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Background: OnabotulinumtoxinA (BoNT-A) is approved as a prophylactic
treatment of chronic migraine (CM) only. We aimed to assess the efficacy and
safety of BONT-A in the treatment of episodic migraine (EM).

Methods: This is a prospective study included migraine patients, aged 18-
65 years, and completed 1 year treatment with BoNT-A. Patients received 4
courses of BONT-A treatment. Patient's headache was assessed by headache
diary at baseline, and before every injection. Migraine Specific Quality of Life
Questionnaire (MSQ) and work productivity were collected at baseline and in
their last visit. Adverse events (AEs) were reported.

Results: The study recruited 210 patients. Between baseline and the final visit,
there were a significant reduction in migraine days, analgesic consumption
days, and headache severity (9.54 + 1.70 versus 4.58 + 2.77, p < 0.001),
(847 + 149 versus 298 + 0.21, p < 0.001), (8.37 + 0.72 versus 2.54 + 0.18,
p < 0.001), respectively. BONT-A treatment reduced the mean number of
missed hours from work and daily activities over a 7-day period (4.63 + 2.39
versus 6.26 + 2.04, p < 0.001); (2.24 + 3.30 versus 3.94 + 3. 45; p < 0.001).
Treatment with BONT-A significantly improved the MSQ scores at last visit versus
baseline visit, MSQ Role Function-Restrictive (51.55 + 29.12 vs. 26.89 + 1742;
p < 0.001), MSQ Role Function-Preventive (56.07 + 24.73 vs. 30.64 + 15.25;
p < 0.001), and for MSQ Emotional Function (76.47 + 115.29 vs. 35.12 + 20.83;
p < 0.001). Fifty-four patients (14.4%) experienced mild and short-lasting AEs.

Conclusion: BONT-A is an effective and well tolerated therapy in the prophylaxis
of EM. It improved MSQ and WPAI.

KEYWORDS

episodic migraine, botulinum toxin-A, migraine-specific quality of life, productivity
and activity impairment, headache

1 Background

Headache is one of the most common reasons that push the patient to visit the primary care
(1). It is the second leading cause of years living with disability (2). Migraine is the second most
common primary headache disorder and accounts for most of the headache related disability and
clinic visits (3). Migraine prevalence is around 10% worldwide and it imposes a huge burden on
society (2, 3). International Classification of Headache Disorders, third edition (ICHD-3) has
clearly defined diagnostic criteria of migraine (4). According to ICHD-3 criteria, patients with
migraine can be further diagnosed with chronic migraine (CM) when having 15 or more headache
days per month with at least 8 days meeting ICHD-3 criteria for migraine with or without aura
(4). Although there are not any specific diagnostic criteria for episodic migraine (EM) in ICHD-3,
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the term refers to those individuals with fewer than 15 headache days per
month, in contrast to chronic headache (CH) (4). EM was reported to
be 23% and chronic headache 5.4% among Kuwaiti population (5).

Preventive treatment benefits many people with migraine, in
terms of not only reduction in frequency of migraine attacks, and use
of analgesic medications (6) but also improvement of quality of life (7).

Migraine prevalence is highest during the most productive years
of life, leading to restricted activity and decreased productivity (6).
EM had a significant negative impact on activity of daily living,
schooling/employment, and social occasions among migraine patients
(5, 8). Disability associated with EM is like that seen in CM (9).

Migraine-Specific Quality of Life (MSQ) scores shown to
be significantly lower among patients with migraine headache days
per month > 4 (8, 10). Workdays loss may have a significant negative
impact on the overall career of subjects with migraine (6).

Food and Drug Administration (FDA) approved the preparation
of OnabotulinumtoxinA (BoNT-A) as preventive therapy of chronic
migraine based on two large clinical trials (11, 12). Analysis of
previously available data for the use of BONT-A in patients with EM
failed to provide adequate evidence for its use in subjects with episodic
migraine (13).

The aim of our study was to evaluate the efficacy, tolerability, and
impact on disease burden of the use of BONT-A in the prevention of
episodic migraine.

2 Methods
2.1 Study design and sitting

This prospective study was conducted. It was run in a specialized
headache clinic in Ibn Sina hospital which is a tertiary hospital in
Kuwait. Self-assessment questionnaires were used to assess the
treatment outcome. The enrollment period was January 2021 to
December 2021 followed with 1 year follow up. The study was
conducted over 48 weeks. With baseline data assessed retrospectively
from the month before treatment commences. There was a total of 5
visits on Day 1 and at Weeks 12, 24, 36 for medication and assessment
and at week 48 for assessment.

2.2 Study population

Eligible patients for the study, male or female patients aged
18-65 years who are diagnosed with EM with or without aura
according to ICHD-III (4). They have frequency of migraine headache
days less than 15 days over the previous 3 months before initiation of
BoNT-A treatment. The study identified migraine patients who had at

Abbreviations: AEs, Adverse events; BONT-A, OnabotulinumtoxinA; CH, Chronic
headache; Cl, confidence interval; CM, Chronic migraine; EF, Emotional Function;
EM, Episodic migraine; FDA, Food and Drug Administration; ICHD-3, International
Classification of Headache Disorders, third edition; M, mean; MSQ, Migraine
Specific Quality of Life Questionnaire; NRS, Numerical Rating; PREEMPT, Phase
Il Research Evaluating Migraine Prophylaxis Therapy; QoL, Quality of life; RFP,
Role Function-Preventive; RFR, Role Function-Restrictive; SD, standard deviation;

SE, standard error; WPAI, Work Productivity and Activity Impairment.
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least three rounds of BONT-A and completed 1 year follow up. Subjects
who can use the headache written diary were included in the study.
The study excluded patients’ diagnosis of another headache
disorder including CM, concomitant use of prophylactic treatment for
migraine as beta blockers, anticonvulsants, tricyclic antidepressants,
or calcium channel blockers. Also the study excluded patients who
had previously received botulinum toxin, who had known or
suspected drug or alcohol abuse, or those on narcotics, drug overuse
headache and with patients with a psychiatric disorders or chronic
medical problems, pregnant or breast-feeding patients were also
excluded from the study. The study also excluded patients who receive
other prophylactic treatment for migraine during the study period. A
total of 210 subjects with complete date were identified to the study.

2.3 Treatment procedure

Subjects with EM received BONT-A (BOTOX; Allergan) every
12 weeks (+7 days) for four treatment cycles. BONT-A injection
protocol: Patients with EM received BONT-A according to the Phase
III Research Evaluating Migraine Prophylaxis Therapy (PREEMPT)
paradigm (155 U, 31 sites) (11.12).

2.4 Data collection

Collected data included gender, age, disease duration, days of
migraine per month before treatment with BONT-A injection, and
previous prophylactic therapy. The numbers of the different
preventative medications that patients were taking were recorded.

Patients who satisfy the inclusion and exclusion criteria were
enrolled for the study after obtaining an informed consent. Patients
were trained to keep a headache diary. They were instructed to note
down the headache parameters like, duration, number of headache
days, severity and number of days on medications. Patients were asked
to differentiate between migraine days, with attacks fulfilling the
ICHD-3 criteria for migraine (4), and non-migraine headache days,
which were not considered in the analysis of this present study.
Headache diary was completed daily by participants throughout the
study. On the next visit, patient’s headache written diaries were
verified, clarified, and documented by the author JYA.

Baseline for the efficacy measures was defined as the frequency of
migraine headache days, number of days of analgesic use and name of
analgesic, and headache severity during the 30 days prior initiation
of BONT-A treatment. The numbers of days that the patient required
to use analgesic for their headache. The patients were asked to fill in
the diary for the last month before treatment initiation.

The attack severity using the 0-10 Numerical Rating Scale (NRS)
(14) was assessed. The RNS instructs patients to rate their severity of
pain during headache attack on a scale from 0 (no pain) to 10 (worst
pain imaginable). Disability using the MSQ questionnaire (15, 16) and
Work Productivity and Activity Impairment (WPAI) Questionnaire
were assessed (17).

MSQL and WPAI questionnaire administered by the clinician at
baseline and at the end of observational period were also recorded.
Physician provided Arabic version of the migraine-specific quality of life
questionnaire (MSQ), version 2.1 (18) to migraine patients to measure
the quality of life of the patients with migraines (18). Linguistic validation
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of Arabic translation was by GlaxoSmithKline Research and
Development Limited (GSK) (19). The MSQ version 2.1 is a 14-item
questionnaire that measures quality of life (QoL) impacts in three
domains. Role Function-Restrictive (RFR) domain includes seven items
that measure the functional impact of migraine through limitations on
daily social and work activities. Role Function-Preventive (RFP) domain
includes four items that measure the impact of migraine through
prevention of daily work and social activities. Emotional Function (EF)
includes three items that assess the emotional impact of migraine. Raw
scores in each domain were computed as a sum of relevant item scores,
whereas the raw total score was the sum of all item scores; these were
rescaled from 0 to 100, with a higher score indicating better QoL. MSQ
the RFR domain is a valuable tool for assessing the functional impact of
migraine in chronic and episodic migraine clinical trials (20). All the
recorded data were stored in a computerized database.

2.5 Outcomes measured

The primary outcome was the change from baseline (30 days prior
treatment initiation) to last visit in the migraine days. Secondary
outcomes were change in the number of analgesic days and change in
the severity of headache (30 days prior treatment initiation). Also
changes in in the MSQ and WPAI score as well as safety and tolerability
in the last observational visit compared to that at baseline visit. A
migraine day was defined as a calendar day with a headache of 4 or
more hours’ duration and/or a headache of any duration if acute
migraine medication was taken. The primary time point was selected to
assess effectiveness after four cycles of BONT-A had been administered.

Satisfaction with treatment was assessed on numerical scale
between land 10. One means no satisfaction and 10 means
highly satisfied.

The migraine days, number of analgesic days and severity of
headache pain were assessed at baseline visit and were evaluated every
visit for BONT-A treatment. Their mean every month was calculated.
MSQ and WPAI questionnaires were collected at baseline and in their
last visit.

2.6 Safety and tolerability

Safety and tolerability were assessed by reviewing the frequency
and nature of adverse events (AEs). Patients were advised to report
any adverse effects any time during the study period. AEs were
determined at each visit through patient self-report, general
non-directed questioning also examining the patients’ headache
diaries, AEs, discontinuations, and reasons for discontinuation were
recorded for each visit. AEs with a reasonable relationship to BONT-A
injections were summarized by overall counts and percentages.

2.7 Statistical analysis

Statistical analyses were performed with IBM SPSS Statistics 25.0
software for Mac (SPSS Inc., Chicago, IL, United States). Simple
descriptive statistical tests were used to describe the numerical values
as means and standard deviation/standard error. Whereas categorical
ones were expressed as proportions and percentages. To assess the
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scores of the subscales of MSQ, each response was coded as follows:
always as (1) point, almost as (2), pretty as (3), sometimes as (4), rarely
(5), and never as (6). For each subscale, a formula was provided by the
designers of the questionnaire as follows: For the first subscale of
limitation of patients’ performance, the equation for interrupting
normal activity subscales, the equation is (Score-7)x100/35 and for the
effect on emotions subscale, the equation is (Score-4)x100/20 and for
the effect on emotions subscale, the equation is (Score-3)x100/15.
Paired sample t-test was used to compare between continuous
variables. To prove the main estimator and the relative measure of
uncertainty, confidence intervals (CI) was reported or standard errors
or both. A significant difference was set to be at p < 0.05.

2.8 Ethics statement

All subjects gave an informed consent in accordance with the
Declaration of Helsinki. The study was performed in observation of
the latest version of the declaration of Helsinki [21], and all data was
anonymous and protected in accordance with the ethical guidelines
of the Council for International Organizations of Medical Sciences
[22]. Patient provided informed consent prior to enrollment. All the
recorded data were stored in a computerized database.

3 Results

3.1 Demographics and baseline
characteristics

The principal characteristics of the individuals are shown in
Table 1. A total of 210 patients were included in this study, constituting
primarily of females (87.1%) with a mean age of 45.04 + 8.92. The

TABLE 1 Demographic and clinical characters of migraine patients on
BoNT-A* treatment (N = 210).

Variables Mean + SD/
Number (%)

Mean age in years 45.04 +8.92
Range 23-62
Gender

Male 27 (12.9)

Female 183 (87.1)
Mean disease duration in years 18.40 + 10.39
Range 2-44
Previous use of prophylactic medications

Yes 193 (91.9)

No 17 (8.1)
Cause of discontinuation of previous prophylactic treatment

Adverse events of previous prophylactic medication 30 (14.3)

Lack of efficacy of prophylactic medication 139 (66.2)

Adherence 15(7.1)

Other causes 9 (4.3)

#*BoNT-A, onabotulinumtoxinA.
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FIGURE 1
Number of tried previous prophylactic medication.

mean + SD disease duration of patients was 18.40 + 10.39 years.
Majority of the enrolled participants (91.9%) were using prior oral
preventive medications; however, they discontinued the preventive
medications prior initiation in this study. They used prior prophylactic
treatment in therapeutic dose for sufficient period but discontinued
due to inefficacy, intolerance or non-adherence. Those who used
BoNT-A as first preventive therapy, are patients with high frequent
severe episodic migraine who have contraindication to prophylactic
treatment or have issue with adherence. Number of tried previous
preventive medications was illustrated in Figure 1. The oral preventive
medications used most prior to this study were anticonvulsant (43.1%)
and antidepressants (30%), followed with traditional medicine (10%),
then Beta blockers (8.6%). 8.1% did not receive previous prophylactic
treatment. The main indication of discontinuation of prophylaxis in
our cohort, reporting up to 66% of participants, is the lack of efficacy.

3.2 Efficacy outcome

In the primary outcome analysis, there was a significant reduction
in the headache days after treatment with the BONT-A (Table 2). With
respect the secondary outcome, there was a significant improvement
in migraine severity and analgesic days after treatment cycles.

Over the 12 months study period, there was a significant reduction
in the frequency of migraine days (p < 0.001, CI [4.58-5.34]), analgesic
days (p < 0.047, [3.94-5.05]) and headache severity (p < 0.002, [1.44-
2.13]) after first BONT-A injections compared to baseline (30 days
prior treatment initiation) and this was maintained over 9 month
follow up as illustrated in Figure 2.

At the last visit, after 4 BONT-A treatment cycles, reduction of
migraine headache days and analgesic used days by 50% were reported
in 51.4 and 60% of subjects, respectively. However, severity of headache
pain improved by 50% among only 21.4% of the total cohort. The
7.19+2.18 4 BoNT-A

satisfaction mean +SD was after

treatment cycles.
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TABLE 2 Primary and second outcomes of BONT-A treatment on migraine
headache patients (N = 210).

Migraine
state
baseline visit
M + SD

Migraine
state last
visit
M + SD

Primary and

secondary
outcomes

Migraine days/months 9.54 +1.70 4.58+2.77 0.001*
Analgesic days/month 8.47 £1.49 2.98+0.21 0.04*
Severity of headache 8.37+0.72 2.54+0.18 0.001%*

*Statistically significant; M, mean; SD, standard deviation.

3.3 Functional outcome

At the last visit BONT-A treatment improved productivity while
working and reduced the impact of headaches on regular daily activities
other than work at a job in participants working for pay, as evidenced by
lower scores. It had been reported clinical meaningful reduction in
missed working hours, ranging from a baseline of (3.23 + 0.24) per week
to (224 £ 0.27), p<0.00l. In return, working hours increased
significantly, where patients reported significant mean changes up to
(35.05 + 0.74) hours per week after treatment with BONT-A. Table 3
summarizes the impact of BONT-A treatment on work productivity
and activity.

Similarly, impact of BONT-A on MSQ Questionnaire has
achieved significance in all criteria as shown in Table 4. Treatment
with BoNT-A significantly increased MSQ-RFR scores from
baseline compared with last visit, indicating an improvement in
patient functioning. Patients with EM showed also significant
increases from baseline in the other QoL measurements,
MSQ-RFP and MSQ-EF MSQ domain scores compared with last
visit. Overall, treatment with BoNT-A resulted in improved QoL,
as measured by changes in MSQ-Total. The increase from
baseline in MSQ-Total was significantly higher when compared
to baseline.
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FIGURE 2
Efficacy and impact of BONT-A on migraine headache patients (N = 210).

TABLE 3 Secondary outcome: impact of BONT-A treatment on work productivity and activity.

Variables Baselines Last visit

M + SD/SE M + SD/SE
Currently employed (working for pay)?
Yes 147 (86.6)
No 66 (31.4)
During the past 7 days, how many hours did you miss from work because of problems associated with your 3.23+2.85/0.24 2.24 +3.30/0.27 0.001*
migraine symptoms? Include hours you missed on sick days, times you went in late, left early etc. because of
your migraine symptoms. Do not include time you missed to participate in this study?
During the past 7 days, how many hours did you miss from work because of any other reason, such as 1.42 £2.13/0.18 1.31+£2.61/0.22 0.001*
vacation, holidays, time off to participate in this study?
During the past 7 days, how many hours did you work?? 31.10 +£8.10/0.67 | 35.05+ 8.97/0.74 0.001%
During the past 7 days, how much did migraine symptoms affect your productivity while you were working?** 5.62+ 1.88/0.15 4.33+2.58/0.021 0.001%
During the past 7 days, how much did migraine symptoms affect your ability to do your regular daily activities, | 5.71 +2.39/0.12 4.63 £2.39/0.17 0.001%
other than work at a job?***

M, mean; SD, standard deviation; SE, standard error. *Statistically significant. **11-point scale: 0 = headache had no effect on work, 10 = headache completely prevented me from working.
##¥]11-point scale: 0 = headache had no effect on daily activities, 10 = headache completely prevented me from daily activities.

3.4 Safety and tolerability

BoNT-A injections were well tolerated, with no significant or
serious AEs were reported. Only 27patients (12.9%) experienced AEs
which were mild and short lasting. All of them were females. Ptosis
was recorded in 5.7% of patients, while vomiting and dryness was
reported similar as low as 1.4%. Neck pain was reported in 4.1%.
Treatment discontinuations occurred in 17 (8.1%) patients. Lack of
efficacy as persistent of frequent migraine days in 10 (4.8%) and
intolerable AEs as ptosis and neck pain 7 (3.3%) were the reported
reasons for discontinuation.

4 Discussion

According to our research, BONT-A was a successful preventative
treatment for episodic migraine. It dramatically decreased the burden
of migraines, the frequency of migraine days, and the use of acute
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medicines. With BoNT-A treatment, disability and quality of life
significantly improved. Our findings aligned with those of a recent
open-label, single-arm trial research. It assessed how well BONT-A
prevented high-frequency episodic migraines (21). They followed the
same course of treatment as our trial. They only included 32 patients
with high frequency EM, but their outcomes—which included fewer
migraine days, analgesic drug use, and an improvement in MSQ—
were in line with our findings (21).

The effectiveness of BONT-A in treating episodic migraines has
been studied, with varying findings. Silberstein’s findings, which
demonstrated that pericranial injection of 25U of BONT-A dramatically
decreased EM frequency, migraine severity, acute medication use, and
related vomiting, are comparable to ours (22). Nevertheless, compared
to our study and the PREEMPT study, the dose employed in this
investigation is lower. The Aurora investigation, which employed three
treatment cycles, found a signal of benefit in the subgroup of migraine
participants who experienced 12-15 headache days per month, but
failed to demonstrate efficacy in episodic migraine (23).
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TABLE 4 Impact of BONT-A on migraine-specific quality of life questionnaire (MSQ).

Baseline Last visit
past past

4 weeks 4 weeks

M + SD M+ SD
1. How often have migraines interfered with how well you dealt with family, friends, and others who are close to you? 2.61 £0.99 3.90 + 1.50 0.001*
2. How often have migraines interfered with your leisure time activities, such as reading or exercising? 2.16 £ 1.01 3.51+1.65 0.001*
3. How often have you had difficulty in performing work or daily activities because of migraine symptoms? 2.46 £1.17 3.77 £ 1.66 0.001*
4. How often did migraines keep you from getting as much done at work or at home? 2.53 £1.31 3.59+ 1.57 0.001*
5. In the past 4 weeks, how often did migraines limit your ability to concentrate on work or daily activities? 236+ 1.12 3.64 + 1.66 0.001*
6. How often have migraines left you too tired to do work or daily activities? 2.09 £ 1.04 3.41+1.63 0.001*
7. How often have migraines limited the number of days you have felt energetic? 2.09 £0.95 329+ 1.70 0.001*
RFR** 26.89 +17.42 51.55+29.12 0.001*
8. How often have you had to cancel work or daily activities because you had a migraine? 2.57 +1.02 4.19 £1.42 0.001*
9. How often did you need help in handling routine tasks such as everyday household chores, doing necessary business, 2.37£0.95 4.06 £ 1.63 0.001*
shopping, or caring for others, when you had a migraine?
10. How often did you have to stop work or daily activities to deal with migraine symptoms? 2.54+1.22 3.70 + 1.69 0.001*
11. How often were you not able to go to social activities such as parties, dinner with friends, because you had a migraine? 2.65+1.01 3.76 + 1.53 0.001*
RFP** 30.64 +15.25 56.07 +24.73 0.001*
12. How often have you felt fed up or frustrated because of your migraines? 2.37 £1.05 3.89 + 1.64 0.001%*
13. How often have you felt like you were a burden on others because of your migraines? 320+ 1.43 4.34 +1.60 0.001%*
14. How often have you been afraid of letting others down because of your migraines? 279+ 1.17 4.31 £1.58 0.001%*
EF#* 35.12 +20.83 76.47 £115.29 0.001*

*Statistically significant. **Total score of role function restrictive, role function preventive, and emotional function were rescaled from 0 to 100 scale such that higher scores indicate better

quality of life. EF, emotional function domain; SE, standard error; M, mean; MSQ, migraine-specific quality-of-life questionnaire; RFP, role function-preventive domain; RFR, role function-

restrictive domain; SD: standard deviation.

According to our research, after three cycles of BoNT-A
treatment, 51.4% of participants reported a 50% decrease in migraine
days at 12 months. We found that patients with CM and high
frequency EM saw a 41.2% reduction in migraine days at 12 months,
which is in line with a prior real-world investigation (24). Compared
to Anand’s findings, which showed that 75% of patients with migraine
frequency 2-8 months experienced full migraine relief, our data
revealed a reduced frequency of migraines (25). Only 32 patients
were enrolled in the Anand trial, and they were given 50-U BoNT-A
only once. In contrast, Evers' trial found that 30% of patients
experienced a 50% decrease in migraine frequency in month three
when compared to baseline (26). The results of our cohort contradict
with other real-world data in terms of dosage administered and the
efficacy of the prophylaxis of BONT-A seen in EM patients. Though
we have started with 155 units of BoNT-A, according to the
PREEMPT paradigm, patients had clearly significant reduction in the
mean frequency of migraine episodes per month from baseline. In
contrary to Evers et al. (26), migraineurs who were treated with 100U
administered with a fixed-site protocol did not result in superior
results compared with placebo. This could be attributed to low
number of participants, suggesting an underpowered study, and to
the location of administration, as patients, in contrast to our study,
received either 16U botulinum toxin A in the frontal muscles or 100U
botulinum toxin A in the frontal and neck muscles. In our cohort
we followed the PREEMPT trial paradigm not the fixed site protocol.
Relja et al. (27) evaluated BoNT-A for the prevention of episodic
migraine. Although not reaching the primary endpoint, the BONT-A
group had a higher 50% response rate.
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Our result showed a significant reduction in the mean frequency
of migraine episodes per month (9.54 + 1.70 vs. 4.58 £ 2.77, p < 0.001).
In comparison to Relja study, mean reduction in the frequency of
migraine episodes per month from baseline was 1.4 in the placebo
group vs. 1.5-1.7 episodes in the BONT-A treated groups. BONT-A
treatment failed to demonstrate a superior effect over placebo group
and the primary endpoint was not met (25). The discrepancy in these
results could partially explained by a relatively shorter disease duration
in our study18.40 + 10.39 versus 23.5 + 11.2 in Relja study; since
patients become more treatment resistant, as disease duration
increases (28).

Although our results show statistical significance efficacy of
BoNT-A treatment in reducing the frequency of episodic migraines,
similar to other real-world data (29), these findings were contradicted
by others. The negative results of Shuhendler et al. (30), who did not
find a statistical difference between botulinum toxin type A injection
and placebo, had led to the acknowledgment of the inefficacy of
botulinum toxin for EM by the American Academy of Neurology in
2008 (31).

The discrepancy between our results and that of the previous
results could be explained by the different methods of studies and
BoNT-A treatment. Some studies used markedly lower doses of drug,
less or different injection sites, different volumes of injections and
shorter treatment durations (7, 22-28). Our study used the same
paradigm and the same dose that was used for chronic migraine
patients in PREEMPT study.

The difference between CM and EM diagnoses is arbitrary. No
pathophysiological reason explain that BoNT-A treatment is
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efficacious in migraine patients with 15 days of headache per month
and not effective in people with 14 days of headache per month.
BoNT-A treatment may be useful for EM (32).

Improvement observed after 3 months of using BoNT-A in
migraine frequency, analgesic days consumption and pain intensity
was sustained throughout 1 year follow up. Although treatment with
BoNT-A is reported to have a stronger effect as early as 2 months
when given for chronic migraines, evidence has shown that
effectiveness of the prophylaxis could be shown at month 3 in
episodic migraine, which was not previously emphasized (30, 33).
This suggests that even when BoNT-A was used in smaller dosage
25U (but not 75U), it significantly reduced the frequency of
moderate-to-severe migraine episodes from baseline compared with
placebo at months 2 (1.6 vs. 0.4, p=0.008) and 3 (1.9 vs. 1.0,
p=0.042) (22).

BoNT-A improved work productivity and reduced the mean
number of hours missed from work over a 7-day period. This study,
BoNT-A treatment resulted in significantly reductions in headache-
related work productivity loss as measured by WPAI compared with
the baseline before treatment. Our result agreed with Blumenfeld
study that reported that BONT-A treatment had more favorable real-
world effectiveness than topiramate on daily living, activity, and work
productivity (34).

Patients with EM receiving BONT-A for at least 4 cycles showed
improvements in the RFR, RFP, and EF domains of the MSQ relative
to base line. Similarly, improvements in MSQ domain scores in
patients with migraine have also been reported in previous studies
that revealed significant improvements in MSQ role-restrictive, role-
preventive, and emotional-functioning domain scores favoring
BoNT-A over placebo (35, 36). Similarly, results from the open-label
REPOSE study revealed improvements over a 2-year period in
migraine-specific quality of life, assessed using the MSQ
Questionnaire (7).

The incidence of AEs in our study were similar to the incidence
reported in the previous pivotal studies (11, 12) and real-world studies
(30-33, 37). Reported AE in this study were mild and transient.

4.1 Limitations of the study

This study had several limitations, which should be considered
when interpreting the results. The main limitation was that the
patients were not blinded to the BONT-A therapy. Second, there was
no placebo group or an active comparator. Third, a long-term
treatment beyond 1 year was not evaluated in this cohort. We did
simple statistical analysis. We did not study confounder as gender,
hormonal change, socioeconomic status, other medications used, and
comorbidities. Finally, the use of self-reported data was subject to
recall bias and information bias. The WPALI has not been validated

in migraine.

4.2 Strengths of the study

The strengths of the present study included the fact that this was
first study to assess BONT-A therapy for EM in the Middle East. It
included relatively a reasonable sample size. The use of MSQ which is
a migraine-specific tool, unlike more general QoL scales, give more
credibility to the study.

Frontiers in Neurology

10.3389/fneur.2024.1459767

We recommend having further study included larger cohort for
longer duration of follow up with sophisticated statistical analysis.

5 Conclusion

Strict adherence to PREEMT protocol in this study favored the
BoNT-A treatment in EM. BoNT-A treatment reduced monthly
migraine days and acute medication use. Reduction of monthly
migraine days and analgesic consumption were maintained
throughout the one-year study period. BONT-A treatment improved
quality of life and work productivity, supporting the benefits of using
BoNT-A for EM. BONT-A treatment was well tolerated and safe.
We suggest that BONT-A should be considered in patients with high
frequency episodic migraine to prevent transformation to chronic
migraine which is more difficult to treat.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the local Ethics
Committee of the Ministry of Health Kuwait (Approval number:
1671/2021). The studies were conducted in accordance with the local
legislation and institutional requirements. Written informed consent to
participate in this study was provided by the patients/participants or
patients/participants’ legal guardian/next of kin.

Author contributions

JA-H: Writing - review & editing, Supervision. RA: Writing —
review & editing, Supervision. MA: Visualization, Writing - original
draft. SA: Data curation, Formal analysis, Methodology, Writing —
review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

The authors sincerely thank the patients who participated in
this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fneur.2024.1459767
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Al-Hashel et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Finley CR, Chan DS, Garrison S, Korownyk C, Kolber MR, Campbell S, et al. What
are the most common conditions in primary care? Systematic review. Can Fam
Physician. (2018) 64:832-40.

2. Collaborators GDallaP . Global, regional, and national incidence, prevalence, and
years lived with disability for 354 diseases and injuries for 195 countries and territories,
1990-2017: a systematic analysis for the global burden of disease study 2017. Lancet.
(2018) 392:1789-858. doi: 10.1016/S0140-6736(18)32279-7

3. Robbins MS, Lipton RB. The epidemiology of primary headache disorders. Semin
Neurol. (2010) 30:107-19. doi: 10.1055/5-0030-1249220

4. Headache Classification Committee of the International Headache Society. The
international classification of headache disorders, 3rd edition. Cephalalgia. (2018)
38:1-211. doi: 10.1177/0333102417738202

5. Al-Hashel JY, Ahmed SE Alroughani R. Burden of migraine in a Kuwaiti
population: a door-to-door survey. ] Headache Pain. (2017) 18:1-6. doi: 10.1186/
510194-017-0814-2

6. Silberstein SD, Winner PK, Chmiel JJ. Migraine preventive medication reduces
resource utilization. Headache. (2003) 43:171-8. doi: 10.1046/j.1526-4610.2003.03040.x

7. Lipton RB, Varon SE Grosberg B, McAllister P], Freitag F, Aurora SK, et al.
OnabotulinumtoxinA improves quality of life and reduces impact of chronic migraine.
Neurology. (2011) 77:1465-72. doi: 10.1212/WNL.0b013e318232ab65

8. Serrano D, Manack AN, Reed ML, Buse DC, Varon SE, Lipton RB. Cost and
predictors of lost productive time in chronic migraine and episodic migraine: results
from the American migraine prevalence and prevention (AMPP) study. Value Health.
(2013) 16:31-8. doi: 10.1016/j.jval.2012.08.2212

9. Ishii R, Schwedt TJ, Dumkrieger G, Lalvani N, Craven A, Goadsby PJ, et al. Chronic
versus episodic migraine: the 15-day threshold does not adequately reflect substantial
differences in disability across the full spectrum of headache frequency. Headache: the
journal of head and face. Pain. (2021) 61:992-1003. doi: 10.1111/head.14154

10. Ford JH, Foster SA, Nichols RM, Tockhorn-Heidenreich A, Ye W, Jackson J, et al.
A real-world analysis of patient-reported outcomes in patients with migraine by
preventive treatment eligibility status in the US and Europe. J Patient Rep Outcomes.
(2020) 4:53. doi: 10.1186/s41687-020-00221-w

11. Aurora SK, Dodick DW, Turkel CC, DeGryse RE, Silberstein SD, Lipton RB,
et al. PREEMPT 1 chronic migraine study group. OnabotulinumtoxinA for
treatment of chronic migraine: results from the double-blind, randomized,
placebo-controlled phase of the PREEMPT 1 trial. Cephalalgia. (2010) 30:793-803.
doi: 10.1177/0333102410364676

12. Diener HC, Dodick DW, Aurora SK, Turkel CC, DeGryse RE, Lipton RB, et al.
OnabotulinumtoxinA for treatment of chronic migraine: results from the double-blind,
randomized, placebo-controlled phase of the PREEMPT 2 trial. Cephalalgia. (2010)
30:804-14. doi: 10.1177/0333102410364677

13. Herd CP, Tomlinson CL, Rick C, Scotton W], Edwards J, Ives N, et al. Botulinum
toxins for the prevention of migraine in adults. Cochrane Database Syst Rev. (2018)
2018:CD011616. doi: 10.1002/14651858.CD011616.pub2

14. McCaffery M, Beebe A. The numeric pain rating scale instructions. Pain: Clinic
manual for nursing practice (1989).

15. Martin BC, Pathak DS, Sharfman MI, Adelman JU, Taylor F, Kwong W], et al.
Validity and reliability of the migraine-specific quality of life questionnaire (MSQ
version 2.1). Headache. (2000) 40:204-16. doi: 10.1046/j.1526-4610.2000.00030.x

16. Rendas-Baum R, Bloudek LM, Maglinte GA, Varon SE. The psychometric
properties of the migraine-specific quality of life questionnaire version 2.1 (MSQ) in
chronic migraine patients. Qual Life Res. (2013) 22:1123-33. doi: 10.1007/
s11136-012-0230-7

17. Reilly MC, Zbrozek AS, Dukes EM. The validity and reproducibility of a work
productivity and activity impairment instrument. PharmacoEconomics. (1993) 4:353-65.
doi: 10.2165/00019053-199304050-00006

18. Jhingran P, Osterhaus JT, Miller DW, Lee JT, Kirchdoerfer L. Development, and
validation of the migraine-specific quality of life questionnaire. Headache. (1998)
38:295-302. doi: 10.1046/j.1526-4610.1998.3804295.x

19. GlaxoSmithKline Research and Development Limited (GSK). MSQ Version 2.1:
Arabic for Lebanon France: Mapi Research Trust; Available at: https://eprovide.mapi-
trust.org/instruments/migraine-specific-quality-of-life-questionnaire (accessed 10
July 2021).

Frontiers in Neurology

10.3389/fneur.2024.1459767

organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by
the publisher.

20. Speck RM, Shalhoub H, Wyrwich KW, Yu R, Ayer DW, Ford J, et al. Psychometric
validation of the role function restrictive domain of the migraine specific quality-of-life
questionnaire version 2.1 electronic patient-reported outcome in patients with episodic
and chronic migraine. Headache. (2019) 59:756-74. doi: 10.1111/head.13497

21. World Medical Association. Declaration of Helsinki. Ethical principles for medical
research involving human subjects. Available at: http://www.wma.net/e/policy/b3.
htm (2008).

22. Foster CG. International ethical guidelines for biomedical research involving
human subjects. J. Med. Ethics. (1994) 20:123.

23. Aurora SK, Gawel M, Brandes JL, Pokta S, VanDenburgh AM for the BOTOX
North American Episodic Migraine Study Group. Botulinum toxin type a prophylactic
treatment of episodic migraine: a randomized, double-blind, placebo-controlled
exploratory study. Headache. (2007) 47:486-99. doi: 10.1111/j.1526-4610.2006.00624.x

24. Alpuente A, Gallardo VJ, Torres-Ferrus M, Alvarez-Sabin J, Pozo-Rosich P. Early
efficacy and late gain in chronic and high-frequency episodic migraine with
onabotulinumtoxinA. Eur Adac of Neurol. (2019) 26:1464-70. doi: 10.1111/ene.14028

25. Anand KS, Prasad A, Singh MM, Sharma S, Bala K. Botulinum toxin type a in
prophylactic treatment of migraine. Am J Ther. (2006) 13:183-7. doi: 10.1097/01.
mjt.0000212705.79248.74

26. Evers S, Vollmer-Haase J, Schwaag S, Rahmann A, Husstedt IW, Frese A. Botulinum
toxin a in the prophylactic treatment of migraine-a ran-domized, double-blind, placebo-
controlled study. Cephalalgia. (2004) 24:838-43. doi: 10.1111/].1468-2982.2004.00754.x

27. Relja M, Poole AC, Schoenen J, Pascual J, Lei X, Thompson C, et al. A multicentre,
double-blind, randomized, placebo-controlled, parallel group study of multiple
treatments of botulinum toxin type a (BoNTA) for the prophylaxis of episodic migraine
headaches. Cephalalgia. (2007) 27:492-503. doi: 10.1111/j.1468-2982.2007.01315.x

28.Sacco S, Braschinsky M, Ducros A, Lampl C, Little P, van den Brink AM, et al.
European headache federation consensus on the definition of resistant and refractory
migraine. ] Headache Pain. (2020) 21:76. doi: 10.1186/s10194-020-01130-5

29.Bruloy E, Sinna R, Grolleau JL, Bout-Roumazeilles A, Berard E, Chaput B.
Botulinum toxin versus placebo: a meta-analysis of prophylactic treatment for migraine.
Plast Reconstr Surg. (2019) 143:239-50. doi: 10.1097/PRS.0000000000005111

30. Shuhendler AJ, Lee S, Siu M, Ondovcik M, Lam MK, Alabdullatif MA, et al.
Efficacy of botulinum toxin type a for the prophylaxis of episodic migraine head-aches:
a meta-analysis of randomized, double-blind, placebo-controlled  trials.
Pharmacotherapy. (2009) 29:784-91. doi: 10.1592/phco.29.7.784

31. Naumann M, So Y, Argoff CE, Childers MK, Dykstra DD, Gronseth GS, et al.
Assessment: botulinum neurotoxin in the treatment of autonomic disorders and pain
(an evidence-based review): report of the therapeutics and technology assessment
Subcommittee of the American Academy of neurology. Neurology. (2008) 70:1707-14.
doi: 10.1212/01.wnl.0000311390.87642.d8

32. Herd CP, Tomlinson CL, Rick C, Scotton WJ, Edwards J, Ives NJ, et al. Cochrane
systematic review and meta-analysis of botulinum toxin for the prevention of migraine.
BM]J Open. (2019) 9:€027953. doi: 10.1136/bmjopen-2018-027953

33.Jackson JL, Kuriyama A, Hayashino Y. Botulinum toxin a for prophylactic
treatment of migraine and tension headaches in adults: a meta-analysis. JAMA. (2012)
307:1736-45. doi: 10.1001/jama.2012.505

34. Blumenfeld AM, Patel AT, Turner IM, Mullin KB, Manack Adams A, Rothrock JF.
Patient-reported outcomes from a 1-year, real-world, head-to-head comparison of
onabotulinumtoxinA and topiramate for headache prevention in adults with chronic
migraine. J Prim Care Community Health. (2020) 11:2150132720959936. doi:
10.1177/2150132720959936

35. Dodick DW, Turkel CC, DeGryse RE, Aurora SK, Silberstein SD, Lipton RB, et al.
OnabotulinumtoxinA for treatment of chronic migraine: pooled results from the
double-blind, randomized, placebo-controlled phases of the PREEMPT clinical
program. Headache. (2010) 50:921-36. doi: 10.1111/j.1526-4610.2010.01678.x

36. Aurora SK, Winner P, Freeman MC, Spierings EL, Heiring JO, DeGryse RE, et al.
OnabotulinumtoxinA for treatment of chronic migraine: pooled analyses of the 56-week
PREEMPT  clinical ~ program.  Headache. — (2011)  51:1358-73.  doi:
10.1111/j.1526-4610.2011.01990.x

37.Saper JR, Mathew NT, Loder EW, DeGryse R, VanDenburgh AMfor the
BoNTA-009 Study Group. A double-blind, randomized, placebo-controlled comparison
of botulinum toxin types an injection sites and doses in the prevention of episodic
migraine. Pain Med. (2007) 8:478-85. doi: 10.1111/j.1526-4637.2006.00168.x

frontiersin.org


https://doi.org/10.3389/fneur.2024.1459767
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1055/s-0030-1249220
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1186/s10194-017-0814-2
https://doi.org/10.1186/s10194-017-0814-2
https://doi.org/10.1046/j.1526-4610.2003.03040.x
https://doi.org/10.1212/WNL.0b013e318232ab65
https://doi.org/10.1016/j.jval.2012.08.2212
https://doi.org/10.1111/head.14154
https://doi.org/10.1186/s41687-020-00221-w
https://doi.org/10.1177/0333102410364676
https://doi.org/10.1177/0333102410364677
https://doi.org/10.1002/14651858.CD011616.pub2
https://doi.org/10.1046/j.1526-4610.2000.00030.x
https://doi.org/10.1007/s11136-012-0230-7
https://doi.org/10.1007/s11136-012-0230-7
https://doi.org/10.2165/00019053-199304050-00006
https://doi.org/10.1046/j.1526-4610.1998.3804295.x
https://eprovide.mapi-trust.org/instruments/migraine-specific-quality-of-life-questionnaire
https://eprovide.mapi-trust.org/instruments/migraine-specific-quality-of-life-questionnaire
https://doi.org/10.1111/head.13497
http://www.wma.net/e/policy/b3.htm
http://www.wma.net/e/policy/b3.htm
https://doi.org/10.1111/j.1526-4610.2006.00624.x
https://doi.org/10.1111/ene.14028
https://doi.org/10.1097/01.mjt.0000212705.79248.74
https://doi.org/10.1097/01.mjt.0000212705.79248.74
https://doi.org/10.1111/j.1468-2982.2004.00754.x
https://doi.org/10.1111/j.1468-2982.2007.01315.x
https://doi.org/10.1186/s10194-020-01130-5
https://doi.org/10.1097/PRS.0000000000005111
https://doi.org/10.1592/phco.29.7.784
https://doi.org/10.1212/01.wnl.0000311390.87642.d8
https://doi.org/10.1136/bmjopen-2018-027953
https://doi.org/10.1001/jama.2012.505
https://doi.org/10.1177/2150132720959936
https://doi.org/10.1111/j.1526-4610.2010.01678.x
https://doi.org/10.1111/j.1526-4610.2011.01990.x
https://doi.org/10.1111/j.1526-4637.2006.00168.x

	Efficacy of onabotulinumtoxinA treatment in episodic migraine
	1 Background
	2 Methods
	2.1 Study design and sitting
	2.2 Study population
	2.3 Treatment procedure
	2.4 Data collection
	2.5 Outcomes measured
	2.6 Safety and tolerability
	2.7 Statistical analysis
	2.8 Ethics statement

	3 Results
	3.1 Demographics and baseline characteristics
	3.2 Efficacy outcome
	3.3 Functional outcome
	3.4 Safety and tolerability

	4 Discussion
	4.1 Limitations of the study
	4.2 Strengths of the study

	5 Conclusion

	References

