

Moderate confidence in the evidence

Adolescents receiving zolmitriptan NS S mg are probably
more likely than those receiving placebo to be free of pho-
nophobia at 30 minutes (RR 1.68; 95% CI 1.03-2.74; 1 Class
11 study®).

Outcome: Relief of phonophobia at 2 hours

Moderate confidence in the evidence

Adolescents receiving the following treatments are probably
more likely than those receiving placebo to be free of pho-
nophobia at 2 hours:

® Sumatriptan/naproxen OT 10/60 mg (RR 1.4S5; 95% CI
1.13-1.87; 1 Class I study'”)

® Sumatriptan/naproxen OT 85/500 mg (RR 1.43; 95%
CI 1.14-1.80; 1 Class I study'”)

Children and adolescents receiving the rizatriptan ODT § or
10 mg are probably no more likely than those receiving pla-
cebo to be free of phonophobia at 2 hours (RR 1.07; 95% CI
0.97-1.18; 2 Class II studies'®'").

Low confidence in the evidence

Adolescents receiving sumatriptan/naproxen OT 30/180 are
possibly more likely than those receiving placebo to be free of
phonophobia at 2 hours (RR 1.38; 95% CI 1.07-1.78; 1 Class
I study'”).

Adolescents receiving the following treatments are possibly
more likely than those receiving placebo to be free of pho-
nophobia at 2 hours:

® Sumatriptan NS S mg (RR 1.29; 95% CI 1.07-1.56; 1
Class 1I study®)

® Sumatriptan NS 20 mg (RR 1.34; 95% CI 1.11-1.62; 1
Class II study®)

Adolescents receiving eletriptan OT 40 mg are possibly no
more likely than those receiving placebo to be free of pho-
nophobia at 2 hours (RR 1.05; 95% CI 0.89-1.24; 1 Class 1I
study'©).

Very low confidence in the evidence

There is insufficient evidence to determine whether adoles-
cents receiving the following treatments are more or less likely
than those receiving placebo to have resolution of phono-
phobia at 2 hours:

® Sumatriptan NS 10 mg (RR 1.20; 95% CI 0.99-1.46; 1
Class I study®)

® Zolmitriptan NS S mg (RR 1.21; 95% CI 1.02-1.44; 1
Class I study'®)
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Practice recommendations
Establish a specific headache diagnosis

Recommendation 1 rationale

The appropriate care of a patient with headaches requires
establishing a correct diagnosis. This affects our diagnostic ap-
proach, treatment, and prognosis. Patients with signs and
symptoms of secondary headache, such as sudden change in
headache, papilledema, focal deficits, and the additional presence
of seizures, require further evaluation beyond a thorough history
and physical examination. When migraine is diagnosed, tailored
treatments may be considered that can result in improved out-
comes."” Diagnostic criteria for pediatric migraine include at least
S headaches over the last year that last 2-72 hours when un-
treated, with 2 of 4 additional features (pulsatile quality, unilat-
eral, worsening with activity or limiting activity, moderate to
severe in intensity), and association with at least nausea, vom-
iting, photophobia, or phonophobia. These associated symp-
toms can be inferred by family report of the child’s activities. The
time a child sleeps can be considered part of the headache du-
ration. Auras typically occur in about one third of older children
and adolescents and precede the headache by 5-60 minutes.

Statement 1a

When evaluating children and adolescents with headache,
clinicians should diagnose a specific headache type (primary,
secondary, or other headache syndrome) (Level B).

Statement 1b

When evaluating children and adolescents with headache,
clinicians should ask about premonitory and aura symptoms,
headache semiology (onset, location, quality, severity, fre-
quency, duration, and aggravating and alleviating factors),
associated symptoms (nausea, vomiting, phonophobia, and
photophobia), and pain-related disability in order to improve
diagnostic accuracy for migraine and appropriately counsel
the patient (Level B).

Acute migraine treatment

Recommendation 2 rationale

Migraine treatment should aim to achieve fast, complete pain
relief, with minimum side effects. Associated symptoms like
nausea, vomiting, photophobia, and phonophobia should also
be addressed. In adults, early treatment of migraine (within less
than 1 hour of headache onset) improves pain-free rates.*’
Improved eflicacy with early treatment is likely to be seen in
children and adolescents as well. Many children and adolescents
use and benefit from nonprescription oral analgesics like acet-
aminophen, ibuprofen, and naproxen.”' Triptans are less com-
monly prescribed in children than in adults, and only
almotriptan (for patients aged 12 years and older), rizatriptan
(for patients aged 6-17 years), sumatriptan/naproxen (for
patients aged 12 years and older), and zolmitriptan NS (for
patients aged 12 years and older) are approved by the Food and
Drug Administration (FDA) for use in children. Ergots and oral
naproxen alone have not been studied in children.
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Statement 2a

Clinicians should counsel that acute migraine treatments are
more likely to be effective when used earlier in the migraine
attack, when pain is still mild (Level B).

Statement 2b

Clinicians should prescribe ibuprofen OS (10 mg/kg) as an
initial treatment option to reduce pain in children and ado-
lescents with migraine (Level B)

Statement 2c

For adolescents with migraine, clinicians should prescribe
sumatriptan/naproxen OT (10/60, 30/180, 85/500 mg),
zolmitriptan NS (S mg), sumatriptan NS (20 mg), rizatriptan
ODT (S or 10 mg), or almotriptan OT (6.2S or 12.5 mg) to
reduce headache pain (Level B).

Recommendation 3 rationale

Patients respond differently to the same medication. In
adults, failure to respond to 1 triptan does not preclude
response to an alternate t1riptan.22 In adults who respond to
a triptan but have recurrence of their headache within 24
hours, taking a second dose is effective.”> Children might
have the same experience, but product monograph daily
maximum doses must be followed. Migraine features (se-
verity, associated symptoms, disability, and most bother-
some symptoms) differ among individuals and among
different attacks in the same individual.** Intranasal suma-
triptan and zolmitriptan are absorbed more quickly than the

25,26 . 2728
*® and have a faster onset of action.””””® For

oral form
migraines that rapidly peak in severity or are associated with
nausea and vomiting, nonoral forms of treatment may be
more effective. Thus, children with migraine may benefit
from more than 1 acute treatment choice and different de-
livery routes, depending on their individual headache

characteristics.

Statement 3a

Clinicians should counsel patients and families that a series of
medications may need to be used to find treatments that most
benefit the patient (Level B).

Statement 3b

Clinicians should instruct patients and families to use the
medication that best treats the characteristics of each migraine
to provide the best balance of efficacy, side effects, and patient
preference (Level B).

Statement 3¢

Clinicians should offer an alternate triptan, if 1 triptan fails to
provide pain relief, to find the most effective agent to reduce
migraine symptoms (Level B).

Statement 3d

Clinicians may prescribe a nonoral route when headache
peaks in severity quickly, is accompanied by nausea or vom-
iting, or oral formulations fail to provide pain relief (Level C).

Neurology.org/N

Statement 3e

Clinicians should counsel patients and families that if their
headache is successfully treated by their acute migraine
medication but headache recurs within 24 hours of their initial
treatment, taking a second dose of acute migraine medication
can treat the recurrent headache (Level B).

Recommendation 4 rationale

Sumatriptan/naproxen OT (10/60, 30/180, and 85/500 mg)
is more likely than placebo to result in headache pain-free
status at 2 hours. Sumatriptan and naproxen have different
pharmacokinetic profiles targeted to aid in migraine relief.*
In adults, the sumatriptan/naproxen combination OT is more
effective than monotherapy with either component.® Be-
cause of cost and insurance issues, not all patients have access
to all available formulations of medications. Given the distinct
mechanisms of action among medications in the triptan class
and the nonsteroidal anti-inflammatory drug (NSAID) class,
the addition of an NSAID to a triptan may improve rates of
pain response and pain-free status.

Statement 4

In adolescents whose migraine is incompletely responsive to
a triptan, clinicians should offer ibuprofen or naproxen in
addition to a triptan to improve migraine relief (Level B).

Treatment of associated symptoms

Recommendation 5 rationale

Migraine is typically accompanied by other symptoms (nausea,
vomiting, photophobia, phonophobia) in addition to head pain.
Antiemetics are often prescribed along with specific (triptan) and
nonspecific (NSAID) migraine treatments to address nausea and
vomiting and to speed the rate of medication absorption. In
pediatric migraine trials, the treatment effects on migraine-
associated symptoms were less pronounced than the treatment
effects on pain. While photophobia and phonophobia were re-
sponsive to zolmitriptan NS and sumatriptan/naproxen, none of
the treatments studied had demonstrated effectiveness against
nausea or vomiting. Antiemetics are available to treat nausea and
vomiting related to other pediatric conditions (acute gastroen-
teritis, postoperative state, chemotherapy)*"** and may be of
benefit for migraine-associated nausea, although no clinical trials
specifically evaluating antiemetics for pediatric migraine-
associated nausea have been performed. NS formulations of
zolmitriptan and sumatriptan may be easier to administer in
adolescents with migraine with prominent nausea or vomiting.

Statement 5

For children and adolescents with migraine who experience
prominent nausea or vomiting, clinicians should offer addi-
tional antiemetic treatments (Level B).

Counseling

Recommendation 6 rationale
Patient education can improve patient safety and adherence
to interventions. It is important to learn about the behavioral
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aspects of self-care that might improve migraine, including
healthy habits with lifestyle modification, potential migraine
triggers/aggravating factors, and the risk of overusing medi-
cation. Maintaining a headache diary is helpful to track re-
sponse to any new therapy. Patients and families will benefit
from understanding the limitations of current available
treatments. Overuse of medication to treat acute attacks has
been associated with medication overuse headache in adults™
but has not been well-studied in children. Methods to prevent
medication overuse headache are included in adult treatment
plans.

Statement 6a

Clinicians should counsel children and adolescents with mi-
graine and their families about migraine-healthy habits, in-
cluding lifestyle modification, identification/disproof/resolution
of migraine triggers/aggravating factors, and avoidance of
medication overuse (Level B).

Statement 6b

Clinicians should make collaborative agreements with children
and adolescents with migraine and their families on treatment
goals that are individualized to the patient (Level B).

Statement 6¢

Clinicians may counsel children and adolescents with mi-
graine and their families to maintain a headache diary to
monitor their response to treatments (Level C).

Statement 6d

Clinicians should counsel patients and families to use no more
than 14 days of ibuprofen or acetaminophen per month, no
more than 9 days of triptans per month, and no more than 9
days per month of any combination of triptans, analgesics, or
opioids for more than 3 months to avoid medication overuse
headache (Level B). (There is no evidence to support the use
of opioids in children with migraine. Opioids are included in
this statement to be consistent with the International Clas-
sification of Headache Disorders' regarding medication
overuse.)

Contraindications and precautions to
triptan use

Recommendation 7 rationale

According to the FDA, triptans are contraindicated in patients
with a history of cardiovascular disease, including stroke, TIA,
myocardial infarction, severe peripheral vascular disease, is-
chemic bowel disease, and coronary vasospasm, including
Prinzmetal angina. Triptans are also contraindicated in
patients with cardiac accessory conduction pathway disorders,
including Wolff-Parkinson-White syndrome. Although the
2004 American Headache Society consensus statement does
not consider these as absolute contraindications,>* these
contraindications are based on the known pharmacology of
the triptans®® and triptan effects on vascular muscle.*® While
these medical contraindications are less prevalent in the pe-
diatric population, they are important to consider.
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Statement 7

Clinicians must not prescribe triptans to those with a history
of ischemic vascular disease or accessory conduction pathway
disorders to avoid the morbidity and mortality associated with
aggravating these conditions (Level A).

Recommendation 8 rationale

In adults who have migraine with typical aura, there is evidence
that it is safe to take triptans during the aura, although the
triptan may be more effective if taken at the onset of pain.*”**
The use of triptans during the aura phase is of concern because
of potential difficulties differentiating early stroke symptoms
from migraine aura. While this is unlikely a problem in those
with established migraine with visual aura, caution is warranted
in those with more complex aura presentations. According to
the FDA, triptans are contraindicated in those with a history of
hemiplegic aura or migraine with brainstem aura. This con-
traindication was based on a view of migraine pathophysiology
that is no longer considered current.

Statement 8a

Clinicians should counsel adolescent patients with migraine
with aura that taking their triptan during a typical aura is safe,
but that the triptan may be more effective if taken at the onset
of head pain (Level B).

Statement 8b

Clinicians may consider referral of children and adolescents
with hemiplegic migraine or migraine with brainstem aura
who do not respond to other treatments to a headache spe-
cialist to find effective treatment (Level C).

Suggestions for future research

Most adults with migraine have onset in childhood or ad-
olescence. Accurate diagnosis and treatment in childhood
and adolescence can prevent migraine-related disability and
significantly improve quality of life." Lifestyle mod-
ifications and acute pharmacologic treatments are the
mainstay of management. Although the pathophysiology of
migraine is presumed to be the same as in adults, a higher
placebo response is observed in children and adolescents,
with a lower therapeutic gain measured in clinical trials.>
Patterns of migraine presentation and associated symptoms
in children and adolescents evolve into the adult patterns
and their shortest headaches may be shorter in duration.'
These factors should be considered when designing clinical
trials. The fact that all acute treatment trials in children and
adolescents are performed after proven eflicacy in adults
may be a contributor to the expectation response adding to
the placebo effect. This expectation response is widely seen
in pain studies and may explain why so few trials of acute
migraine therapy in children and adolescents have shown
positive results.

Although there is a growing body of evidence to support
recommendations for the acute treatment of pediatric
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migraine, challenges remain. Many children and adolescents
do not respond to treatment at home with NSAIDs and
triptans and seek pain relief at an emergency department or
infusion center.*® Trials of refractory headache treatment in
children and adolescents have been conducted*' but thera-
peutic approaches in these circumstances vary.*> Studies are
also needed of alternate delivery routes for acute treatments
such as transdermal patches because oral medications are
poorly absorbed in children and adolescents with nausea and
vomiting. Regardless of the strategy chosen for acute mi-
graine therapy, treatment plans should be individually tai-
lored to the patient and family and include education about
migraine prevention strategies.
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Abstract

Objective
To provide updated evidence-based recommendations for migraine prevention using pharmacologic
treatment with or without cognitive behavioral therapy in the pediatric population.

Methods
The authors systematically reviewed literature from January 2003 to August 2017 and developed practice
recommendations using the American Academy of Neurology 2011 process, as amended.

Results

Fifteen Class I-1II studies on migraine prevention in children and adolescents met inclusion criteria. There is
insufficient evidence to determine if children and adolescents receiving divalproex, onabotulinumtoxinA,
amitriptyline, nimodipine, or flunarizine are more or less likely than those receiving placebo to have a re-
duction in headache frequency. Children with migraine receiving propranolol are possibly more likely than
those receiving placebo to have an at least 50% reduction in headache frequency. Children and adolescents
receiving topiramate and cinnarizine are probably more likely than those receiving placebo to have a decrease
in headache frequency. Children with migraine receiving amitriptyline plus cognitive behavioral therapy are
more likely than those receiving amitriptyline plus headache education to have a reduction in headache
frequency.

Recommendations

The majority of randomized controlled trials studying the efficacy of preventive medications for
pediatric migraine fail to demonstrate superiority to placebo. Recommendations for the prevention of
migraine in children include counseling on lifestyle and behavioral factors that influence headache
frequency and assessment and management of comorbid disorders associated with headache persis-
tence. Clinicians should engage in shared decision-making with patients and caregivers regarding the
use of preventive treatments for migraine, including discussion of the limitations in the evidence to
support pharmacologic treatments.
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Glossary

AAN = American Academy of Neurology; CBT = cognitive behavioral therapy; CI = confidence interval; DVPX ER = extended-
release divalproex sodium; FDA = Food and Drug Administration; PedMIDAS = Pediatric Migraine Disability Assessment;

RR = risk ratio; SMD = standardized mean differences.

This article summarizes the findings of a systematic review and
practice guideline on the pharmacologic treatment of migraine
prevention in children and adolescents. The unabridged practice
guideline is available at https://www.aan.com/Guidelines/
home/GetGuidelineContent/978 and includes full details of the
methodology used, including the risk of bias assessment for each
study, meta-analysis, and confidence in evidence determinations.

This guideline systematically evaluates new evidence to an-
swer the following clinical question: In children and adoles-
cents with migraines, do preventive pharmacologic
treatments, with or without cognitive behavioral therapy
(CBT), compared with placebo, reduce headache frequency?

Migraine is common in children and adolescents, with a preva-
lence of 1%-3% in 3- to 7-year-olds, 4%-11% in 7- to 11-year-
olds, and 8%-23% by age 15 years.1 Diagnosis of primary
headache disorders is based on clinical criteria by the In-
ternational Classification of Headache Disorders, 3rd edition, by
the International Headache Society.” Most children benefit from
acute migraine treatments along with behavioral and lifestyle
changes for headache prevention and do not require additional
pharmacologic or biobehavioral preventive treatment.” Addi-
tional migraine prevention should be considered when head-
aches occur with sufficient frequency and severity and result in
migraine-related disability. The Pediatric Migraine Disability
Assessment (PedMIDAS) is a 6-question, self-administered scale
developed and validated in children and adolescents to measure
functional impact of pediatric migraine during a 3-month period.*

Description of analytic process

This guideline was developed according to the process described
in the 2011 American Academy of Neurology (AAN) guideline
development process manual as amended® and is in compliance
with the National Academy of Medicine (formerly Institute of
Medicine) Standards for Systematic Reviews.” A multidisci-
plinary author panel, consisting of headache experts, child neu-
rologists, clinical psychologists, methodologists, and patients,
was assembled by the Guideline Development, Dissemination,
and Implementation Subcommittee of the AAN to write this
guideline. This author panel was solely responsible for the final
decisions about the design, analysis, and reporting of the
guideline. The study protocol was posted for public comment
according to the 2011 process manual as amended.

The authors included randomized clinical trials of migraine
prevention in children aged 3-18 years and considered studies

published in English and in other languages. The headache

Neurology.org/N

disorders in these studies were classified according to either
the International Classification of Headache Disorders, 2nd
edition,” or the International Classification of Headache
Disorders, 3rd edition (beta version).® Special populations
included sexually active adolescents who were of childbearing
age. Patients with episodic syndromes that may be associated
with migraine, including cyclic vomiting, abdominal migraine,
benign paroxysmal vertigo, and benign paroxysmal torticollis,
were excluded. The systematic review included all pharma-
cologic interventions for the preventive treatment of migraine
as well as the use of CBT in combination with pharmacologic
therapy, with placebo used as the comparator. The outcome
measures included change in headache frequency (defined as
the reduction in number of migraine days per month, re-
duction of number of headache days per month, or 50% re-
duction in these frequencies), headache severity (defined by
visual analog scale or numerical rating scale), and associated
disability (PedMIDAS).

This guideline is an update of the previous guideline pub-
lished in 2004 on the treatment of migraine in children and
adolescents. The authors performed an initial English lan-
guage literature search from December 1, 2003, to February
1§, 2018, of the following databases: MEDLINE, Cochran,
CINAHL, EMBASE, CDSR, DARE, CENTRAL, and an
updated literature search of the same databases from January
1, 2018, to August 25, 2017. The search was conducted to find
articles on both acute and preventive treatment of migraine in
children and adolescents, although only trials evaluating
preventive therapies were included in this systematic review.
Two authors independently reviewed all abstracts and full-text
articles for relevance. Articles were included if (1) 90% of
participants were aged 3-18 years, (2) participants had a di-
agnosis of migraine, (3) the article included at least 20 par-
ticipants, and (4) comparison was with placebo. The initial
literature search included both pharmacologic and non-
pharmacologic interventions, but due to a large number of
included studies, the inclusion criteria were narrowed to only
prescription pharmacologic intervention alone or in combi-
nation with CBT. Nonpharmacologic interventions, such as
behavioral interventions alone or nutraceuticals, are not
addressed by this guideline. Differences were reconciled by
discussion; where disagreements arose, a methodologist on
the panel (D.G.) adjudicated. In addition, all Class I and II
studies’ " included in the 2004 guideline were also included.
Following full-text screening, all included articles were
reviewed independently by 2 authors who extracted key data
from each article and determined the article’s class using
a standardized data extraction form that was developed for
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each clinical question by the AAN methodologists (T.P.,
D.G.) with input from the author panel.

The author panel reviewed the results of a comprehensive lit-
erature search (1,994 total abstracts) and identified published
studies relevant to the clinical questions (the full texts of 313
articles were reviewed), which were then classified according to
the AAN’s 2011 evidence-based methodology, as amended.
From this search and classification strategy, 11 articles ranked
as Class I, II, or III were included. In addition, the 7 prevention
studies from the 2004 guideline that were previously rated as
Class I or I were reclassified using the 2011 process manual, as
amended, and 4 rated as Class III or higher were included in the
current review (figure). All 4 articles were downgraded to Class
IT or IIT when graded according to the 2011 process as amen-
ded, typically because of failure to specify concealed allocation
and to state a primary outcome."*™'” The author panel based
the strength of the recommendations on the grading of evi-
dence, with consideration of costs, risks, and feasibility as well
as the AAN’s modifications to the Grade of Recommendations,
Assessment, Development, and Evaluation. Risk ratios (RR)
and standardized mean differences (SMD) and the 95% con-
fidence interval (CI) for the outcomes of interest were calcu-
lated. For the headache responder rate outcome (proportion of
participants with a 50% reduction or greater in headache fre-
quency from baseline), we calculated the RR. We prespecified
a minimal clinically important difference of 125 between
treatment and placebo; an RR less than 1.10 was determined to
be clinically unimportant. For continuous headache frequency
outcomes, including the number of headache days, the number
of migraine days, and migraine-related disability at endpoint,
we examined the SMD. We prespecified a minimal clinically
important difference in the SMD of 0.20; an SMD less than 0.1
was determined to be clinically unimportant.18

The panel formulated practice recommendations based on
the strength of evidence and other factors, including axiomatic
principles of care, the magnitude of anticipated health benefits
relative to harms, financial burden, availability of inter-
ventions, and patient preferences. The panel assigned levels of
obligation (A, B, C, U, R) to the recommendations using
a modified Delphi process.

Analysis of evidence

Conclusions to the analysis of evidence are listed as follows.
These conclusions are also summarized in the table.

In children and adolescents with migraine, do
preventive pharmacologic treatments,
compared with placebo, reduce

headache frequency?

Antiepileptic drugs

Topiramate

Children and adolescents with migraine receiving topiramate
are probably more likely than those receiving placebo to have

Neurology | Volume 93, Number 11 | September 10,2019

a decrease in the frequency of migraine or headache days
(moderate confidence in the evidence, 4 Class I studies'®>?;
random effect model SMD 0.391; 95% CI 0.127-0.655;
confidence in the evidence downgraded due to imprecision).
There is insufficient evidence to determine whether children
with migraine receiving topiramate are more or less likely than
those receiving placebo to have at least a 50% reduction in
headache frequency (very low confidence in the evidence; RR
1.330 [95% CI 0.933-1.894]; confidence in the evidence
downgraded due to imprecision). Children with migraine
receiving topiramate are possibly no more likely than those
receiving placebo to have a decrease in migraine-related dis-
ability (low confidence in the evidence, 2 Class I studies®**%;
SMD 0.538 [95% CI -0.097 to 1.174]; confidence in the
evidence downgraded due to imprecision).

Extended-release divalproex sodium (DVPX ER)

There is insufficient evidence to determine whether children
with migraine who are receiving DVPX ER (250, 500, or 1,000
mg/d) are more or less likely than those receiving placebo to
have a reduction in headache frequency (very low confidence
in evidence, 1 Class II study” downgraded for imprecision).
There is insufficient evidence to determine whether children
with migraine who are receiving DVPX ER are more or less
likely than those receiving placebo to have at least a 50% re-
duction in headache frequency (very low confidence in the
evidence, 1 Class II study downgraded for imprecision; RR
0.92 [95% CI 0.70-1.24]).

Antidepressant drugs

Amitriptyline

There is insufficient evidence to determine whether children
with migraine receiving amitriptyline are more or less likely
than those receiving placebo to have a decrease in migraine
attacks (SMD 0.11 [95% CI —0.18 to 0.41]), to have at least
a 50% reduction in headache frequency (RR 0.86 [95% CI
0.68-1.13]), or to have a reduction in migraine-related dis-
ability (SMD 0.03 [95% CI —0.27 to 0.32]) (very low confi-
dence in the evidence, 1 Class I study,20 confidence in the
evidence downgraded for imprecision).

B-Blockers

Propranolol

Children with migraine receiving propranolol are possibly
more likely than those receiving placebo to have at least a 50%
reduction in headache attacks (low confidence in the evi-
dence, 1 Class III study24; RR 5.20 [95% CI 1.59-17.00];
confidence in evidence upgraded due to magnitude of effect).

Calcium channel blockers

Flunarizine

There is insufficient evidence to determine whether children
with migraine receiving flunarizine are more or less likely
than those receiving placebo to have a decrease in migraine
attacks (very low confidence in evidence, 1 Class III
studyzs). Flunarizine is not available in the United States but
is available in Canada.
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Figure Prevention studies from the 2004 guideline

— First search Updated search
2004 guideline 12/1/2003 to 2/15/2015 1/1/2015 to 8/25/2017
Duplicates and animal Citations retrieved Citations retrieved Duplicates and animal
studies excluded ] (N =1,626) (N = 428) > studies removed
(n=60) ! (n=0)

Y A

Excluded Abstracts reviewed relevant to Abstracts reviewed relevant to Excluded
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Cinnarizine a 50% reduction in frequency of headache days (RR 1.10

Children with migraine receiving cinnarizine are probably
more likely than those receiving placebo to have a re-
duction in headache frequency (moderate confidence in
the evidence, 1 Class II study*®; SMD 0.83 [95% CI
0.31-1.35]; confidence in the evidence upgraded due to
magnitude of effect). Children with migraine receiving
cinnarizine are probably more likely than those receiving
placebo to have a reduction in headache severity (moderate
confidence in the evidence, 1 Class II study; SMD 0.97
[95% CI 0.45-1.50]; confidence in the evidence upgraded
due to magnitude of effect). Children with migraine re-
ceiving cinnarizine are possibly more likely than those re-
ceiving placebo to have at least a 50% reduction in
headache frequency (low confidence in the evidence; 1
Class IT study; RR 1.92 [95% CI 1.09-3.48]). Cinnarizine is
not available in the United States or Canada.

Nimodipine

There is insufficient evidence to determine if children with
migraine receiving nimodipine are more or less likely than
those receiving placebo to have a decrease in migraine
attacks (very low confidence in the evidence, 1 Class
III study™”).

Neurotoxins

OnabotulinumtoxinA

There is insufficient evidence to determine whether ado-
lescents with chronic migraine receiving onabotuli-
numtoxinA, 74 units IM, are more or less likely than those
receiving placebo to have a reduction in headache frequency
(SMD 0.05 [95% CI -0.39 to 0.49]) or to have at least

Neurology.org/N

[95% CI 0.58-2.09]) (very low confidence in the evidence,
1 Class II study”® downgraded for imprecision). There is
insufficient evidence to determine whether adolescents
with chronic migraine receiving onabotulinumtoxinA, 155
units IM, are more or less likely than those receiving pla-
cebo to have a reduction in headache frequency (SMD 0.75
[95% CI —0.37 to 0.51]) or to have at least a 50% reduction
in frequency of headache days (RR 0.97 [95% CI
0.51-1.89]) (very low confidence in the evidence, 1 Class IT
study® downgraded for imprecision).

In children and adolescents with migraine, do
pharmacologic treatments combined with
CBT, compared with the same pharmacologic
treatments combined with a control
intervention, reduce headache frequency?
Children and adolescents aged 10-17 years with chronic
migraine who receive amitriptyline and CBT are more likely
than those who receive amitriptyline and headache education
to have a reduction in headache frequency (SMD 0.48
[95% CI 0.14-0.82]; high confidence in the evidence; 1 Class
I study,” confidence in the evidence upgraded due to mag-
nitude of effect) and to have at least a 50% reduction in
headache frequency (RR 1.79 [95% CI 1.27-2.56]; high
confidence in evidence, 1 Class I study, confidence in evi-
dence upgraded due to magnitude of effect). Children and
adolescents aged 10-17 years with migraine who receive
amitriptyline and CBT are probably more likely than those
who receive amitriptyline and headache education to have
a reduction in headache-related disability (PedMIDAS SMD
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Table Outcomes and confidence in evidence

Moderate
High confidence Low confidence Moderate Low confidence
confidence (probably more (possibly more confidence (possibly no Very low confidence
(more likely likely than likely than (probably no more more likely than (insufficient
Outcome than placebo) placebo) placebo) likely than placebo)  placebo) evidence)
Decreased Amitriptyline Topiramate (100 DVPX ER (250 mg/d,
frequency of (1 mg/kg/d) mg/d or 2-3 mg/kg/ 500 mg/d, or 1,000
migraine or combined with  d) mg/d)
headache days CBT Cinnarizine (1.5 mg/ Amitriptyline (1 mg/
kg/d if <30 kg or 50 kg/d)
mg/d if >30 kg) Flunarizine (5 mg/d)
Nimodipine
(10-20 mg, 3 times
a day)
OnabotulinumtoxinA
(74 U IM or 155 U IM)
Decreased Cinnarizine (1.5 mg/
headache kg/d if <30 kg or 50
severity mg/d if >30 kg)
At least a 50% Amitriptyline Propranolol Topiramate (100 mg/
reduction in (1 mg/kg/d) (20-40 mg, 3 d or 2-3 mg/kg/d)
headache combined with times a day) DVPX ER (250 mg/d,
frequency CBT Cinnarizine (1.5 500 mg/d, or 1,000
mg/kg/d if <30 kg mg/d)
or 50 mg/d if >30 Amitriptyline (1 mg/
kg) kg/d)
OnabotulinumtoxinA
(74 U IM or 155 U IM)
Decreased Amitriptyline (1 mg/ Topiramate (100 Amitriptyline (1 mg/
migraine- kg/d) combined mg/d or 2-3 mg/ kg/d)
related with CBT kg/d)
disability

Abbreviations: CBT = cognitive behavioral therapy; DVPX ER = extended-release divalproex sodium.

0.43 [95% CI 0.09-0.77]; moderate confidence in the evi-
dence, 1 Class I study™).

Practice recommendations

Counseling and education for children and
adolescents with migraine and their families

Recommendation 1 rationale

Individuals with a family history of migraine are at higher risk
of developing migraine, and female sex is a risk factor of
migraine that persists into adulthood.>® Disease prevention
is the cornerstone of medical care. Migraine has multiple
behavioral factors that influence headache frequency. Re-
current headache in adolescents is associated with being
overweight, caffeine and alcohol use, lack of physical activity,
poor sleep habits, and tobacco exposure.’’ Depression is
associated with higher headache disability in adolescents.>
Weight loss can contribute to headache reduction in children
who are overweight.33 Identification and avoidance of factors
that contribute to headache risk can reduce migraine
frequency.

Statement Ta
Clinicians should counsel patients and families that lifestyle

and behavioral factors may influence headache frequency
(Level B).
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Statement 1b
Clinicians should educate patients and families to identify and

modify migraine contributors that are potentially modifiable
(Level B).

Recommendation 2 rationale

In adults with migraine, headache on more than 6 days in
a month is a risk factor for progression to chronic migraine,
with medication overuse contributing to this progression.>*
Taking triptans, ergotamines, opioids, and combination
analgesics on more than 9 days in a month or taking over-
the-counter simple analgesics on more than 14 days in
a month can lead to medication overuse headache. (There is
no evidence to support the use of opioids in children with
migraine. Opioids are included in this rationale to be con-
sistent with the International Classification of Headache
Disorders™® regarding medication overuse.) It has been
suggested that clinicians consider preventive treatments in
these populations.*® Although there are no data on this topic
in pediatric populations, it is hypothesized that similar
relationships between frequent headache, medication over-
use, and progression to chronic migraine may occur in
children. In clinical trials of pediatric migraine prevention,
inclusion criteria for headache frequency were variable and
included a minimum of 4 headache days per month with no
maximum and 3-4 migraine attacks per month for at least 3
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months. In teenagers with migraine, those with a PedMI-
DAS score over 30, indicating moderate to severe migraine-
related disability, had a higher risk of mood and anxiety
disorders and increased severity and frequency of
headache.*”

Statement 2a

Clinicians should discuss the potential role of preventive
treatments in children and adolescents with frequent head-
ache or migraine-related disability or both (Level B).

Statement 2b

Clinicians should discuss the potential role of preventive
treatments in children and adolescents with medication
overuse (Level B).

Starting preventive treatment

Recommendation 3 rationale

The majority of randomized controlled trials that studied
the eflicacy of preventive medications for pediatric migraine
fail to demonstrate superiority to placebo. Pediatric mi-
graine trial results demonstrated a high response to placebo,
with 30%-61% of children who received placebo having had
a 50% or greater reduction in headache frequency. Children
and adolescents with migraine receiving topiramate are
probably more likely than those receiving placebo to have
a decrease in headache days and migraine attacks; however,
there is insufficient evidence to determine whether children
with migraine who are receiving topiramate are more or less
likely than those receiving placebo to have at least a 50%
reduction in migraine frequency or headache days, and this
is also the case for reduction in migraine-related
disability."*** Children who receive propranolol are pos-
sibly more likely than those who receive placebo to have
more than a 50% reduction in headache frequency.”*?®
Patients receiving amitriptyline combined with CBT as
compared with those treated with amitriptyline who receive
headache education are more likely to experience a de-
creased headache frequency and have more than a 50%
reduction in headache frequency and are probably more
likely to have decreased migraine-associated disability.*
There is insufficient evidence to judge the independent ef-
fectiveness of amitriptyline on migraine prevention in
children and adolescents.”® A Food and Drug Administra-
tion (FDA) black box warning regarding risk of suicidal
thoughts and behavior with amitriptyline use especially in
children, adolescents, and young adults is in effect at the
time of this guideline. It is possible that CBT alone is ef-
fective in migraine prevention,'® and individual barriers to
access may exist.'” There is insufficient evidence to evaluate
the effects of flunarizine,”® nimodipine,’ valproate,”® and
onabotulinumtoxinA®® for use in migraine prevention in
children and adolescents. Although there is evidence that
cinnarizine®® is probably more effective than placebo for
migraine prevention, this medication is not available in the
United States or Canada.

Neurology.org/N

Statement 3a

Clinicians should inform patients and caregivers that in clin-
ical trials of preventive treatments for pediatric migraine,
many children and adolescents who received placebo im-
proved and the majority of preventive medications were not
superior to placebo (Level B).

Statement 3b

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

Statement 3¢

Clinicians should discuss the evidence for amitriptyline
combined with CBT for migraine prevention, inform patients
of the potential side effects of amitriptyline including risk of
suicide, and work with families to identify providers who can
offer this type of treatment'” (Level B).

Statement 3d

Clinicians should discuss the evidence for topiramate for
migraine prevention in children and adolescents and its side
effects in this population (Level B).

Statement 3e

Clinicians should discuss the evidence for propranolol for
migraine prevention and its side effects in children and ado-
lescents (Level B).

Counseling for patients of
childbearing potential

Recommendation 4 rationale

Balancing benefit and risk is important when deciding
among available medical treatments. Topiramate and val-
proate have well-demonstrated teratogenic effects, especially
when used in polytherapy.**** Valproate use during preg-
nancy is also associated with developmental disorders in
offspring.*>** An FDA black box warning regarding fetal risk
from valproate use exists as of the time of this guideline.
Topiramate at a daily dose of 200 mg or less does not interact
with oral combined hormonal contraceptives; however, at
higher doses it can have drug interactions that decrease their
effectiveness.*® The risk of major congenital malformation in
offspring of women with epilepsy taking anticonvulsants is
possibly decreased by folic acid supplementation.*®

Statement 4a

Clinicians must consider the teratogenic effect of topiramate and
valproate in their choice of migraine prevention therapy rec-
ommendations to patients of childbearing potential (Level A).

Statement 4b
Clinicians who offer topiramate or valproate for migraine
prevention to patients of childbearing potential must counsel
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these patients about potential effects on fetal/childhood de-
velopment (Level A).

Statement 4c

Clinicians who prescribe topiramate for migraine prevention
to patients of childbearing potential must counsel these
patients about the potential of this medication to decrease the
efficacy of oral combined hormonal contraceptives, particu-
larly at doses over 200 mg daily (Level A).

Statement 4d

Clinicians who prescribe topiramate or valproate for migraine
prevention to patients of childbearing potential should
counsel patients to discuss optimal contraception methods
with their health care provider during treatment (Level B).

Statement 4e

Clinicians must recommend daily folic acid supplementation
to patients of childbearing potential who take topiramate or
valproate (Level A).

Monitoring and stopping medication

Recommendation 5 rationale

Migraine is a chronic disorder with spontaneous remissions
and relapses. Clinical trials follow patients for limited periods
of time. Patients and families often inquire about the duration
of treatment. There is little information about when pre-
ventive treatment should be stopped, and the risk of relapse
after discontinuation varies.

Statement 5a

Clinicians must periodically monitor medication effectiveness
and adverse events when prescribing migraine preventive
treatments (Level A).

Statement 5b

Clinicians should counsel patients and families about risks and
benefits of stopping preventive medication once good mi-
graine control is established (Level B).

Mental illness in children and adolescents
with migraine

Recommendation 6 rationale

Several studies have been performed, with inconsistent
results, that evaluated the relationship between mental illness
and migraine in children. A recent systematic review of pro-
spective or retrospective longitudinal cohort studies in chil-
dren examined factors associated with the onset and course of
recurrent headache in children and adolescents, with re-
current headache defined as headaches occurring at least once
per month. This review found high-quality evidence sug-
gesting that children with negative emotional states, mani-
festing through anxiety, depression, or mental distress, are not
at greater risk of developing recurrent headache; however, it
found moderate-quality evidence that suggested the presence
of comorbid negative emotional states in children with
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headache is associated with an increased risk of headache

persistence in those who already experience recurrent
30
headaches.

Statement 6a

Children and adolescents with migraine should be screened
for mood and anxiety disorders because of the increased risk
of headache persistence (Level B).

Statement 6b

In children and adolescents with migraine who have comorbid
mood and anxiety disorders, clinicians should discuss man-
agement options for these disorders (Level B).

Putting the evidence into
a clinical context

The goal of preventive treatment is to reduce headache fre-
quency and headache-related disability. Achieving clinically
meaningful improvements should be the standard for
assessing the effect of a given treatment. Involving patients
and parents helps ensure that providers understand what
clinically meaningful outcomes are as well as assists with
treatment adherence and respects patient preferences. The
choice of treatment can be guided by the presence of
comorbidities (e.g, topiramate use in patients with epilepsy or
the use of drugs that either decrease or increase appetite in
patients with weight-related morbidity). Although topiramate
is the only FDA-approved medication for migraine prevention
(in children and adolescents aged 12-17 years), the current
evidence base raises some doubts about whether this treat-
ment achieves clinically meaningful outcomes beyond those
obtained by placebo. There is insufficient evidence to confi-
dently recommend this as a known efficacious preventive
intervention. Some treatments with proven efficacy in adults,
such as valproate for episodic migraine prevention and ona-
botulinumtoxinA for chronic migraine, have not shown the
same efficacy in children and adolescents, and a higher pedi-
atric placebo response rate is observed.*”*® Analysis of pla-
cebo response rates across pediatric migraine trials show that
trial designs associated with a lower placebo response rate
included crossover design trials, single-center studies, and
small sample size, with age and sex not predictive of placebo
response rates.*” The more rigorous trials have demonstrated
a robust placebo response, and this response likely has a bi-
ological basis that can be potentially explored in clinical
practice.50

Suggestions for future research

Improved classification of pediatric migraine and reliable
measures of outcome and disability have improved our
recognition and understanding of childhood migraine and
enabled more robust clinical studies. However, variation in
endpoints used in trials complicates assessment and com-
parison of potential benefit. The presence of high placebo
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response rates in pediatric migraine demonstrates that
children respond to treatment of their headache but makes
identifying a therapeutic response from pharmaceutical
treatments more challenging. To account for this effect,
unique study designs should be taken into consideration
when planning trials. New therapeutics (drugs, devices, be-
havioral treatments) and further well-designed studies are
needed. Specifically, the efficacy of and access to the use of
CBT alone needs to be informed by future well-designed
randomized controlled trials. Mechanistic studies that ex-
amine mediators of improvement when a patient with mi-
graine receives a preventive intervention or placebo could be
critical in understanding how and why children with head-
aches get better. This type of science might also suggest
innovations related to new approaches to preventive
therapies.

More evidence about the benefits of behavioral changes on
reducing migraine burden, in particular compared with
pharmacologic prevention, would help guide treatment
recommendation. Factors that contribute to headache oc-
currence and persistence such as biologic and psychologic
factors, including mood disorders, need to be investigated to
identify pathophysiologic pathways and biomarkers. This
identification can then be used to guide the development of
new treatments and inform patients and families of their
effect on outcome.

Disclaimer

Practice guidelines, practice advisories, comprehensive
systematic reviews, focused systematic reviews, and other
guidance published by the AAN and its affiliates are
assessments of current scientific and clinical information
provided as an educational service. The information (1)
should not be considered inclusive of all proper treatments,
methods of care, or as a statement of the standard of care;
(2) is not continually updated and may not reflect the most
recent evidence (new evidence may emerge between the
time information is developed and when it is published or
read); (3) addresses only the question(s) specifically
identified; (4) does not mandate any particular course of
medical care; and (5) is not intended to substitute for the
independent professional judgment of the treating pro-
vider, as the information does not account for individual
variation among patients. In all cases, the selected course of
action should be considered by the treating provider in the
context of treating the individual patient. Use of the in-
formation is voluntary. AAN provides this information on
an “as is” basis and makes no warranty, expressed or im-
plied, regarding the information. AAN specifically disclaims
any warranties of merchantability or fitness for a particular
use or purpose. AAN assumes no responsibility for any
injury or damage to persons or property arising out of or
related to any use of this information or for any errors or
omissions.
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CORRECTIONS

Practice guideline update summary: Acute treatment of migraine in
children and adolescents

Report of the Guideline Development, Dissemination, and Implementation
Subcommittee of the American Academy of Neurology and the American
Headache Society

N eurology® 2020;94:50. doi:10.1212/WNL.0000000000008728

In the Special Article “Practice guideline update summary: Acute treatment of migraine in
children and adolescents: Report of the Guideline Development, Dissemination, and Imple-
mentation Subcommittee of the American Academy of Neurology and the American Headache
Society” by Oskoui et al,' the following disclaimer/publication statement should have been
included: “These guidelines were jointly developed by the American Academy of Neurology
Institute and American Headache Society. This article was peer reviewed and first published by
Neurology, and subsequently published in Headache.” The publisher regrets the error.
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Practice guideline update summary: Pharmacologic treatment for
pediatric migraine prevention
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In the Special Article “Practice guideline update summary: Pharmacologic treatment for pe-
diatric migraine prevention: Report of the Guideline Development, Dissemination, and
Implementation Subcommittee of the American Academy of Neurology and the American
Headache Society” by Oskoui et al.,1 the following disclaimer/publication statement should
have been included: “These guidelines were jointly developed by the American Academy of
Neurology Institute and American Headache Society. This article was peer reviewed and first
published by Neurology, and subsequently published in Headache.” The publisher regrets the
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