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The Effect of Coenzyme Q10 as a Prophylactic Treatment in Episodic Migraine

Epizodik Migrende Koenzim Q10'un Profilaktik Tedavi Olarak Etkisi
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ABSTRACT

Aim: Migraine is a neurological disorder characterized by recurring and often severe
headaches. The aim of this study was to evaluate the effectiveness of coenzyme Q10 (CoQ10)
in episodic migraine prophylaxis.

Material and Methods: In a prospective follow-up study, 80 patients with episodic migraine
were enrolled according to the International Classification of Headache Disorders 3 edition
and divided into two groups. One group consisted of 40 patients who received CoQ10 oral 200
mg twice daily as monotherapy for three months, while the other group consisted of 40 patients
who received CoQ10 as an adjunct therapy in combination with other prophylactic
antimigraine drugs. The Migraine Disability Assessment (MIDAS) questionnaire was
administered to both groups before and after three months of therapy. Throughout the three-
month therapy period, patients recorded daily symptoms, allowing for observation of changes
in symptom severity, number, and duration of attacks from baseline.

Results: Both groups that received CoQ10 supplementation exhibited positive responses. The
group receiving adjunct therapy showed a statistically more significant reduction in the
MIDAS (p<0.001), duration (p<0.001), and frequency (p<0.001) of attacks compared to the
monotherapy group. Vomiting (p<0.001) in the adjunct therapy group completely disappeared
and sound sensitivity (p=0.002) showed a dramatic response to treatment.

Conclusion: CoQ10 appears to have more beneficial effects as an adjunct than monotherapy
in reducing the duration, frequency, and presenting symptoms such as nausea, vomiting, and
light sensitivity, in addition to sound sensitivity that responded only to adjunct therapy than
monotherapy among Iraqgi patients with episodic migraine.
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0z

Amag: Migren, tekrarlayan ve siklikla siddetli bas agrilariyla karakterize bir norolojik
hastaliktir. Bu ¢alismanin amaci, epizodik migren profilaksisinde koenzim Q10'un (CoQ10)
etkinligini degerlendirmektir.

Gere¢ ve Yontemler: Prospektif bir takip calismasinda, epizodik migreni olan 80 hasta
Basagris1 Bozukluklarinin Uluslararas: Siniflamasi 3. basimina gore ¢alismaya dahil edildi ve
iki gruba ayrildi. Bir grup, ii¢ ay boyunca monoterapi olarak giinde iki kez oral 200 mg CoQ10
alan 40 hastadan olusurken, diger grup ise diger profilaktik antimigren ilaglarla birlikte
yardimci tedavi olarak CoQ10 alan 40 hastadan olusuyordu. Her iki gruba da tedaviden 6nce
ve li¢ aylik tedaviden sonra Migren Dizabilite Degerlendirme (Migraine Disability
Assessment, MIDAS) anketi uygulandi. Ug aylik tedavi periyodu boyunca, hastalarin giinliik
semptomlar1 kaydetmesiyle, baslangigtan itibaren semptom siddeti, atak sayisi ve siiresindeki
degisikliklerin gozlemlenmesine olanak saglandi.

Bulgular: CoQ10 takviyesi alan her iki grup da olumlu yanitlar gosterdi. Ek tedavi alan grup,
monoterapi grubuna gore MIDASta (p<0,001), atak siiresi (p<0,001) ve sikliginda (p<0,001)
istatistiksel olarak daha belirgin bir azalma gosterdi. Ek tedavi grubunda kusma (p<0,001)
tamamen kayboldu ve ses duyarliligi (p=0,002) tedaviye dramatik bir yanit gosterdi.

Sonu¢: CoQ10 Irakli epizodik migren hastalarinda monoterapiye gore sadece yardimci
tedaviye yanit veren ses duyarliligina ek olarak siireyi, siklig1 ve bulanti, kusma ve 1518a
duyarlilik gibi semptomlarin ortaya ¢ikisini azaltmada yardimer olarak monoterapiden daha
yararli etkilere sahip gibi goriinmektedir.

Anahtar kelimeler: Migren bozukluklari; koenzim Q10; profilaksi.
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INTRODUCTION

Migraine is a chronic disorder characterized by recurrent
and often severe headaches, commonly accompanied by
symptoms such as nausea, vomiting, and sensitivity to
light and sound (1). Migraine stands as a prevalent
neurological condition on a global scale, impacting a
staggering number of individuals surpassing 1 billion. Its
prevalence is estimated at around 10%, with 6% affecting
males and 14% impacting females. However, the
occurrence of migraines varies across different regions,
with higher rates observed in Europe at 15% and North
America at 13%, while relatively lower rates are found in
Asia at 9% and Africa at 5% (2). The primary goal of
migraine treatment is to reduce the frequency and intensity
of migraine attacks, and while there are several
medications available, only a few of them act as
preventive measures. There is substantial evidence that
supports the positive impacts of Coenzyme Q10 (CoQ10)
and L-carnitine supplements in reducing lactate levels in
the bloodstream and alleviating symptoms associated with
migraines (3).

Moreover, it has been hypothesized that inhibiting cortical
spreading and the subsequent accumulation of MMP-9, a
protein involved in the breakdown of the blood-brain
barrier, could contribute to nerve inflammation and the
worsening of migraines (4). The disruptions in the brain's
energy demand and/or production observed in migraines
are likely significant enough to induce oxidative stress (5).
While limited clinical trials have been conducted, some
have shown the potential of CoQ10 as a prophylactic
treatment for migraines (6,7). Micronutrients like
magnesium, vitamin B2, and CoQ10 have received
significant attention for their potential in managing
migraines (8). However, studies specifically investigating
the effectiveness of CoQ10 as monotherapy versus
adjunct therapy with other drugs are lacking.

Therefore, the aim of this study was to investigate the
effectiveness of CoQ10 in migraine prophylaxis and its
impact on reducing the frequency and severity of migraine
attacks.

MATERIAL AND METHODS

A prospective follow-up study, from January 2021 to
January 2022, was conducted in the outpatient neurology
clinic of the Azadi Teaching Hospital in Kirkuk. Informed
oral consent was obtained from all patients. The study
focused on 80 patients diagnosed with episodic migraine,
who were divided into two groups. One group comprised
40 patients who received CoQ10 oral 200 mg twice daily
as monotherapy for three months. The other group
consisted of 40 patients who received the same dose as
adjunct therapy alongside other prophylactic antimigraine
drugs.

The dose adjustment plan for CoQ10 supplementation was
based on a review article (9) that synthesized findings from
six relevant studies investigating the use of CoQ10 in
various doses ranging from 30 mg to 800 mg daily. The
review article provided a comprehensive analysis of the
dose-response relationship and efficacy of CoQ10
supplementation in similar populations.

Considering the range of doses examined in the reviewed
studies, we selected a daily dose of 400 mg of CoQ10 as
the appropriate dosage for our study. This dose was
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determined based on the reported efficacy and safety
profile in previous literature, aiming to provide a sufficient
therapeutic effect while minimizing the potential for
adverse effects.

The diagnosis and classification of migraine patients in the
study were based on the International Classification of
Headache Disorders 3" edition (ICHD-3). Prior to and
following the three-month therapy period, the Migraine
Disability Assessment (MIDAS) questionnaire was
conducted in both groups. Over the course of the three
months, daily monitoring and recording of changes in
mean duration, number of migraine attacks per day,
severity, and accompanying symptoms such as nausea,
vomiting, vertigo, and light and sound sensitivity took
place. The study excluded participants who met any of the
following criteria: pregnancy, breastfeeding, other types of
headaches apart from episodic migraine, smoking, history
of brain injury in the last two years, history of allergies,
stroke, inflammation, autoimmune diseases, other chronic
diseases such as cardiovascular diseases, diabetes,
rheumatoid arthritis, digestive disorders, or neurological
diseases, history of antioxidant supplements in the last
three months, history of contraceptives, non-steroidal
inflammatory drugs, corticosteroids, history of alcohol
consumption, change in the dose or type of regular drugs,
or evidence of incompatibility with supplement intake.
This study was approved by the clinical research ethics
committee of the University of Kirkuk - College of
Medicine (date: 15.11.2022, number: 19).

Statistical Analysis

Data entry and analysis were performed using IBM SPSS
Statistics v.26 (Statistical Package for Social Sciences,
IBM Inc., Chicago, USA) software. Descriptive statistics
included frequency and percentage for categorical data,
while mean and standard deviation were calculated for
continuous data. Normality assumptions were assessed
using the Kolmogorov-Smirnov test, and skewness values.
Categorical variables were compared using the Chi-square
test, or Fisher’s exact test for small frequency cells. For
quantitative  parameters, independent t-tests were
employed to compare the means, and Mann-Whitney U
tests were used to compare the number and duration of
migraine attacks between both studied groups. Statistical
significance was set at a p-value of less than 0.05.

RESULTS

The analysis involved 80 patients, with an average age of
30.49+£8.06 (range, 15-45) years. The majority of the
patients were female (n=57, 71.3%). There were no
statistically significant differences in sex (p=0.083) and
age (p=0.134) between the two groups.

There was a statistically significant difference (p<0.001)
in the MIDAS questionnaire score prior to treatment
between the adjunct therapy and monotherapy groups,
with the adjunct therapy group showing a higher severity.
However, the adjunct therapy group exhibited a greater
decrease, from 3.63+0.49 to 1.05+0.22, in the MIDAS
score compared to the monotherapy group which dropped
from 3.00+0.78 to 2.75+0.84. Moreover, there was a
statistically significant difference (p=0.003) in the number
of migraine attacks before treatment between the adjunct
therapy and monotherapy groups, with the adjunct therapy
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group experiencing more frequent attacks. This difference
became even more significant (p<0.001) after treatment
initiation in the adjunct therapy group (median number of
attacks dropped from 9 to 0) compared to the monotherapy
group (dropped from 7 to 3). Additionally, there was a
statistically significant difference (p<0.001) in the
reduction of migraine attack duration per hour between the
adjunct therapy and monotherapy groups when comparing
before treatment initiation (Table 1).

Coenzyme Q10 in Migraine Prophylaxis

There were no significant changes in presenting symptoms
related to the aura, vertigo, nausea, and light sensitivity
before and after therapy in both groups, except for
vomiting (p<0.001), which was significantly more
prevalent in the adjunct therapy group before starting
therapy but completely disappeared after therapy.
Moreover, sound sensitivity (p=0.002) showed a dramatic
response to treatment in the adjunct therapy group
compared to the monotherapy group (Table 2).

Table 1. Comparison of demographics, MIDAS, number of attacks, and duration of attacks between groups

Adjunct Therapy (n=40) Monotherapy (n=40) p
Sex, n (%)

Female 32 (80) 25 (62.5) 0083
Male 8 (20) 15 (37.5) '
Age (years), mean+SD 29.12+8.18 31.85+7.81 0.134

MIDAS, mean+SD
Before Treatment 3.63+0.49 3.00+0.78 <0.001
After Treatment 1.05+0.22 2.75+0.84 <0.001
Number of attacks, median (min-max)
Before Treatment 9 (5-24) 7 (3-10) 0.003
After Treatment 0(0-1) 3 (1-5) <0.001
Attack duration (hour), median (min-max)
Before Treatment 21 (10-72) 24 (8-72) 0.400
After Treatment 1 (0-6) 5 (1-24) <0.001

MIDAS: migraine disability assessment, SD: standard deviation, min: minimum, max: maximum

Table 2. Comparison of migraine symptoms before and
after CoQ10 treatment between groups
Adjunct Therapy Monotherapy

(n=40) (n=40)

Aura, n (%)

Before Treatment 4 (10.0) 5(12.5) >0.999

After Treatment 3(7.5) 5 (12.5) 0.712
Nausea, n (%)

Before Treatment 40 (100) 38 (95.0) 0.493

After Treatment 2 (5.0) 0(0.0) 0.493
Vomiting, n (%)

Before Treatment 40 (100) 14 (35.0) <0.001

After Treatment 0(0.0) 0(0.0) N/A
Light sensitivity, n (%)

Before Treatment 33(82.5) 30 (75) 0.412

After Treatment 0(0.0) 1(2.5) >0.999
Sound sensitivity, n (%)

Before Treatment 24 (60.0) 23(57.5)  0.820

After Treatment 0(0.0) 9 (22.5) 0.002
Vertigo, n (%)

Before Treatment 24 (60.0) 22 (55.0) 0.651

After Treatment 0(0.0) 3(7.5) 0.240

CoQ10: coenzyme Q10, N/A: not applicable

DISCUSSION

This study aimed to assess the effectiveness of CoQ10 as
a prophylactic treatment for episodic migraines among
Iragi patients and compare its use as monotherapy versus
adjunct therapy with other prophylactic antimigraine
drugs. Migraine imposes a significant burden on patients'
lives, particularly during moderate to severe attacks (10).
Numerous medications have been approved for both the
acute and preventive treatment of migraines (11).
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To provide a brief summary of the study and discuss the
relevant literature, it is important to note that the mean age
of the patients included in this study was 30 years. This
finding aligns with a previous study conducted in Iraqg
which also reported a mean age of 35 years for migraine
patients (12). However, a recent study from Italy showed
a higher mean age of 49 years among migraine patients
(13). It should be noted that the Italian study focused on
patients with established chronic migraine, which may
account for the higher mean age in their sample.
Additionally, the higher prevalence of aggravating factors,
such as stress, in Irag could contribute to the younger age
of migraine patients in our study.

Regarding gender distribution, the majority (71.3%) of
patients in our study were female, consistent with other
Iragi studies reporting that 60-70% of migraine sufferers
are female (14,15). This observation aligns with the
general understanding that females tend to express
migraine symptoms more frequently than males (16,17).
Migraine without aura was the most common type of
migraine in our study, with over 88% of participants not
experiencing aura. This finding is in line with previous
studies that have shown migraine without aura to be the
most prevalent type (15,18).

In terms of the treatment approach, all patients in our study
were prescribed CoQ10 as a prophylactic treatment for
their migraines. We observed notable reductions in the
MIDAS score, number of migraine attacks, and duration
of headache attacks after treatment. The MIDAS score
demonstrated a significant decrease after treatment,
indicating an improvement in migraine-related disability.
Similarly, the number of migraine attacks experienced by
patients showed a significant reduction after treatment.
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Additionally, the duration of migraine attacks was notably
decreased. These findings align with previous studies,
particularly clinical trials, which have reported significant
reductions in MIDAS, number, and duration of migraine
attacks following CoQ10 treatment (3,19,20).

Some studies have also shown a decrease in serum lactate
levels among patients receiving CoQ10 as a prophylactic
treatment for migraines (3,19). However, a meta-analysis
study highlighted that while CoQ10 may reduce the
frequency of migraine attacks, it does not appear to reduce
their severity or duration (21). It is important to note that
meta-analyses may have high heterogeneity, and their
results should be interpreted with caution.

One of the diagnostic criteria for migraine listed by the
ICHD-3 is the presence of phonophobia and photophobia
during attacks. Phonophabia, or sensitivity to sound, is
commonly seen during acute attacks (22,23). In our study,
59% of the patients were associated with phonophobia.
However, it is important to note that we considered these
symptoms during both attack and inter-attack periods,
whereas previous studies focused only on symptoms
during attacks. Interestingly, we found that sound
sensitivity did not respond well to CoQ10 as monotherapy
compared to adjunct therapy with other prophylactic
antimigraine drugs.

Coenzyme Q10 supplementation has shown promising
effects when used in combination with other supplements,
as demonstrated in two separate studies (8,24). In their
research, a fixed combination of Andrographis paniculata,
feverfew, vitamin B2, magnesium, and CoQ10
supplementation was utilized for episodic migraine
prophylaxis. The results indicated a significant
improvement in migraine attacks, duration, and symptoms
in both study groups. Notably, the adjunct treatment group
exhibited a significantly lower MIDAS score, number of
migraine attacks, and duration of migraine attacks
compared to the monotherapy group. This suggests that
adjunct therapy may yield better outcomes than
monotherapy.

These findings align with the growing understanding of the
metabolic mechanisms involved in migraine pathogenesis.
It has been proposed that migraines may be triggered by a
deficiency of cerebral energy or the accumulation of
oxidative stress beyond the control of antioxidants (25).
CoQ10, as an antioxidant, may help mitigate these
mechanisms and provide therapeutic benefits in migraine
management.

Furthermore, a recent study conducted in Iran focused on
the efficacy of CoQ10 as a prophylactic treatment for
migraine headaches in children (26). The study concluded
that CoQ10 holds great value as a treatment option for
children with migraines, particularly due to its relatively
fewer side effects, especially during long-term use. This
suggests that CoQ10 supplementation may be a viable and
well-tolerated treatment approach for pediatric migraine
patients.

Overall, these findings highlight the potential benefits of
CoQ10 supplementation, as a prophylactic treatment in
improving migraine outcomes and reducing the burden of
migraines in both adults and children. Further research and
clinical trials are warranted to better understand the precise
mechanisms of action and optimize the use of CoQ10 in
migraine management.
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One limitation of our study is that the number of patients
included was not sufficiently high, which can be attributed
to the fact that it was self-funded. As a result, we had to
carefully consider practical factors when determining the
sample size. Although a larger sample size would have
been preferable to improve statistical power and precision,
limitations such as limited resources forced us to adopt a
balanced approach that prioritized feasibility while still
allowing us to draw meaningful conclusions.

CONCLUSION

Coenzyme Q10 has shown greater efficacy as an adjunct
therapy compared to monotherapy in reducing the
duration, frequency, and presenting symptoms of episodic
migraines among lIragi patients. The addition of CoQ10 to
the treatment regimen resulted in  significant
improvements in symptoms such as nausea, vomiting,
light sensitivity, and sound sensitivity, with the latter
specifically responding only to adjunct therapy rather than
monotherapy.
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