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Abstract

Aim: The array of medications used to treat acute migraine in adults is
extensive, with several now authorized for use in children and adolescents
in outpatient settings. The aim of this meta-analysis was to evaluate the
impact of pharmacological interventions, regardless of the method of
delivery, compared to placebo, in treating migraine among individuals
aged 18 years or younger.

Material and Method: We searched PubMed, EMBASE, and Cochrane
Library for comparative RCTs published 30 years before May 2023. We
included prospective randomized controlled clinical trials of children and
adolescents with migraine, comparing acute symptom-relieving migraine
medications with a placebo.

Results: Twelve clinical trials were included in this meta-analysis. The
migraine treatment choice and the proportion of patients with complete
pain relief at 2 hours post-treatment were analyzed. Ibuprofen (n=2),
sumatriptan (n=3), zolmitriptan (n=3), and rizatriptan (n=4) were used for
the analysis. Notably, sumatriptan did not exhibit significant differences
compared to placebo, despite mixed individual study outcomes (OR:1.35;
95% Cl10.81,2.27). Rizatriptan displayed varying efficacies across age groups,
showing no significant difference in adolescents aged 12-17 years (p>0.05).
Zolmitriptan showed dose-dependent effectiveness, with higher doses
yielding better outcomes (OR:2.18; 95% Cl 1.45,3.28). Ibuprofen emerged as
the sole non-triptan medication to demonstrate efficacy in achieving pain-
free status at 2 hours, with a favorable safety profile (OR:2.54; 95% Cl 1.20,
5.37).

Conclusion: These findings suggest that ibuprofen, zolmitriptan, and
rizatriptan are potential treatment options for rapidly relieving migraine in
children and adolescents. However, ibuprofen may have advantages over
triptans, owing to its convenience and cost-effectiveness.

Keywords: Acute migraine treatment, adolescent, meta-analysis, pediatric,
pharmacological interventions, randomized controlled trials
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Amag: Yetiskinlerde akut migreni tedavi etmek icin kullanilan ilag cesitleri
oldukga genistir ve bircogunun artik ayakta tedavi ortamlarinda ¢ocuklarda
ve ergenlerde kullaniimasina izin verilmistir. Bu meta-analizin amaci, 18 yas ve
altindaki bireylerde migren tedavisinde, uygulama yontemine bakilmaksizin,
plaseboya kiyasla farmakolojik midahalelerin etkisini degerlendirmekti.

Gereg ve Yontem: Mayis 2023'ten 30 yil ©nce yayinlanan karsilastirmali RCT'ler
icin PubMed, EMBASE ve Cochrane Library'yi arastirdik. Migrenli ¢ocuk ve
ergenlerde akut semptomlart hafifleten migren ilaglarini plaseboyla karsilastiran

prospektif randomize kontrollt klinik arastirmalari dahil ettik.

Bulgular: Bu meta-analize 12 klinik calisma dahil edildi. Migren tedavisi secimi
ve tedaviden 2 saat sonra agrilar tamamen gegen hastalarin orani analiz edildi.
Analizde ibuprofen (n=2), sumatriptan (n=3), zolmitriptan (n=3) ve rizatriptan
(n=4) kullanildi. Karisik bireysel calisma sonuglarina ragmen (OR:1,35; %95
Cl 0,81, 2,27), sumatriptan plaseboya kiyasla anlamli farkliliklar sergilemedi.
Rizatriptanin etkinligi yas gruplari arasinda degiskenlik gosterdi ve 12-17 yas
arasi ergenlerde anlamli bir fark gértilmedi (p>0,05). Zolmitriptan doza bagimli
etkinlik gosterdi ve daha yuksek dozlar daha iyi sonuglar verdi (OR:2,18; %95 Cl
1,45,3,28). Ibuprofen, olumlu bir givenlik profiliyle (OR:2,54; %95 Cl 1,20, 5,37)
2 saatte agrisiz duruma ulasmada etkinligini gosteren, triptan olmayan tek ilag

olarak ortaya cikti.

Sonug: Bu bulgular ibuprofen, zolmitriptan ve rizatriptanin cocuk ve ergenlerde
migreni hizli bir sekilde hafifletmek icin potansiyel tedavi secenekleri oldugunu
gostermektedir. Ancak ibuprofenin kullanishligi ve maliyet etkinligi nedeniyle
triptanlara goére avantajlari olabilir.

Anahtar Kelimeler: Akut migren tedavisi, ergen, meta-analiz, pediatrik,
farmakolojik muidahaleler, randomize kontrolli ¢alismalar
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INTRODUCTION

Migraine is a common primary headache disorder
affecting both children and adolescents. According to the
International Classification of Headache Disorders (ICHD),
the prevalence of headaches ranges from 3% to 11% in
this age group. Before puberty, boys are slightly more likely
to have migraine than girls; however, after puberty, girls
have a higher incidence and prevalence of migraine than
boys. By the age of 11, one in every 10 girls suffers from
recurrent headaches caused by migraine.™ Migraine is a
leading cause of morbidity worldwide and can significantly
impair school performance and quality of life. Moreover,
most adults with migraine have their first headache during
childhood or adolescence.” In fact, 18% of patients in
the pediatric emergency department are diagnosed with
migraine.”

Migraine in children and adolescents is clinically diagnosed
based on the ICHD criteria. The management of migraine
involves behavioral and lifestyle changes as well as acute
and preventive treatments. The choice of acute treatment
depends on the timing, duration, and severity of the
headache as well as the patient’s needs and treatment goals.
The most common drug treatments for acute migraine
in children and adolescents are oral analgesics such as
paracetamol and ibuprofen.®®! Other agents such as ergot
derivatives (e.g., dihydroergotamine) and serotonin 1b/1d
receptor agonists (triptans) have been approved by the US
Food and Drug Administration for adolescent migraines
and are widely used in adults. However, there is a lack of
randomized controlled trials (RCTs) that have evaluated
the efficacy and safety of these symptomatic therapies for
migraine in children and adolescents.

Objective

We performed a meta-analysis to compare and rank the
acceptability, safety, and efficacy of different drugs for the
treatment of acute migraine in children and adolescents.
This meta-analysis focused exclusively on RCTs that
investigated symptomatic migraine treatment in children
under 18 years of age.

MATERIALS AND METHODS

We conducted this meta-analysis according to the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) reporting guidelines.”? The PICO method was used
as follows:

+ Population (P) = Children with migraine

« Intervention (I) = Random onset controlled migraine
therapy

« Comparison (C) = Conventional initiation controlled
migraine therapy

« Outcome (O) = Drugs and outcomes

We searched PubMed, EMBASE, and the Cochrane Library
for comparative RCTs published 30 years prior to May

29, 2023. The studies had to diagnose episodic migraine
(with or without aura) according to the International
Headache Society criteria or use similar criteria for migraine
diagnosis. We used a comprehensive set of keywords, such
as “acute,” "headache,” “migraine,” “child,” “youth,” “teenage,’
“adolescent,” " p(a)ediatric,' and “treatment,” and their
spelling variations. We limited our search to human studies

and texts in English.

"
’

We identified studies that compared acute migraine therapy
outcomes between drugs and placebos, and extracted data
on the outcomes of interest. Figure 1 shows the search
strategy and included studies.

Data extraction

Two reviewers (E.O.K. and I.K.) independently reviewed the
studies identified in the electronic database search. The
primary screening was completed by reviewing the titles
and abstracts of each study. They then reviewed the full
texts of studies that passed the primary screening based on
the inclusion criteria. They manually reviewed the reference
lists of these studies to identify additional papers. The
data extracted from each study included the first author,
publication year, country, study design, and study period.
They also extracted quantitative evaluation data, such as
age, sex, and intervention (type and dosage of medicines)
that were used in the treatment. A customized data-
extraction form, as described in the Cochrane Handbook
for Systematic Reviews of Interventions was used to record
the duration of the trial, sample size, dropouts, and effect
of interventions. Each study was evaluated according to
inclusion and exclusion criteria. Any disputes were resolved
through consensus or, if necessary, consultation with a third
reviewer (C.A.).

Inclusion and exclusion criteria

We included all comparative RCTs that evaluated drugs
for the treatment of children with migraine. The articles
had to be full-length English texts. The participants were
required to have episodic migraine (with or without aura)
diagnosed according to the International Headache Society
criteria or similar migraine diagnostic criteria. Studies and
case reports that did not compare the drugs used in the
treatment were excluded. We also excluded studies with
patients older than 18 years, case series, case reports, and
trials with patients with migraines associated with other
neurological disorders. Table 1 presents the demographic
characteristics of the included studies.

Outcomes of interest

We were interested in the primary outcomes of migraine
treatment choice and pain-free status at 2 h after treatment.
We were also interested in the secondary outcomes of the
treatment choice and pain reduction at 2 hours, the ability
to sleep, the relief of other symptoms, and the decrease in
pain frequency and intensity.
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Table 1. Characteristics of included studies, listed according to year of publication.

. Study Headache q Mean %
Study design population  severity scale Interventions Outcomes age  Female
Randomized, double- Each participant treated 1
il blind, placebo-controlled, y . of 3 migraine attacks with
Sta;r|1al1a9|r9\;3n 3-way cross-over trial of < 18 years E fascceaslg)am either oral paracetamol (15 Headache reliefat 2 h 10,7 50
: ibuprofen, paracetamol, mg/kg), oral ibuprofen (10
and placebo mg/kg), or placebo.
Randomized, double- Each participant treated ?f:?:;:gtzgueffrédmeﬁned
Lewis et al. blind, placebo-controlled, 6-12 years of e 1 migraine with liquid
2002 parallel-group trial of oral age 4-point scale ibuprofen suspension (7.5 mﬁg%rf;%%rezegaegﬁg s M
ibuprofen mg/kg) or placebo at2 h
Each participant was
Randomized, double- instructed to take the study
Winner etal.  blind, placebo-controlled,  12-17 years of i medication (rizatriptan 5 mg -
arallel-group trial of ora age or placebo) within 30 min
2002 paraliel-group trial of oral 9 4-point scale placebo) within 30 mi Pain-free at 2 h 14 54
rizatriptan of onset of a moderate or
severe migraine
Headache relief at 2 h
. defined as severe or
Randomized, double- . (
: ‘- ) ’ . Sumatriptan nasal spray 10 moderate (a grade of A 3)
égg:en etal. :’J&gsj\;vglagfgz_gggﬂ?l!lj%f s 17aye:rs of g fa;f;ga'n mg (weight 20 to 39 kg) or 20 to at least 2 grades lower 12,4 46
sumatriytan el o 9 mg (>40 kg) versus placebo. or fell asleep during
P pray these 2 h and was pain-
free on awakening)
Randomized, double- -
e it bgpjieﬁ_laiggo—scizntlgczlIed, () e oint scale Efi;?aﬁﬁg:;z‘tﬁgt;ﬁ?:gi;tan Headache reliefat2 h 14,2 55
2004 gttack tr?al of%ral 9 age P (5 mg) or placebo within 30 !
rizatriptan minutes of onset.
Headache relief at 2 h
. defined as severe or
Randomized, placebo- . . (
Ahonen etal. controlled, double-blind, 6-17yearsof  5-faces pain slzsgr;(ptan S.m% .(Wte'g%zo 'rt'no?elzratetz (2a gradde (I)f " 3) 12 54
2006 3-way cross-over trial of age scale oBgkg)onHzatptan 10\mgitoiatieast 2 gradss|iowet
i S (weight >40 kg) and placebo. or fell asleep during
P these 2 h and was pain-
free on awakening)
Randomized, double-
blind, placebo-controlled .
) i ! ~ Sumatriptan 5 mg nasal
g\{)lgger stal ﬁ?&ﬂlilcegr?tgus?ﬁgle—attack 2 17%?“ o 4-point scale  spray; sumatriptan 20 mg Headache reliefat 2 h 14,3 55
outpatient étudy oF ! nasal spray; or placebo
intranasal sumatriptan
Multicenter, randomized,
double-blind, placebo- Each participant treated Headache relief (decrease
controlled, 2-way, 1 migraine attack with from moderate or severe
Lewis et al. 2-attack, cross-over study ~ 12-17 years of e e — zolmitriptan 5 mg nasal spray to mild or no headache) 142 57
2007 of zolmitriptan nasal age P and another with matching  at2 h (1 h was used as i
spray with a single-blind placebo within a 12-week the primary outcome in
'placebo challenge' or period. the study)
‘enrichment’ phase
Randomized, double-
blind, placebo-controlled, B TR Oral-disintegrating tablet of
Hoetal. 2012 parallel group trial of ay A 4-point scale  rizatriptan 5 mg (< 40 kg) or  Pain-free at 2 h ND 44
oral rizatriptan with an 9 10 mg (> 40 kg) or placebo.
enrichment design
Oral sumatriptan 25 mg
(1 tablet and 1 matching
. lacebo), sumatriptan 50
Randomized, double- P ; .
. . - ) mg (2 tablets), or placebo Headache relief
;;”1'? etal. b!?jl’eﬁlafgso tig?g?gffl’ I 0}; y:ars 5-grade scale (2 tablets) taken as soon as (reduction of 2 grades) 14,1 58
?umatri gtan p 9 possible (within 30 minutes) at2h
P after the development of
a migraine with grade 3 or
more pain
Randomized, double-
Winneretal. blind, placebo-controlled, 12-17 years of . Zolmitriptan 0.5, 2.5, 5 mg -
2016 parallel group trial of age 4-point scale nasal spray Pain-free at 2 h 15 M
zolmitriptan nasal spray
Randomized, double- Zolmitriptan nasal spray
\2(82I2<er etal. blind, placebo-controlled, 6 tc:); ;geears 4-point scale  followed by matching Headache reliefat 2 h 11 57

crossover trial

placebo
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Quality Assessment and Assessing Bias

Critical appraisals of the included studies were conducted
using the Cochrane risk-of-bias tool for RCTs.'" Two
reviewers evaluated each study independently. Any
conflicts were resolved through consensus or consultation
with a third reviewer if necessary.

Statistical analysis

Effect size serves as a critical metric in meta-analysis,
quantifying the magnitude of the relationship between
variables across multiple studies. A common effect size
measure of our study is odds ratio (OR). Consequently, all
estimated OR’s and corresponding 95% confidence intervals
(Cl) for a given outcome were pooled. The I2? statistic and
chi-squared test of heterogeneity were used to assess the
heterogeneity of treatment effects between studies. The
degree of heterogeneity (I12) was categorized as low (25%),
moderate (25-75%), or high (>75%). According to these
heterogeneity statistics, we used Random Effects Model
which stands out as an approach that accommodates
heterogeneity and provides a more comprehensive
understanding of the overall effect size. To visualize our
results Forest Plots were used which clearly shows the
results of individual studies, combining those studies
with corresponding confidence intervals (Cls). Sensitivity
analyzes and subgroups analyzes are also used to see the
changes in the results. Data were analyzed using Review
Manager (RevMan) version 5.4.1, and results were regarded
as statistically significant if p<0.05.

RESULTS

The literature search yielded 138 unique citations, of which
42 full-text articles were assessed for eligibility. Some of
our data requests to manufacturers were met with referrals
to trial registry websites, or data were not made available.
Between 1993 and 2023, a total of 12 randomized placebo-
controlled trials of acute drug therapy for migraine met
our inclusion criteria.""?? Figure 1 shows the PRISMA
flowchart, which illustrates how we selected the studies.
There was complete agreement between the two reviewers
regarding data extraction. Data on the study population,
interventions, controls, and outcomes were extracted. The
2-hour posttreatment endpoint was chosen as this was the
only consistent time interval used in the trials. Headache
relief is generally quantified based on changes in pain
scales. The characteristics of included studies are shown in
Table 1.

Risk of Bias Included Studies

The risk of bias in the included studies is illustrated in
Figures 2 and 3.

Allocation

Investigators described all studies as randomized (low risk
of bias in random sequence generation), but the method of

randomization was unclear in 4 studies (unclear risk of bias).
The authors often used vague terms to describe sequence
generation, such as ‘randomized 1:1" or ‘block randomization
to two age groups! Eight studies reported adequate allocation
concealment, and we assessed them as having a low risk of
bias in allocation concealment.

# of records # of additional
identified through records identified
database through other

searching (n=123)

| I
!

# of records after duplicates
remaved (n=6)

sources (N=23)

# of records
screened (N=138)

# of records
excluded (n=96)

# of full-text
articles excluded
due to abstract
anly (n=9)

# of full-text
articles assessed
for eligibility (n=42)

T

# of studies

included in # of studies excluded due to
qualitative other reasons (n=21)

synthesis (n=33)

# of studies
included in
quantitative
synthesis
(meta-analysis)
(n=12)

Figure 1. Study flow diagram

Random sequence generation (selection hias) _

Allocation concealment (selection hias) _:]

Blinding of participants and personnel (performance hias) _:]
Blinding of outcome assessment (detection hias) _:]
Incomplete outcome data (attrition hias) _

Selective reporting (reporting hias) _

otnerbizs [ ]

L

0%

25% 50% 75%  100%

I [ Low risk of hias [Junclearrisk of hias [l High risk of bias ‘

Figure 2. Risk of bias graph: review authors' judgements about each risk of
bias item presented as percentages across all included studies.
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Other hias

Ahaonen etal 2004

Ahonen et al., 2006

® | @ | @ | Blinding of participants and personnel (performance bias)
® | ® | @ | Blinding of outcome assessment (detection hias)

® | @ | ® | ~iocation concealment (selection bias)

Fujitaetal, 2014

Hamalainen et al., 1997

®
®
® 0O OO O S S S | O ncompleteoutcome data (attrition bias)

® OO OO e e 0 O ®|-seclectverepoting (reporting bias)
®

Hoetal, 2012

Lewis etal., 2002

Lewis et al., 2007

Visseretal, 2004

Winner etal., 2002

Winner etal., 2006

Winner etal, 2016

® OO O OO S e M O ®|randomsequence generation (selection bias)

Yonkeretal 2022

Figure 3. Risk of bias summary: review authors' judgements about each risk
of bias item for each included study.

Blinding

Generally, the authors described all studies as double-blind,
but the method for blinding of participants and personnel
was unclear in 6 studies (unclear risk of bias). We assessed six
studies as having a low risk of bias in blinding the participants
and personnel. The method for blinding the outcome
assessment was unclear in five studies (unclear risk of bias).
Seven studies had a low risk of bias in the blinding outcome
assessment.

Incomplete Outcome Data

We rated one study as having a high risk of bias and 1
study as having an unclear risk of bias due to incomplete
reporting of outcome data. We rated the remaining 10
studies as low risk.

Selective Reporting

Two studies were accessible only in the sponsors’ clinical
trial report registry and had no full publications, whereas
one study was accessible only in the sponsor’s clinical trial
report registry. All the included studies reported pain-free
primary efficacy outcomes. We considered the remaining
studies to be of low risk.

Other Potential Sources of Bias

We evaluated publication bias based on pain-free outcomes
for all triptans versus placebo in adolescents, excluding
Yonger et al.?" Although most of the published clinical trial
data had low bias, we could not access the unpublished
data of 9 studies (unclear risk of bias).

Effects of Interventions

We describe the measures of the effects for
intervention below.

each

Rizatriptan

Four studies were included in the investigation of
rizatriptan's efficacy (5 mg and 10 mg orally) compared with
placebo. Two of these RCTs focused on patients aged 12-17
years,'>'® whereas the other two involved patients aged
6-17 years.'*' The rizatriptan dose in patients receiving
acute treatment was adjusted based on their weight.

In the analysis, two RCTs,!">'® examined the efficacy of 5 mg
oral rizatriptan compared with placebo in outpatients aged
12-17 years. However, the difference in pain-free status
after 2 h of treatment between the rizatriptan and placebo
groups was not statistically significant (p >0.05).

In a study involving patients aged 6-17 years,"® which utilized
a three-way crossover design with two doses of rizatriptan
and placebo, rizatriptan was more effective than placebo (p =
0.015 for rizatriptan first vs. placebo; p = 0.037 for rizatriptan
second vs. placebo). Another study involving patients of the
same age range also found that rizatriptan was more effective
than placebo (p = 0.025; OR:1.55; 95% Cl:1.06 to 2.26).'Y

Upon combining all the studies, the analysis demonstrated
that rizatriptan provided relief from headaches after 2 hours
(OR: 1.51; 95% ClI: 1.22, 1.88) (Figure 4). In summary, oral
rizatriptan was found to be effective in treating migraine
attacks and was well tolerated by patients.

Sumatriptan

This meta-analysis included three RCTs focusing on
sumatriptan treatment for pediatric migraine attacks.
Among these studies, two utilized nasal sprays, while one
involved the oral administration of sumatriptan. The age
range of the participants was 8-17 years.
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Test for averall effect: 2= 3.73 (P = 0.0002)

Rizatriptan Placebo Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
1.1.1 Studies of rizatriptan aged 6-17 years
Ahonen etal,, 2006 34 96 17 96 10.2% 2.55(1.30, 4.99] —
Hoetal., 2012 126 382 94 388 419% 1.54 (112, 2.11] -~
Subtotal (95% CI) 478 484 521% 1.81[1.14, 2.87] -
Total events 160 111
Heterogeneity: Tau®= 0.06; Chi*=1.78, df=1 (P=0.18); F= 44%
Test for averall effect. Z= 2.52 (P=0.01)
1.1.2 Studies of rizatriptan aged 12-17 years
Visseretal., 2004 91 233 75 240 301% 1.41 [0.96, 2.08] =
Winner et al. 2002 48 149 40 142 178% 1.21 [0.73, 2.00] -1
Subtotal (95% CI) 382 382 47.9% 1.33[0.99, 1.81] E 3
Total events 139 114
Heterogeneity: Tau*= 0.00; Chi*=0.22, df=1 (P=064), F=0%
Test for averall effect. Z=1.87 (P = 0.06)
Total (95% CI) 860 866 100.0% 1.51[1.22,1.88] L 3
Total events 299 226

e - - . - - o - « |- } Il 1 1
Heterogeneity: Tau*= 0.00; Chi*=3.22, df=3 (P=0.36), F=7% b0z 0 s a0

Test for subgroup differences: Chi*=1.17,df=1 (P=0.28), F=14.6%

Placebo Rizatriptan

Figure 4. Forest plot of comparison: Rizatriptan vs placebo

In a study where oral sumatriptan was compared to a placebo
group, no statistically significant difference was found
between the two groups. Therefore, based on the available
data, the oral use of sumatriptan did not significantly affect
the treatment of pediatric migraine attacks.

In contrast, studies using nasal sumatriptan reported positive
results. Nasal sumatriptan has been found to be an effective
and well-tolerated treatment for pediatric migraine attacks.™
However, it is worth noting that one of the studies on nasal
sumatriptan had a limited number of patients, which might
affect the extent of safety documentation in this specific age
group.

Based on the findings from the three RCTs, oral sumatriptan
did not show statistically significant efficacy compared to
placebo in the treatment of pediatric migraines (OR: 1.35; 95%
Cl10.81, 2.27) (Figure 5). On the other hand, nasal sumatriptan
was demonstrated to be effective and well tolerated,
although more research is required to establish its safety in
this age group.

Zolmitriptan

Nasal therapy was used as the treatment method in all three
zolmitriptan studies. Two of these studies involved patients
aged 12-17 years,”*?? while one study focused on patients
aged 6-11 years.?"

In the study conducted by Winner et al. zolmitriptan nasal
therapy proved to be more effective than placebo in
achieving a headache response at 2 hours after treatment (p
<0.001, OR:2.18; 95% Cl 1.40, 3.39). The efficacy was sustained
even 3 and 4 h after treatment (p < 0.001).

Yonker et al. compared zolmitriptan nasal spray with a
placebo in 300 patients. Although the difference in response
after 2 hours was not statistically significant (p =0.0777), there
was still a trend towards a higher response with zolmitriptan
(OR: 1.51; 95% Cl: 0.96, 2.38).

In the study conducted by Lewis et al. on the acute treatment
of adolescent migraine, zolmitriptan nasal spray was well
tolerated and provided rapid relief from migraine symptoms
(p <0.01).

Testfor overall effect: Z=1.15(P = 0.25)

Sumatriptan Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% Cl
Fujitaetal,, 2014 16 74 20 70 257% 0.69[0.32,1.47) — &
Winner et al., 2006 191 483 68 242 466% 1.67 [1.20, 2.34] -
Ahonen et al. 2004 26 a3 17 83 277% 1.77 [0.87, 3.59] T
Total (95% Cl) 640 395 100.0% 1.35[0.81, 2.27] i
Total events 233 108
Heterogeneity: Tau*=0.12; Chi*= 4,66, df=2 (P=010); F=57% 002 o 10 T

Placebo Sumatriptan

Figure 5. Forest plot of comparison: Sumatriptan vs placebo
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Based on the three studies, zolmitriptan nasal therapy
demonstrated efficacy in providing effective relief from
migraine symptoms in adolescents and was generally well
tolerated (OR: 2.18; 95% Cl 1.45,3.28) (Figure 6).

Ibuprofen

Two RCTs were considered eligible for comparison between
ibuprofen and placebo in the acute treatment of pediatric
migraine. Alongside the three-way crossover study involving
acetaminophen, ibuprofen, and placebo, there was also
a smaller RCT that assessed ibuprofen (7.5 mg/kg liquid
suspension) versus placebo in children aged 6-12 vyears,
evaluated in a hospital setting.

The summarized data indicated that ibuprofen provided
significantly more effective pain-free after 2 hours of migraine
treatment compared to placebo, with a OR of 2.54 (95% ClI
1.20, 5.37) (Figure 7).

DISCUSSION

The acute treatment of pediatric migraine with ibuprofen,
triptans (sumatriptan, zolmitriptan, and rizatriptan), and
placebo was compared in 12 RCTs. The main outcome was
a pain-free status at 2 h post-treatment. The results showed
that ibuprofen, rizatriptan, and zolmitriptan were significantly
more effective than placebo in achieving this outcome.

Sumatriptan did not differ from placebo in terms of pain-free
status at 2 h post-treatment, despite some individual studies
showing positive effects. Rizatriptan had inconsistent results
across different age groups, with no significant difference
compared to placebo in adolescents aged 12-17 vyears.

Zolmitriptan had a dose-dependent effect, with higher doses
being more effective than lower ones. Ibuprofen was the only
non-triptan medication that showed efficacy in a pain-free
status at 2 h post-treatment, and it had a favorable safety profile.

All triptans were generally well tolerated, but some studies
were funded by the same company that produced them,
which may raise some concerns about bias.

Limitations: This review had some limitations that should
be acknowledged. We excluded several studies from the
meta-analysis owing to methodological limitations. We also
discarded clinical trials that were not available in the full
text or that could not be accessed. The final 12 RCTs had
heterogeneous population characteristics such as age and
sex. Many of the trials had small sample sizes. We pooled the
data based on time and an intention-to-treat analysis, which
may have increased the strength of the evidence but also
introduced some heterogeneity.

CONCLUSION

According to this review, ibuprofen, zolmitriptan, and
rizatriptan can help children with migraine relieve their pain
quickly. However, ibuprofen may be more convenient and
cost-effective than triptans, as it requires fewer doses to
achieve the same effect. More research is needed to confirm
these findings and explore other aspects of migraine in
children, such as how often it comes back, how it affects
their daily activities, and how it impacts their well-being.
These studies should use larger and more diverse samples of
children and adolescents and compare different treatments
in a fair and rigorous manner.

Zolmitriptan Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Yonker et al 2022 45 133 30 128 305% 1.67 [0.97, 2.88] &
Winneretal, 2016 86 288 24 127 326% 1.83[1.10, 3.08] —a—
Lewis etal., 2007 58 148 A0 296 36.9% 3.17[2.02, 497 ——
Total (95% ClI) 569 551 100.0% 2.18[1.45,3.28] -
Total events 189 104
Heterogeneity: Tau®= 0.07; Chi*= 4.04, df=2 (P=0.13); F=50% }U 02 U=1 1=D 50}
Test for overall effect: Z=3.72 (P = 0.0002) ' ' Placebo Zolmitriptan
Figure 6. Forest plot of comparison: Zolmitriptan vs placebo

Ibuprofen Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Hamalainen et al., 1997 20 45 10 3% 650% 2.32(0.92,5.87) ——
Lewis etal. 2002 12 22 6 21 350% 3.00([0.85,10.63] N L
Total (95% Cl) 67 60 100.0% 2.54[1.20,5.37] il
Total events 32 16
Heterogeneity: Tau?= 0.00; Chi*=0.10, df=1 (P = 0.75); F= 0% ﬁ 02 051 1?0 5=D
Test for overall effect: Z=2.44 (P=0.01) ' ' Placebo Ibuprofen

Figure 7. Forest plot of comparison: Ibuprofen vs placebo
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Highlights

« Sumatriptan did not show a significant difference from
placebo in achieving a pain-free status at 2 hours post-
treatment, despite some positive effects observed in
individual studies.

« Rizatriptan yielded inconsistent results across different
age groups. In adolescents aged 12-17 years, there was
no significant difference compared to placebo in terms of
effectiveness.

« Zolmitriptan displayed a dose-dependent effect, where
higher doses demonstrated greater efficacy in achieving
the desired outcome compared to lower doses.

« Among non-triptan medications, only ibuprofen exhibited
efficacy in achieving a pain-free status at 2 hours post-
treatment. Additionally, ibuprofen demonstrated a
favorable safety profile.
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