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a b s t r a c t

Objective: The aim of this study was to assess the effects of folic acid alone and in combination with
pyridoxine on characteristics of migraine attacks in adult migraine patients with aura.
Methods: This double-blind, randomized placebo-controlled, clinical trial was conducted on 95
migraine patients with aura (age range 18–65 y) in Isfahan, Islamic Republic of Iran, in 2014. Pa-
tients were randomly allocated to receive folic acid (5 mg/d) plus pyridoxine (80 mg/d) or folic acid
alone (5 mg/d) or placebo (lactose) for 3 mo. Characteristics of migraine attacks including headache
severity, attacks frequency, duration, and headache diary results (HDRs) were obtained for each
patient at baseline and at the end of the study.
Results: Folic acid plus pyridoxine intake resulted in a significant decrease compared with placebo
in headache severity (�2.71 � 0.08 versus �2.19 � 0.05; P < 0.001), attack frequency (�3.35 � 0.09
versus �2.73 � 0.05; P < 0.001), duration (�7.25 � 0.17 versus �6.5 � 0.07; P < 0.001), and HDR
(�74.15 � 0.2 versus �72.73 � 0.1; P < 0.001). Additionally, the reduction in these characteristics of
migraine attacks in the folic acid plus pyridoxine group was significant compared with the group
given folic acid alone (P < 0.001). However, these beneficial effects of the combined supplement
became nonsignificant for attack duration compared with the folic acid–only and placebo groups
after controlling for confounders. Folic acid intake without pyridoxine did not lead to a significant
decrease in characteristics of migraine attacks compared with placebo group.
Conclusions: Supplementation of folic acid with pyridoxine could decrease the characteristics of
migraine attacks including headache severity, attack frequency, and HDR; however, further studies
are needed to shed light on the findings of the present study.

� 2017 Elsevier Inc. All rights reserved.

Introduction

Migraine is an intermittent neurovascular headache disorder
that usually is characterized by recurrent headache, nausea,
vomiting, sensitivity to light and sound, neck pain, muscle ten-
sion, photophobia, and phonophobia [1]. Migraine headaches are
typically one-sided and throbbing. They last between 4 and 72 h
[2]. This disorder is most prevalent in middle-aged individuals
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and women [3]. The prevalence of migraine in Iranian adults is
reported from 7.14% to 18.11% [4]. Based on International Head-
ache Society (IHS) criteria, there are two major classes of
migraine: migraine with aura (MA) and migraine without aura.
These two subtypes have, to some extent, the same symptoms;
however, 25% of patients with migraine perceive an aura, which
is a transient disturbance in visual, sensory, language, or motor
function and defined as a signal of headache occurrence [5].

Migraine headaches result in a substantial reduction in
quality of life and have heavy costs for migraine sufferers [6].
Various drugs used to reduce migraine symptoms and frequency
of migraine attacks often are expensive and have many side ef-
fects [7]. It has been shown that some nonpharmacologic ther-
apies such as relaxation training, butterbur, vitamin D, riboflavin,
magnesium, and coenzyme Q10 supplementation are effective
for improving migraine symptoms [8–11]. Recently, it was re-
ported that folic acid and pyridoxine supplementation can lessen
migraine symptoms by affecting homocysteine levels [12,13]. In
one study, folic acid and pyridoxine intake in combination with
cobalamin decreased the severity and frequency of migraine
attacks [12]; however, another study found that intake of these
vitamins reduced the migraine severity but had no effects on
frequency of attacks [13]. Earlier studies have mostly focused on
combination effects of folic acid and pyridoxine but single effects
of these vitamins have not been studied as frequently. Moreover,
prior studies mostly have been confined to Western nations and
data in this regard are scarce in Asian countries. Therefore, this
study aimed to assess the effects of folic acid alone and in
combination with pyridoxine on characteristics of migraine at-
tacks in Iranian migraine patients.

Material and methods

Study design

This was a parallel, double-blind, randomized placebo-controlled trial
with all those involveddinvestigator, patients, and the researcher who
delivered the drugdbeing blinded to the therapeutic option. The trial was
registered in the Iranian Registry of Clinical Trials.

The trial was approved by the Institutional Review Board and
Ethics Committee of Isfahan University of Medical Sciences (Isfahan, Iran).
This study followed declarations of Helsinki, and written consent was
obtained from all patients, and verbal explanation about the research and
assurance of confidentiality and anonymity was provided before the
enrollment.

Participants

This study was performed in Khorshid and Emam Mosa Sadr clinics of
Isfahan University of Medical Sciences, Isfahan, Islamic Republic of Iran, from
January 8 through April 16, 2014. The study included individuals who were
referred to recruitment centers who were between the ages of 18 and 65 y;
had history of migraine for ˃5 y; had a 1-y history of severe, recurrent, and
long-lasting migraine attacks (at least one attack per mo lasting 4 h); had a
current diagnosis of MA approved by an experienced neurologist according to
IHS (third revision) beta diagnostic criteria [5]; and were receiving routine
treatment of migraine. We selected patients with MA based on previous
studies [14,15] reporting that homocysteine levels are high in these patients.
Migraine attack was defined as one-sided headache with aura in each situa-
tion in a day. Individuals were excluded if they were taking vitamin supple-
ments or had clinical cardiovascular diseases, previous stroke, and chronic
renal failure, which may increase homocysteine levels.

Sample size was determined by formula suggested for randomized clinical
trials, with type I error of 5%, type II error of 20%, study power of 80%, and
serum level of homocysteine as a key variable. The number of needed samples
was calculated as 30 participants. To get a more confident result with a 20%
dropout rate, we considered 34 patients in each group.
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Fig. 1. Summary of patient follow-up.
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