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ABSTRACT

Background: Migraine is a common health problem in children and adolescents. This study compares the efficacy
and safety of propranolol and topiramate in preventing migraine among children and adolescents.

Methods: Seventy-six patients (10-18 years of age) with migraine without auras defined by the 2004 International
Headache society criteria were included in a prospective double blind clinical trial were allocated to receive
propranolol (0.5-2mg/kg per day) or topiramate (1-2mg/kg per day). The primary outcome measure was reduction in
50 % or more headache days in comparison to baseline headache frequency per month. Secondary outcome measures
were headache related disability, migraine intensity and duration. Efficacy measures were recorded at the baseline and
at 12 weeks of prophylactic treatment.

Results: In this study total of 76 patients with mean age of 12.43 years were evaluated, 40 in the propranolol group
and 36 in the topiramate group. At the 12-week, the percentage of patients who had a relative reduction of 50% or
more in the number of headache days were 67.5% patients in the propranolol group and 75.0% patients in the
topiramate group. The monthly migraine frequency, headache related disability, intensity and duration were
significantly decreased in both the propranolol and topiramate groups when compared to the baseline. No significant
difference was observed between these two groups in term of reduction of frequency, headache related disability,
severity and duration of attack. Fatigue, hypotension and exercise induced asthma were main side effects in
propranolol group and weight loss, fatigue and loss of appetite, paresthesias in topiramate group.

Conclusions: Propranolol and topiramate were found effective and safe for the prevention of paediatric migraines.
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INTRODUCTION

Headache is one of the common health problem in
children and adolescents affecting in their daily activities
and school performances as well as causes school
absenteeism.* The prevalence of migraine headaches
among children and adolescents aged between 5 to 15
years ranged from 2.7-10.6%.3

The prevalence increases with age and is reported to be
up to 28% in adolescents, aged 15 to 19 years.356

Management of migraine headaches in children and
adolescents consists of change in lifestyle, abortive
treatments, and preventive treatments.”®

Preventive management is recommended when the
frequency of migraine attacks is three of more per month
or the migraine attacks are significantly disabling as
assessed by a scoring system such as the paediatric
Migraine Disability Assessment Scale.’®!! Propranolol
have long been used for the prevention of migraine in
children and adolescents with variable effects.213
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Topiramate has been approved for use in migraine
prevention in adults in Europe by the FDA.*
Randomized, double-blind, placebo-controlled studies
showed the effectiveness of topiramate in significant
reduction of monthly migraine frequency in children and
adolescents.’®> Some studies have showed the
effectiveness of topiramate in reducing monthly migraine
frequency in children.’*° We conducted a randomized,
double-blind clinical trial to evaluate the efficacy and
safety of propranolol and topiramate as preventive
treatments for migraine headaches among children and
adolescents residing in rural area.

METHODS

A prospective randomized, double-blind clinical trial to
compare the efficacy of propranolol and topiramate as
prophylaxis for paediatric migraine was conducted in
tertiary care teaching hospital of Uttar Pradesh University
of Medical sciences (UPUMS) situated in the rural area.
The patients were enrolled from out-patient services of
the Neurology department. Seventy-six patients, 10-18
years of age with common migraine as defined by the
2004 international headache society criteria were enrolled
in our study from 2015 to 2016. The study was approved
by local ethical committee. A complete history of the
patients, migraine characteristics as well as a complete
general medical history was recorded along with a
general and neurological physical examinations were
performed.

Inclusion criteria

e Children and adolescents, aged 10-18 vyears,
diagnosed with migraines (without aura) according to
the International Headache Society criteria.?

e More than 4 migraine attacks per month.

Exclusion criteria

e Focal neurologic deficit

e Severe adverse effects related to the study treatment
drugs

e Known concomitant serious disease (Respiratory,
hepatic, renal, cardiovascular, or thyroid disease).

In the prospective baseline period of four weeks, the
previous medications either for preventive or acute
treatment, were halted. The frequency, intensity, duration
and headache related disability of the migraine patients
was recorded. Each patient was given a diary to record
the frequency and intensity and duration of each
migraine.

Patients who completed the prospective baseline phase of
the study were randomized into two treatment groups.
One group of participants received propranolol as the
preventive treatment for migraines (the propranolol
group); and the other group of participants received
topiramate as the preventive treatment for migraine is

(the topiramate group). Propranolol and topiramate
tablets were provided in similar packages

The propranolol was administrated with a dose of 0.5-
2mg/ kg per day and topiramate was administrated with a
dose of 1-2mg/kg body weight per day for the 12 weeks.
Adjustment of the dose of propranolol and topiramate in
presence of intolerability or occurrence of serious side
effects related to the treatment drugs was considered.
Patients were permitted to take analgesics for abortive
treatment of acute migraine attacks throughout the study.

Patient information about the characteristics of migraine
attacks (including the frequency, intensity and duration of
attacks) during the double-blind phase was recorded
using diaries. Each patient was provided with a diary for
12 weeks, in which all migraine attack characteristics
consist of the duration in hours and the intensity of
attacks were recorded. The Pediatric Migraine disability
assessment scale (PedMIDAS) which assess the effect of
migraine on school, home, play and social activities was
used to determine headache related disability at baseline
and end of trial.

Follow up visits were scheduled at 4, 8 and 12 weeks
during the double-blind phase of the study. At each visit,
the diaries were checked and information collected.
Patients were evaluated using detailed questionnaires to
investigate the occurrence of the side effects.

Efficacy measures

To measure the efficacy of sodium valproate and
topiramate treatments, the frequency, intensity of
migraine attacks, headache related disability and 50%
responder rate to the treatments were evaluated. All
required data for calculating the intended measures were
based on information obtained from the diaries.

Frequency of migraine attacks was defined as the mean
number of migraine attacks that fulfilled the IHS criteria
for migraine without aura each 4-week period. The
intensity of attacks was Graded on a 0-3 scale 0= Normal,
1= Mild, 2- Moderate, 3= severe.?* Migraine intensity
was defined as the mean intensity of migraine attacks per
each 4-week period. Headache related disability was
assessed by PedMEDAS score of 11-139 (range 0-240)
with score of 0-10 indicate No disability, 11-30 Mild
disability, 31-50 Moderate disability and >50 Severe
disability.°

A 50% responder rate was defined as the percentage of
patients who had a migraine frequency that was reduced
greater or equal to 50%.

Safety measures
At each visit of the double-blind phase, safety of the

treatment drugs was assessed by asking the patients’
history of side effects occurrence during the last 4 weeks
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with a detailed questionnaire. The relation of the side
effects to the treatment drugs was also assessed at each
visit by interviewing the patients. Special attention was
paid to the occurrence of sleepiness, decreased appetite,
weight loss, exercise induced asthma, hypotension and
vomiting.

Statistical analysis

The evaluation of the efficacy and safety of the
treatments was based on information obtained from the
diaries, patient history. Descriptive statistics were
calculated for the treatment group and for the total
population separately. The comparison between the
baseline values and 12 weeks of treatment during the
double-blind phase values was performed using paired t
test. In order to analyze the treatment comparability, a

student’s t test for independent samples. Results are
expressed as a meantSD and p<0.05 was considered
statistically significant. Data were analyzed using SPSS
software version 24.

RESULTS

In our study, a total of 84 participants fulfilled the
inclusion criteria during the study period. Eight patients
were excluded, 2 dues to lack of consent and 6 lost the
follow up. Seventy-six-patients (43 male and 33 female)
enrolled in the study, with a mean age of 12.43 years.

At the baseline, the mean (SD) of monthly migraine
frequency was 7.01 + 1.48), monthly migraine intensity
was 2.34 £ 0.77 and mean PedMIDAS score was 47.80
12.82).

Table 1: Characteristics of the patients at baseline.

Characteristics All patients Propranolol group Topiramate
Age years (Mean) 12.43 12.53 12.33

Sex

Female 28 13 21

Male 48 27 15
Headache related disability (PedMIDAS Score)  45.48+12.99 46.35+12.24 45.97+14.58
Frequency of headache (per month) 7.01+£1.48 6.87+1.6 7.16+£1.38
Intensity of headache (per month) 2.34+0.77 2.37£0.74 2.30£0.82
Headache duration (Hours per attack) 6.63+£2.35 6.67+2.98 6.58+1.38

Table 2: Efficacy results after 3 months of preventive therapy.

Topiramate

Propranolol group

Parameters
Primary outcome

>50% relative reduction in headache frequency- no. (%) 30 (75%) 30 (71.42%)
Secondary outcomes

Headache frequency

At baseline 6.87+1.646. 7.16+1.38
At week 12 2.52+1.34 2.39+1.91
t Value 13.97 13.39

p value for patient’s comparison with baseline 0.00001 0.00001
PedMIDAS score *+

At baseline 46.35+12.24 45.97+14.58
At week 12 22.07+5.51 21.61+7.94
t value 12.32 9.72

p value for patient’s comparison with baseline 0.00001 0.00001
Headache intensity

At baseline 2.37£0.74 2.30+0.82
At week 12 1.12+0.68 1.00+.80

t value 11.18 7.18

p value for patient’s comparison with baseline 0.00001 0.00001
Headache duration (Hours)

At baseline 6.67+2.98 6.58+1.38
At week 12 4.45+2.40 3.94+3.06
t value 3.78 4.74

p value for patient’s comparison with baseline 0.001 0.0001
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Patients were randomly allocated into two treatment
groups (propranolol n=40 and topiramate n=36. There
were no statistically significant differences between the
treatment groups regarding the participant age, the
baseline means of monthly migraine frequency, migraine
related disability (PedMIDAS), migraine intensity and
duration of headache. (Table 1) represents demographic
profile and baseline characteristics of the patients.

At the 12 weeks, the percentage of patients who had a
relative reduction of 50% or more in the number of
headache days was 67.5% patients in the propranolol
group and 75.0% patients in the topiramate group.

In the secondary outcome the reduction in the mean of
monthly migraine frequency intensity, headache
disability score and headache duration was also
significant for both groups Propranolol and topiramate
when compared with baseline values (Table 2).

The reduction of monthly migraine frequency, intensity
and disability showed no statistically significant
differences for the propranolol group and the topiramate
group when compared with each other.

Safety measures

Treatment related adverse effects were reported in 5
patients of the propranolol group, which was fatigue in 2,
exercise induced asthma in 2 and hypotension in 1. In the
topiramate group, 4 subjects experienced mild treatment
related adverse effects that included mild appetite loss in
2, weight loss in 1 and paresthesias in 1. No serious side
effects were reported in both treatment groups.

DISCUSSION

In this study, we evaluated the frequency, intensity,
duration and headache related disability of monthly
migraine attacks in children and adolescents aged 10-18
years at baseline and after 12 weeks treatment period.
The results of the patients receiving propranolol or
topiramate treatment were compared at baseline and after
12 weeks of treatment. The frequency of probable
adverse effects related to the propranolol and the
topiramate treatment and the safety of the treatments
were evaluated.

In this study both propranolol and topiramate treatments
resulted in significant reductions in the frequency and
intensity of monthly migraine attacks, and headache
related disability from the baseline through 12-week of
treatment. The percentage of patients who had a relative
reduction of 50% or more in the number of headache was
67.5% in the propranolol group and 75.0% in the
topiramate group in comparison of baseline period with
12 weeks of treatment. Propranolol was effective in
producing more than 50% reduction in migraine attacks
in 60-80 % of patients in other studies which was
comparable with our study.?>?” A reduction of 50%

frequency to the topiramate treatment varies in different
studies, from 43.1-95.2% which was comparable with our
study.1>161820 |n our study the intensity of headache,
headache related disability (PedMIDAS), duration of
headache attacks also improved in both propranolol and
topiramate groups when compared with baseline which
was in agreement with other studies.??-%

Both treatments were well tolerated and no life-
threatening side effects were reported. The frequency of
side effects related in our study were 13.4%, in
propranolol group and 15% in topiramate group which
were mild and were similar to other studies.

The side effects related to topiramate administration
varied considerably among studies from 14-18%. The
most frequent reported side effects were weight loss,
anorexia, abdominal pain, sedation, paresthesias, and
difficulties in concentration.'5-%9

No dropouts occurred in our study due to adverse effects.
To the best of our knowledge, the current study is the first
study that compares the effectiveness of propranolol and
topiramate treatment as a prophylaxis of migraine
headaches among children and adolescents residing in
rural areas. A limitation of our study was that it had no
placebo group.

CONCLUSION

Propranolol and topiramate were effective in prevention
of migraine headaches in children and adolescents. Both
drugs were well tolerated and safe.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Lewis D. Pediatric migraine. Neurol Clin.
2009;27:481-501.

2. Lewis DW, Yonker M, Winner P, Sowell M. The
treatment of pediatric migraine. Pediatric Annals.
2005;34:448-60.

3. Abu-Arefeh I, Russdell G. Prevalence of headache
and  migraine in  schoolchildren. BMJ.
1994;309:765-69.

4. Linet MS, Stewart WF, Celentano DD, Ziegler D,
Sprecher M. An Epidemiologic Study of Headache
among Adolescents and Young Adults. JAMA: The
Journal of the American Medical Association.
1989;261:2211-16.

5. Stewart WF, Linet MS, Celentano DD, Van Natta
M, Ziegler D. Age- and sex-specific incidence rates
of migraine with and without visusl aura. Am J
Epidemiol. 1991;134:1111-20.

6. Split W, Neuman W. Epidemiology of Migraine
among Students from Randomly Selected

International Journal of Research in Medical Sciences | October 2017 | Vol 5 | Issue 10  Page 4310



10.

11.

12.

13.

14.

15.

16.

17.

18.

Yadav R et al. Int J Res Med Sci. 2017 Oct;5(10):4307-4311

Secondary Schools in Lodz. Headache: J Head and
Face Pain. 1999;39:494-501.

Hershey AD, Kabbouche MA, Powers SW.
Treatment of Pediatric and adolescent migraine.
Pediatr Ann. 2010;39:416-23.

Raieli V, Compagno A, Pandolfi E. Headache: what
do children and mothers expect from pediatricians?
Headache. 2010;50(2):290-300.

Brna PM, Dooley JM. Heradaches in the pediatric
population. Semin Pediatr Neurol 2006;13(4):222-
30.

Hershey AD, Powers SW, Vockell AL, Lecates S,
Kabbouche MA, MaynadMK, Ped MIDAS:
development of a questionnaire to assess disability
of migraines in children. Neurology. 2001;57:2034-
39.

Levis D, Ashwal S, Hershey A, Hirtz D, Yonker M,
Silberstein S. Practice Parameter: Pharmacologycal
treatment of migraine headache in children and
adolescents. Neurol. 2004;63:2215-24.

Ludvigsson J. Propranolol used in prophlaxis of
migraine in  children. Acta  Neurologyca.
1974;50:109-15.

Forsythe WI, Gllies D, Sills MA, Propanolol
(‘Inderal’) in the treatment of childhood migraine.
Dev Med Child Neurol. 1984;26:737-41.

Brandes JL, Saper JR, Diamond M. Topiramate for
migraine Prevention. JAMA. The Journal of
American Medical Asscioiation. 2004;291:965-73.
Lakshmi CVS, Singhi P, Malhi P, Ray M.
Topiramate in the Prophylaxis of Pediatric
Migraine: A Double-Blind Placebo-Controlled
Trial. Journal of Child Neurology. 2007;22:829-35.
Winneer P, Pearlman EM, Linder SL. Topiramate

for Migraine Prevention in  Children: A
Randomized, Double-Blind, Placebo-Controlled
Trial. Headache: J Head and Face Pain.

2005;45:1304-12.

Campistol J, Campos J, Casas C, Herranz JL.
Topiramate in the prophylactic treatment of
migraine in children. J Child Neurol. 2005;20:251-
3.

Hershey AD, Powers SW, Vockell A-LB, LeCates
S. Kabbouche M. Effectiveness of Topiramate in the
Prevention of Childhood Headaches. Headache: The
Journal of Head and Face Pain. 2002;42:810-18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Unalp A, Uran N, Ozturk A. Comparison of the
effectiveness of topiramate and sodium valproate in
pediatric migraine. J Child Neurol. 2008;23:1377-
81.

Headache Clasification Committee of the
International Headache Society. The International
Classification of Headache Disorders. 2nd edn.
Cephalalgia. 2004;24(Suppl. 1):1-160.

Misra UK, Jose M. Kalita J. Rofecoxib versus
ibuprofen for acute treatment of migraine: a
randomized placebo controlled trial. Postgrad Med
J. 2004;80:720-23.

Tonekaboni SH, Ghazavi A, Fayyazi A, Kajeh A,
Taghdiri MM, AbdollahGorgi F, et al. Prophylaxis
of Childhood Migraine: Topiramate Versus
Propranolol. Iran J Child Neurol. 2013; 7(1):9-14.
Fallah R, AkhavanKarbasi S, Shajari A, Fromandi
M. The Efficacy and Safety of Topiramate for
Prophysaxis of Migraine in Children. Iran J Child
Neurol. 2013;7(4):7-11.

Fallah R, Devanizadeh MS, Karimi M, Mirouliaei
M, Shamszadeh A. Topiramate and propranolol for
prophylaxis of migraine. Indian J Pediatr.
2013;80(11):920-24.

Holroyd KA, Pen Zien DB, Cordingley GE.
Propranolol in the management of recurrent
migraine a meta-analytic review. Headache.
1991;31:333-40.

Kozubski W, Prusinsk A. Sodium Valproate Versus
propranolol in the prophylactic treatment
ofmigraine. Neurol Neurochir Pol. 1995;29(6):937-
47,

Kaniecki RG. A comparison of divalproex with
propranolol and placebo for the prophylaxis of
migraine without aura. Arch Neurol.
1997;54(9):1141-45.

Cite this article as: Yadav R, Shukla SK.
Propranolol versus topiramate in prophylaxis of
migraines among children and adolescents: a
randomized, double-blind clinical trial. Int J Res Med
Sci 2017;5:4307-11.

International Journal of Research in Medical Sciences | October 2017 | Vol 5 | Issue 10  Page 4311



