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Abstract

Objective: The objective of this article is to evaluate the efficacy and tolerability of two doses of oral sumatriptan vs
placebo in the acute treatment of migraine in children and adolescents.

Background: Currently, there is no approved prescription medication in Japan for the treatment of migraine in children
and adolescents.

Methods: This was a multicenter, outpatient, single-attack, double-blind, randomized, placebo-controlled, parallel-group
study. Eligible patients were children and adolescents aged 10 to |7 years diagnosed with migraine with or without aura
(ICHD-II criteria I.l or 1.2) from |7 centers. They were randomized to receive sumatriptan 25 mg, 50 mg or placebo
(1:1:2). The primary efficacy endpoint was headache relief by two grades on a five-grade scale at two hours post-dose.
Results: A total of 178 patients from |7 centers in Japan were enrolled and randomized to an investigational product in
double-blind fashion. Of these, 144 patients self-treated a single migraine attack, and all provided a post-dose efficacy
assessment and completed the study. The percentage of patients in the full analysis set (FAS) population who report pain
relief at two hours post-treatment for the primary endpoint was higher in the placebo group than in the pooled
sumatriptan group (38.6% vs 31.1%, 95% Cl: —23.02 to 8.04, p = 0.345). The percentage of patients in the FAS population
who reported pain relief at four hours post-dose was higher in the pooled sumatriptan group (63.5%) than in the placebo
group (51.4%) but failed to achieve statistical significance (p =0.142). At four hours post-dose, percentages of patients
who were pain free or had complete relief of photophobia or phonophobia were numerically higher in the sumatriptan
pooled group compared to placebo. Both doses of oral sumatriptan were well tolerated. No adverse events (AEs) were
serious or led to study withdrawal. The most common AEs were somnolence in 6% (two patients) in the sumatriptan
25 mg treatment group and chest discomfort in 7% (three patients) in the sumatriptan 50 mg treatment group.
Conclusions: There was no statistically significant improvement between the sumatriptan pooled group and the placebo
group for pain relief at two hours. Oral sumatriptan was well tolerated.

Keywords
Sumatriptan, children, adolescents, migraine

Date received: 6 November 2012; accepted: 16 April 2013
Clinicaltrials.gov Registration No.: NCT00963937.

Background

Migraine is a common and debilitating disorder in chil-
dren and adolescents. Recently, Abu-Arafeh et al. (1)
analyzed prevalence of headache including migraine in  'Tsykuba Gakuen Hospital, Japan
children and adolescents in a systematic review of 35  2GlaxoSmithKline, Japan
population-based studies of pediatric headache from ’Saitama International Headache Center, Japan
23 countries. The review showed that prevalence of .

c . o o Corresponding author:
migrane in the 3__19 years age group was 1.4%-13.8% Katsuaki Sato, GlaxoSmithKline, 6-15, Sendagaya 4-chome, Shibuya-ku,
(average: 6.0%) in males, and 2.1%-28.4% (average: Tokyo 151-8566, Japan.
9.7%) in females, with the average prevalence of Email: katsuaki2.sato@gsk.com
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migraine of 7.7%. Other reports showed that the mean
age of onset of migraine was 7 years for boys and 11
years for girls. Gender ratio changes with age.
Migraine prevalence is greater in boys in the 3- to 7-
year-old group. In ages 7-11 years, no significant differ-
ence in migraine prevalence between boys and girls was

found. And at age 15, girls suffer from migraine more-

frequently (2,3). In earlier studies, diagnosis of migraine
was made according to the classification and diagnostic
criteria for headache disorders, cranial neuralgias and
facial pain (International Headache Society (IHS):
1988) (4), and the International Classification of
Headache Disorders, second edition (ICHD-II: 2004)
(5) used in the trials conducted since 2006. In the
Japanese study of adolescents aged 12-15 years (6),
overall prevalence of migraine diagnosed according to
ICHD-II was 4.8%, with 6.0% in boys and 9.7% in girls.

Establishing the correct diagnosis of migraine is cru-
cial for adequate management. The treatment should
be individually tailored and can include nonpharmaco-
logical and pharmacological approaches. While non-
pharmacological treatment such as avoiding triggers
and keeping a regular sleep schedule as well as a well-
balanced diet can be helpful, pharmacological treat-
ment of migraine attacks also may be needed.

Currently there is no approved prescription medica-
tion in Japan for the treatment of migraine in children
and adolescents. The Japanese Practice Guidelines for
Headaches, first edition (2007), states that ibuprofen
and acetaminophen have been considered to be safe
and effective for the acute treatment of pediatric
migraine (7). Two studies supported the efficacy of ibu-
profen and one study supported the efficacy of acet-
aminophen for the acute treatment of migraine in
adolescents (8,9). However, ibuprofen is not licensed
for treatment of migraine attacks in children and ado-
lescents in Japan and is used off label.

Triptans are a class of drugs acting selectively as
agonists on serotonin 5-HT;g;p receptors. Sumatrip-
tan, developed by GlaxoSmithKline for treatment of
migraine, was the first clinically available triptan. Sev-
eral studies of sumatriptan nasal spray have demon-
strated efficacy and tolerability for acute treatment of
migraine in children and adolescents (10-12), whereas
the study of oral sumatriptan did not demonstrate clear
efficacy (13). This difficulty might be attributed to a
higher placebo response rate in children and adoles-
cents as compared to adults (14-16). Several triptans
have become available for migraine treatment in
adults since 2000 in Japan; however, none of these
has been licensed for use in children or adolescents.

The aim of the current study was to evaluate the
efficacy, safety and tolerability of oral sumatriptan at
doses of 25mg and 50mg for the acute treatment of
a single migraine attack in children and adolescents.

To date, there has been no study of triptan conducted
in Japanese children and adolescents.

Methods
Ethical considerations

The study was conducted in accordance with Good
Clinical Practice (GCP), Article 14-3 and 80-2 of the
Pharmaceutical Affairs Law, all applicable patient priv-
acy requirements, and the guiding principles of the
Declaration of Helsinki (Edinburgh 2000, Washington
2002 and Tokyo 2004). The institutional review board/
independent ethics committee reviewed and approved
the study protocol and patient informed consent form.
Written informed consent was obtained from each
patient and his or her legal guardian prior to participa-
tion in the study.

Study design

This was a multicenter, outpatient, single-attack,
double-blind, randomized, placebo-controlled,
parallel-group study of two doses of oral sumatriptan
vs placebo. This study was conducted from September
28, 2009 to December 3, 2010 in Japan.

Eligible patients were randomized to receive suma-
triptan 25mg, 50 mg or placebo. When randomization
was completed, the patients entered a six-week treat-
ment phase during which they could self-treat a single
migraine attack according to the treatment arm. Study
medication needed to be taken as soon as possible
(within 0.5 hours) after the development of a migraine
attack associated with grade 3 or more pain (moderate
to severe pain) on the five-grade scale. The baseline for
each migraine attack was the time the patient took the
study medication. A 24-hour pain-free period prior to
the onset of headache pain was required to establish
that each migraine attack represented a new episode,
rather than a recurrence of a previous headache.

Patients

Eligible patients were males and females 10-17 years
old without childbearing potential or using adequate
birth control having a minimum of a six-month history
of migraine with or without aura as defined by
ICHD-II criteria; had two to eight migraine attacks
monthly for the two months prior to entry into the
study; had migraine attacks associated with pain inten-
sity of 3 or more on a five-grade scale that last a min-
imum of three hours; had shown no response to at least
one nonsteroidal anti-inflammatory drug (NSAID) or
acetaminophen; were able to distinguish migraine from
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other headaches; and were able to read, comprehend,
and complete patient diaries.

Patients were ineligible for the study if they had
weight <30kg, >15 headache days per month in total
(migraine, probable migraine, or tension-type head-
ache), were suffering with retinal (ICHD-II 1.4), basilar
(ICHD-II 1.2.6), hemiplegic ICHD-II 1.2.4 or 1.2.5),
or ophthalmoplegic migraine (ICHD-II 13.17); had sec-
ondary headaches, a history of cerebrovascular disease
or myocardial infarction; signs or symptoms of cardiac
ischemia; uncontrolled hypertension, peripheral vascu-
lar syndromes; epilepsy or structural brain lesions low-
ering convulsive threshold, history or manifestations of
significant liver or kidney dysfunction were also
excluded. In addition, patients were excluded if they
used ergot medications in the previous three months
for migraine prophylaxis or had changed dose of any
other medication for migraine prophylaxis within two
months prior to randomization; had taken or planned
to take a monoamine oxidase inhibitor anytime within
the two weeks prior to entry into the study, or had
psychotropic drug, alcohol or substance abuse within
the last year.

Blinding and randomization

The investigator informed potential patients and the
legal guardians of this study and obtained consent
from both. Following this, screening tests and examin-
ations were performed, and if the patient satisfied all
eligibility criteria, the investigator (or subinvestigator)
completed the registration form and sent it to the ran-
domization center by facsimile. The randomization
center ensured that the registration form contained all
necessary information and that the patients satisfied all
eligibility criteria of the protocol and assigned a ran-
domization number to the patient. For allocation of the
participants, a computer-generated list of random num-
bers was used. The investigator (or subinvestigator)
then dispensed the investigational product to the
patient according to the computer-generated random-
ization number. The patients were randomized to
sumatriptan 25mg or 50 mg or placebo in 1:1:2 ratios
using random block sizes of four. The sites were trained
on how to maintain blind conditions.

Study assessments

To measure efficacy, patients were required to complete
diaries at baseline and at regular intervals through four
hours post-treatment. Pain intensity was evaluated by
using the five-grade categorical rating scale on which no
pain, mild, mild to moderate, moderate to severe, and
severe pain were scored as 1, 2, 3, 4 and 5, respectively.
Date and time of onset, presence of migraine-associated

symptoms, such as photophobia, phonophobia, nausea
and vomiting were recorded in the diaries.

The primary efficacy endpoint was the percentage of
patients who reported pain relief (defined as at least a
two-point reduction on the five-grade scale) at two
hours post-treatment without previous use of rescue
medication.

Secondary efficacy endpoints were the percentage of
patients who reported pain relief at time points at 0.5,
one and four hours; the percentage of patients who
were pain free at 0.5, one, two and four hours post-
treatment; the percentage of patients who were free of
each of the following symptoms: photophobia, phono-
phobia, nausea, or vomiting at 0.5, one, two, and four
hours post-dose as well as the percentage of patients
who used rescue medication from the time of dosing
to four hours post-dose. Pain-free was defined as a
pain intensity score of ““1” (no pain) in patients who
had not used rescue medication prior to the assessment.
If rescue medication was taken, for subsequent efficacy
assessments pain intensity was assumed to be severe
and the symptoms were set to be present for the pur-
pose of the data analysis. Rescue medication could
include either a single oral dose of an NSAID or acet-
aminophen, not exceeding the maximum recommended
single dose or an antiemetic. Safety evaluation included
AEs, laboratory assessments (hematology, blood chem-
istry and urinalysis), vital signs and electrocardiogram
(ECGQG). Severe adverse events (SAEs) were collected
from the time of informed consent up to and including
any follow-up contact. AEs were collected from the
start of the investigational product until the follow-up
contact.

Statistical analysis

Based on the randomization ratio of 1:1:2 (sumatriptan
25mg, 50 mg and placebo), a total of 140 patients were
required to test the hypothesis at the two-sided signifi-
cance level of 0.05 with 80% power; 166 patients were
needed for randomization, assuming a drop-out rate of
15%. Calculations are based on Fisher’s exact test. The
percentages of patients who would report pain relief at
two hours for sumatriptan and placebo groups were
assumed as 64% and 39%, respectively, based on the
data from a published nasal sumatriptan pediatric trial
(9). A pre-defined analysis plan was followed with no
interim analysis planned or performed.

The safety population (SP) consisted of all patients
who took at least one dose of the investigational prod-
uct. The full analysis set (FAS) consisted of all patients
in the SP who provided any post-treatment efficacy
assessment. The per protocol set (PPS) consisted of
all patients in the FAS who did not deviate from any
major protocol requirements. The last observation
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carried forward (LOCF) dataset was defined as the
dataset imputed by the LOCF method. Only the post-
treatment value was used for the imputation. The
observed case (OC) dataset was defined as the dataset
without any missing data imputation. The OC dataset

was used for a part of the efficacy analysis. These ana-

lyses were secondary and aimed to confirm the stability
of LOCEF results.

SAS® software was also used to perform all calcula-
tions. The primary comparison of interest was the per-
centage of patients who reported pain relief at two
hours in the sumatriptan pooled group (pooled across
doses) vs placebo groups. The comparison was per-
formed with a significance level of 0.05 (two sided)
and based on FAS and LOCF datasets. Other compari-
sons were two sided and carried out at the significance
level of 0.05. However, no adjustment for multiplicity
was made since they were secondary comparisons.

The primary efficacy analysis was based on FAS and
LOCEF datasets. The number and percentage of patients
who reported pain relief at two hours were summarized
for sumatriptan pooled and placebo groups. The differ-
ence in percentages between both groups was calculated
along with 95% confidence intervals, and the statistical
comparison was made by x2 test. The null hypothesis
for this study was that there is no difference between
sumatriptan pooled and placebo groups in the percent-
age of patients who report pain relief at two hours. The
alternative hypothesis was that there is a difference
between sumatriptan pooled and placebo groups in
the percentage of patients who report pain relief at
two hours.

Secondary analyses were conducted for pain relief,
pain free and rescue medication use. The number and
the percentage at each assessment time point (0.5, one,
two and four hours) or period of “0-4 hours” for rescue
medication use were summarized for each treatment
(sumatriptan 25mg, 50 mg, sumatriptan pooled, and
placebo). The differences in percentages between each
sumatriptan group vs placebo were calculated along
with 95% confidence intervals, and the statistical com-
parisons were made by x2 test. Similar analyses as pain
relief and pain free were performed for associated
symptoms (nausea, vomiting, photophobia and phono-
phobia). Only patients who had each associated symp-
tom at the treatment were included in the denominator.

Any AEs occurring within the time period that
extended from the date of investigational product use
up to (and including) the follow-up contact were sum-
marized. The summaries of AEs both by body weight
and by age were produced. Summary statistics (r,
mean, standard deviation, median, minimum and max-
imum) were provided at each scheduled time point.
Also, the number and percentage of patients with
data outside normal ranges were tabulated at each

scheduled time point. The number and percentages of
each urinalysis test result were displayed at each sched-
uled time point. Summary statistics (n, mean, standard
deviation, median, minimum and maximum) for vital
signs and physical examinations were provided at each
scheduled time point. The number and percentages for
ECG findings were displayed.

Results
Study population

A total of 178 patients from 17 centers in Japan were
enrolled and randomized to an investigational product
in double-blind fashion (Figure 1). Of these, 144
patients self-treated a single migraine attack; all pro-
vided a post-dose efficacy assessment and completed
the study. All 144 patients provided a post-treatment
efficacy assessment and were included in the FAS popu-
lation. Given that all the 144 patients were evaluated
for safety and tolerability, the SP and FAS datasets
were identical. A total of 136 patients in the FAS popu-
lation completed the study without any major protocol
violations and were included in the PPS population.
Eight subjects in the FAS population had major proto-
col deviations and were therefore excluded from the
PPS population (four patients were taking concomitant
medication prohibited by the protocol. The other four
patients had noncompliance in taking the investiga-
tional product).

Demographic and baseline characteristics of the
three treatment groups (sumatriptan 25 mg and 50 mg,
and placebo) as well as the pooled sumatriptan group
are shown in Table 1. Migraine without aura was diag-
nosed in 76% of the sumatriptan 25 mg group, 85% of
the sumatriptan 50 mg group and 79% of the placebo
group, respectively. The majority of patients had mild
to moderate pain at dosing of investigational product
(76% of the sumatriptan 25mg group, 63% of the
sumatriptan 50mg group and 66% of the placebo
group). Average duration of migraine attack of three
to 24 hours was the most common across the groups
(97% of the sumatriptan 25mg group, 85% of the
sumatriptan 50mg group and 94% of the placebo

group).

Efficacy findings

Pain relief. The percentage of patients in the FAS popu-
lation who reported pain relief at two hours post-dose
(the primary endpoint) was higher in the placebo group
than in the sumatriptan pooled group (38.6% and
31.1%, respectively; Figure 2(a)) but failed to achieve
statistical significance (p=0.345). The percentage of
patients in the FAS population who reported pain
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l Screened and randomized to therapy (N=178) l
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__‘ Untreated Subjects {N=34) l

| Treated Subjects (N=144) l

1

v

Sumatriptan 25 mg {N=33)
Completed the study {n=33)

Discontinued the study (n=0)

Sumatriptan 50 mg (N=41)
Completed the study (n=41)

Discontinued the study (n=0)

Placebo (N=70)
Completed the study (n=70)

Discontinued the study (n=0)

Safety Population {N=33)
FAS Population (N=33)

Per-Protocol Population (N=31)

Safety Population (N=41)
FAS Population (N=741)

Per-Protocol Population {(N=39)

Safety Population (N=70)
FAS Population {(N=70)

Per-Protocol Population (N=66)

Figure 1. Flowchart of patient disposition.

relief at four hours was numerically higher in the suma-
triptan pooled group than the placebo group (suma-
triptan pooled: 63.5%, placebo: 51.4%; Figure 2(a))
but failed to achieve statistical significance (p =0.142).
Similar results were observed in the PPS population
(placebo: 39.4%, sumatriptan pooled: 31.4, p=0.331)
and were also seen when analysis by body weight or age
was performed (Figure 2(b)).

Pain free. The percentage of patients in the FAS popu-
lation who were pain free at 0.5, one, and two hours
post-dose was numerically higher in the placebo group
than in the sumatriptan pooled group. The percentage
of patients who were pain free at four hours was
numerically higher in the sumatriptan pooled group
than in the placebo group (sumatriptan pooled:
50.0%, placebo: 47.1%; Figure 3). Statistical signifi-
cance was not reached for the sumatriptan pooled
group compared to the placebo group (p=0.732).

Associated symptoms. The percentage of patients who
were photophobia free at two hours was numerically
higher in the sumatriptan pooled group than the pla-
cebo group (sumatriptan pooled: 53.6%, placebo:
52.8%). No statistically significant difference was
observed between the placebo group and the pooled
sumatriptan group for this symptom (p =0.950). The
percentage of patients who were phonophobia free at
two hours was numerically higher in the placebo group
than the sumatriptan pooled group (placebo: 63.6%,
sumatriptan pooled: 53.3%). Similarly, a numerically
greater percentage of patients was nausea free in the

placebo group vs the pooled sumatriptan group
(81.0% and 61.1%, respectively). At four hours post-
dose, the proportions of patients who had complete
relief of photophobia or phonophobia were numerically
higher in the sumatriptan pooled group compared to
placebo. No statistically significant difference was
observed between the placebo group and the pooled
sumatriptan group at this time point.

Use of rescue medication. The use of rescue medications
was comparable across all treatment groups (12.1%,
14.6%, 13.5%, and 12.9% in the sumatriptan 25mg,
50mg, sumatriptan pooled groups and placebo,
respectively).

Safety findings

The overall incidence of AEs in each treatment group
were 15%, 17%, 16% and 14% in the sumatriptan
25mg, 50 mg, pooled groups and placebo, respectively.
Both doses of oral sumatriptan (25 mg and 50 mg) were
well tolerated in this study (Table 2). None of patients
reported an SAE or withdrew because of an AE. AE
profiles were comparable among treatment groups,
with individual as well as pooled active treatment
groups showing small increases in overall AE incidence,
as was the overall incidence of drug-related AEs over
placebo. The most common AEs were somnolence in
two (6%) patients with sumatriptan 25mg and chest
discomfort in three (7%) patients with 50mg. No
clear treatment effect was observed in the AE analyses
based on age or weight.
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Table 1. Demographic and baseline characteristics (SP population).

Sumatriptan Sumatriptan Sumatriptan
25mg 50mg pooled Placebo
(N=33) (N=41) (N=74) (N=70)
Age, years
Mean (SD) 14.5 (2.18) 14.1 (1.96) 14.3 (2.05) 13.9 (2.04)
Age category, n (%)

10-14 12 (36) 22 (54) 34 (46) 41 (59)

15-17 21 (64) 19 (46) 40 (54) 29 (41)
Sex, n (%)

Female 17 (52) 28 (68) 45 (61) 39 (56)

Male 16 (48) 13 (32) 29 (39) 31 (44)
Race, n (%)

Japanese 33 (100) 41 (100) 74 (100) 70 (100)
Height, cm

Mean (SD) 159.6 (11.33) 156.5 (10.11) 157.9 (10.71) 158.1 (9.89)

Min, max 134, 185 134, 174 134, 185 135, 178
Weight, kg

Mean (SD) 50.55 (9.934) 47.85 (8.980) 49.06 (9.448) 49.55 (11.868)

Min, max 30.1, 740 300, 61.7 30.0, 74.0 30.0, 94.0
Migraine type, n (%)*

Without aura 25 (76) 35 (85) 60 (81) 55 (79)

With aura 9 (27) 6 (15) 15 (20) 16 (23)
Average number of attacks per month during the past two months

Mean (SD) 4.3 (1.63) 3.8 (1.93) 4.0 (1.81) 4.2 (1.92)

Min, max 2,8 2,8 2,8 2,8
Average duration of migraine attack, n (%)

3-24 hours 32 (97) 35 (85) 67 (91) 66 (94)
24-48 hours I (3) 1(2) 2(3) 1 (1)
48-72 hours 0 5(12) 5(7) 34

Onset age of migraine attacks (years)
Mean (SD) 10.7 (3.14) 10.0 (3.40) 10.3 (3.28) 9.8 (2.75)
Min, max 515 3, 16 3, 16 2, 14
Pain intensity at dosing, n (%)
Mild to moderate 25 (76) 26 (63) 51 (69) 46 (66)
Moderate to severe 720 10 (24) 17 (23) 23 (33)
Severe 1 (3) 5(12) 6 (8) 1 (1)

SP: safety population; Min: minimum; Max: maximum; SD: standard deviation.

*Two patients had both migraine types.

Discussion

Children with headaches are usually referred to general
pediatrics or neurological clinics; however, this cat-
egory of patients seems to be underrepresented among
the referrals to pediatric neurologists in Japan as com-
pared with other neurologic disorders such as epilepsy
syndromes, myopathies and developmental disorders.
Migraine is the most frequent primary headache in
the outpatient setting because of its severity and asso-
ciated manifestations.

Accurate diagnosis according to ICHD-II is the first
step for migraine treatment. Nonpharmacological
treatment such as avoiding triggers, and regular sleep

and exercise are recommended for pediatric migraine. If
pharmacological treatment is needed, analgesics like
ibuprofen and acetaminophen are usually administered.
However, even if taken in recommended doses and
early in the course of the attack, these medications
can be ineffective in severe migraine attacks in some
patients.

There is a considerable body of research focusing on
pharmacological management of pediatric migraine;
however, data from controlled trials are still limited
and therefore pharmacological treatment of migraine
in children and adolescents is mainly off label (3,7).
For acute treatment of migraine, the most rigorously
studied agents are ibuprofen, acetaminophen and
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Figure 2. (a) The percentage of patients with pain relief at 0.5, one, two and four hours post-treatment (full analysis set (FAS)
population). (b) The percentage of patients with pain relief at two hours post-treatment by age (FAS population).

selected triptans (rizatriptan and almotriptan tablets,
sumatriptan and zolmitriptan nasal sprays) (3). In our
experience, the efficacy of sumatriptan nasal spray is
favorable but the bad taste is not tolerated by some
children with migraine, therefore tablet formulation
may be preferred by some young migraineurs.

However, to date, no study of a triptan has been con-
ducted in children and adolescents in Japan.

This was the first randomized, double-blind,
placebo-controlled trial of oral sumatriptan to evaluate
its efficacy and tolerability in the treatment of migraine
in Japanese children and adolescents. In the current
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Figure 3. The percentage of patients who were pain free at 0.5, one, two, and four hours post-treatment (full analysis set (FAS)

population).

study, patients in the sumatriptan pooled group experi-
enced lower pain relief than in the placebo group at two
hours.

The high placebo response in acute treatment of
migraine in children and adolescents has been reported
in a number of trials (14-16) whereas low placebo
response rate was observed in a recent study (17).
A parallel-group study design and the use of a four-
point pain scale were suggested as the determinants of
the high placebo effect (15,16). The placebo response
rate in pediatric migraine was shown to be higher than
that in adult migraine in the systematic review (15).
Factors associated with a lower placebo response rate
in children and adolescent trials of acute treatment of
migraine were single-center (vs multicenter) trials, and
small sample size. Placebo response rate did not depend
on age and gender (16).

Our study was a parallel-group multicenter trial
from 17 headache centers, and pain relief as a primary
endpoint was defined as at least a two-grade reduction
on a five-grade scale, which is the same for the suma-
triptan nasal spray study that indicated significant effi-
cacy (11). The inclusion of 17 centers might be one of
the reasons why this study failed to demonstrate effi-
cacy. However, it was uncertain why pain relief at two
hours in the sumatriptan pooled group was lower than
that in the placebo group despite the same pain-relief

definition as the study for sumatriptan nasal spray.
The time to onset of action for sumatriptan nasal
spray was 15 minutes. For the sumatriptan tablet, the
time was 30 minutes (18). The difference of the time to
onset might be one of the reasons why sumatriptan nasal
spray is effective but sumatriptan in tablet form is not. A
recent oral rizatriptan study has indicated that the riza-
triptan was significantly more effective than the placebo
and well tolerated for migraine attacks in patients older
than 6 years (19). One of the reasons why the study
indicated significant efficacy could be the appropriate
selection of an outcome measure to evaluate pain inten-
sity. Headache diaries used in the study were completed
by the children and also by parents proving assessment
of the child’s behavior (18). In contrast, headache diaries
in our study were filled in only by patients. We used two
doses of sumatriptan (25 mg and 50 mg), but did not use
100 mg, because in Japan, 50 mg is the standard dose for
adults. Therefore, we used only both 50 mg and 25 mg.
However, the use of low-dose sumatriptan (25 mg and
50 mg) might be one of the reasons why this study failed
to demonstrate efficacy.

We used a single dose without the option of a repeat
dose after two hours because the duration of pediatric
migraine 1s shorter than the duration of adults’
migraine. Therefore, we think that treatment by only
a single dose is sufficient for Japanese children. Actually
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Table 2. Adverse event summary (SP).

Sumatriptan Sumatriptan Sumatriptan
25mg 50mg pooled Placebo
(N=33) (N=41) (N=74) (N=70)
n (%) n (%) n (%) n (%)
Subjects with any AE 5(15) 7(17) 12 (16) 10 (14)
Subjects with any drug-related AE 4 (12) 5 (12) 9 (12) 4 (6)
Subjects with any SAE 0 (0) 00 0 (0) 0 (0)
AE
Blood creatine phosphokinase increased 0 (0) 0 (0) 0(0) 4 (6)
Protein urine present 0(0) 2 (5) 2(3) I (1)
Aspartate aminotransferase increased 0 (0) 0 0 (0) 2 (3)
Urobilinogen urine increased 0 (0) 0 (0) 0 (0) 2(3)
Blood human chorionic gonadotropin positive 0 (0) 1 (2) (1) 0 (0)
Platelet count decreased 0 (0) 0 (0) 0 (0) I (D
Platelet count increased 1@3) 0 () (1) 0(0)
Somnolence 2 (6) 0 (0) 2(3) I (D
Dizziness 1 3) 0 (0) I (1) 0(0)
Headache 0 (0) 1 (2) 1 (1) 0(0)
Chest discomfort 0 (0) 3(7) 3 (4) 0
Discomfort 1 (3) 0 (0) I (1) 0 (0)
Edema 1 (3) 0 (0) I (1) 0 (0)
Nasopharyngitis 0(0) 0 (0) 0 (0) 2(3)
Acute tonsillitis 0 (0) 12 1 () 0 (0)
Musculoskeletal discomfort 0 (0) 1 (2 (1) 0 (0)
Pain in extremity 0(0) I (2) (D 0 (0)
Epistaxis 0 (0) 0 (0) 0 (0) I (1)
Throat tightness 0 (0) I (2) I (b 0 (0)
Nausea 0 (0) I (2) I (1) 0(0)
Proteinuria 0 (0) 0 (0) 0 (0) I (D
Flushing 0 (0) 0 (0) 0 (0) ()

SP: safety population; AE: adverse events; SAE: severe adverse events.

66.7% of subjects treated by placebo in the study
achieved pain relief.

We treated one single attack, not three attacks in this
trial, because it made study participation easier for
Japanese patients; treating three attacks is great
burden for the Japanese patients. However, some
patients may not respond to sumatriptan in some, but
not all, migraine attacks.

The recent sumatriptan and naproxen sodium com-
bination tablets study (17) employed a number of stra-
tegies to reduce placebo response rates and improve
treatment difference detection, including a definitive
primary endpoint (percentage of pain-free patients)
that did not require assessing degree of pain; treatment
at moderate/severe pain for greater post-treatment pain
differentiation; a placebo run-in phase to identify and
exclude placebo responders; a selection of subjects with
migraines attacks lasting >3 hours to avoid the impact

of natural resolution; and site selection emphasizing the
pediatric experience for improved communication with
adolescents.

Our study did not reach statistical significance on the
primary endpoint with the percentage of patients
reporting pain relief at two hours port-dose being
numerically higher in the placebo group vs the pooled
sumatriptan group.

Although analysis of secondary efficacy endpoints in
this study generally also did not show a treatment
effect, patients in the sumatriptan pooled group
experienced numerically higher pain relief; photopho-
bia, phonophobia and were pain free (but had no
nausea) compared to the placebo group at four hours
post-dose.

The overall incidence of AEs in each treatment
group was lower than the rates observed for equivalent
doses in previous studies in adults (20). These results
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suggested that oral sumatriptan for acute treatment of
migraine was well tolerated in children and adolescents.
No clear treatment effect was observed in the AEs by
age and weight. The results should be interpreted with
caution because of the small number of subjects in the
subcategories. The results of this study showed that
oral sumatriptan was less effective in children and ado-
lescents than in adults. However, a proportion of young
migraineurs can benefit from oral sumatriptan at
four hours post-dose, but characteristics of this subset
of the patient population are not known. Based on the
literature, such characteristics of the trial as parallel-
group design, the use of outcome measure assessing
degrees of pain as well as completion of diaries only
by subjects could have contributed to the high placebo
response rate.

Further studies to evaluate the efficacy and safety of
sumatriptan in children and adolescents are be needed,

and these studies should incorporate strategies to min-
imize placebo response.

Conclusions

There was no statistically significant improvement
between the sumatriptan pooled group and the placebo
group for the primary endpoint, pain relief at two
hours. At four hours post-dose, the proportions of
patients who experienced pain relief, were pain free,
or had complete relief of photophobia or phonophobia
were numerically higher in the sumatriptan pooled
group compared to placebo. The most frequently
reported AEs were somnolence and chest discomfort
in the sumatriptan 25mg group and the sumatriptan
50mg group, respectively. No SAEs were reported.
Oral sumatriptan was well tolerated for the treatment
of migraine in children and adolescents. ‘

Clinical implications

compared to placebo.

e There was no statistically significant improvement between the sumatriptan pooled group and the placebo
group for the primary endpoint, pain relief at two hours.

e At four hours post-dose, the proportions of patients who experienced pain relief, were pain free or had
complete relief of photophobia or phonophobia were numerically higher in the sumatriptan pooled group

e Oral sumatriptan was well tolerated for the treatment of migraine in children and adolescents.
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EHE EAE S RBEMETH S, WIBAILWERED SHEBAOERBI R L, REEENCRAEMD R
EEbho/ HEZHARE, BMR BEELL, 10FX4232 (75mg/ B) THEHEFMN R2ICHE s h, E
FEERE D AEEE 2 kR S R ISERE (hemicrania continua; HC) &ML/ 12 FXA 23 U iRE TEEIS
BLAEDT, TLANY Y (150mg/ B) #HALAEEZA, 1 RX23 13 25mg/ B CHRERIEET, B
BELRIFTH /. HCUEA P FAR Y URIBHBERD—DTH B3P, 1> KA OFERICLY, BEE
ELEORHERT, BRUEPETL, BREPFEPRELELINBZIZENHY, 1 FX2UIIb 5 3%

BEIDETHS.
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Key words : A AIERE, 1Y Fx 53>, FLANY v, BEE

LIS

FbeE Al (hemicrania continua; HC) 1%, EIRSHEED
4825 2 i (International Classification of Headache Disorders 2nd
edition; ICHD-2) Tik [ O fho—kETERF ] 4B SH, 1
Hofrbts 2, EHECHEEOER T, HEBHEERICER
BNEEFRMPRER2 EOBEMBERRD I bR Ed 1
HEFRASN, 1Y FAF I UFETHEEERSEEED
18MTHB Y. 2013 EICHRE SN ERERSIESE 3 MK
(International Classification of Headache Disorders 3rd edition
(beta version); ICHD-3p) Ti%, [=3 4% - BEEMEIEEER
CHEENTA, BWERBICIREAEERIZVY. £<
DHCUEA Y FAF VR LTREBEDOLZVEEETH L
B, AVFEAZ TV VOERICLY, DFv, BBEEERED
BIfEH T, ZBAMEMET 50T, BELCTFENRKELRLE
NBEHVIE, 1Y FAF T VIRb Y ) BEYREDGLE
THs. G, bhbIEREA Y FX 5T VAN
VYERFRTAILICLY, REFZIY POV Z LN
HCO1H12RRL7-OTHET 5.

T Bl

BE 51 Bk
EFF F T 55

BRAERE - 28 % SEMEA V= TN, 345 Bk — .

FIRRE @ JEiE, MRREELR L.

FELTRE : fEE ;304K /H -304EM, Tra—N; E—
350ml/ A.

HIRE © 2010 E L ERE S SEESHICA T TOBERB
BWRTDLIIChol. WODOTFLNEFEAE, XF ¥,
Ty T THFATHoN., FEHBICEEEHITH Y, FFITHEN
FEAELD, BERIEITEIIHER LI L3k, HWEERIIR
Flll, HiR%EZLdRol. TRERHPFERAT O A PR
EEFENTHIAREEL TIEELZVDT, LURER
ZZ L

HiE: BT 173 cm, A& 68 kg, 7RIR.36.7°C, ILF 115/73 mmHg,
BRI 57 E /5 - 2, OF - PRSEES CHESCEERS
Poie. EREPSHEROFRNZEANASN. BIE
BROERIE 207z HEEEL L, WICHL 22 mE
FMEFTA SN o7z

WA R R, IE—% BHE FEEREEEL
CRP YT, Mmit, FIREREIIESR Ch o/, il X4,
LERIZEE 2L, HEHMRL, MRAIRZREECH -/

BB (Fig.1) " HCOI 2B WE LT, A ¥ FAFT ¥
(75mg/ B) #BIEL72E 25, 4 HRICEBIZMEELS. D
%3 7 AEIZERBEY 2P0 7295, 50 mg/ HAORE CTHEEH
BRL, T5mg BANOBME CHEBNHELE L. 1Y FA¥
YU 75 mg BRBTIES v B LEBINEGE L7 S HEE
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Fig. 1 Clinical course and treatment.
The headache completely disappeared within four days following indomethacin treatment (75 mg/day). His headache
recurred after reducing the dose of indomethacin. Thus, the diagnosis of hemicrania continua was established according
to the International Classification of Headache Disorders, 2nd Edition. Although the topiramate was effective, it lead to
its discontinuation because of paresthesia. After adding pregabalin (150 mg/day) to his treatment regimen, we could
reduce the dose of indomethacin from 75 mg/day to 25 mg/day, and the patient tolerated well. On the horizontal axis in

the figure, 0 indicates the onset of his headache.

N, ICHD-2 O lifdkie V45, HC OBk #esE L7z, ICHD-
BICBVTH HC OBWEEL LY. 4V FAxy T
DBEL VERVFBELAZOT, PES<—F(50mg/ H)
EHBLA-E A, BERIZERE LY, SEREOLD, ik
L. »boT, LAYy (150mg H) #HHLLZE
25, BfeREA LY, ERERFICIV ba—-LEhn
AV FRAI YR 25mg HETHETH I LNITEL 70
%, RI2ETDRY LY FRAIT Y (25mg H) LT LA
Yy (150mg/ H) OBHET, BEBIEESIIIY Pa—L &
h, BEELBFTHoT.

E B

HC i3 1984 4F, Sjaastad Ik o TENRA Y FR ¥ Y VIS
HERE LTEESN, KEMSL L TRESIN.. EERE
WEAEDOWETICE B 22V, 2004 £ ICHD-2 Tl [#F 0o
—REERE] o—WE LTHRAS R, 2013 FICHERIN
ICHD-3p Tid [ X% BEMEEER ] Ko Sz,
ZOIRBELE 2 % mA% .

HEEDOA Y FA 7Y U0 2 IS Ry,
DHRETIEA ¥ FX ¥ 2 Y OFEFERED Peres 5 ¥, Pareja
5 ¥ Cittadini 5 ¥ D#ETIEZNEN, 1367 my H (N = 34),
609mg/ H N=16), 176mg/ H N=32) Lt BHETH 5
BB T 5 2 LAYET, 82% D HC ik A ¥ F X
5L LTRERD VBRI THS Y. HCIZEMICD

BAYFAT VY ONRBENPLETH LD, ZORAER
EBEE0fRE L ARRICERNICHETS. 20710,
AV RAFZ T OBERRDY ) BEFWEDPLETH .
ROBR L BEEL LTI, vLaFy 79 Haxrs
¥ L EFw— b P O#iEHS <, Rossi b ¥ iZHC O
EOE 1 BIRIZA Y FAS VY (25~300mg/ H) TH B,
BERZ ETIREATE ZWIESD VI, E28REL T, L
IF 7 (200~400mg/ H) ZBIRL, RS/ ZVEEZEH
¥S<— 1 (100mg/ B), #/5R¥F > (600~3,600mg/ H),
A5 b=> (7~15mg H) %27 T\ 5. Porta-Etessam & ©
34 Y FAZ U CRWERBA LN/ HC BE S Hlict Lo
*¥7 (200~400mg/ H) 2 FEHL, € TESEREZS
NTw5%. Spears & MIZBMER D724 ¥ ¥ A5 Y Y HIRAET
X% WHC BEIBICH LT, FsrF > (600~3,600mg/ H)
BRELIZEZA, AFNIESERL, 3H11E50~80%, 141
1 10% DERERA A SNz 1 HIEDTh 7. FOft
DRFEL LT, KOFTTL, 7IMYTFYY, N3
I EOBMEFAPTRRAEING.

AEEA Y FAF Ty (T5mg B) CABEBOBETE%
Moz, BETEBFBRLL-OT, EHlols x5y
YERGOLEESTFREN, %, BIEASRET 2R
BB EHUT L, fhoBYREE A7, FE, B COX-2
MEEOEHBOFERT, LHEECHMEFIENT S &
PHREENTBY, ELaxd 7OEMREICISEIER%
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