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Abstract

Introduction OnabotulinumtoxinA (OnabotA) appears to

be an effective prophylactic treatment for chronic migraine

(CM), but its use in patients with episodic migraine (EM)

has been little explored. We set out to assess the clinical

efficacy of OnabotA in a real-life setting, focusing partic-

ularly on EM patients.

Methods This is a longitudinal, prospective, single-center

analysis of 115 migraine patients [70 with CM, 21 with

low-frequency EM (LFEM), and 24 with high-frequency

EM (HFEM)] who received OnabotA in routine clinical

practice in 2005–2015. In this study, the dosage regimen,

the number of headaches, impact on quality of life (HIT-6

impact test) and the adverse events were among the

parameters assessed.

Results OnabotA treatment significantly reduced the

number of headaches experienced by CM and EM patients,

also increasing the number of responders ([ 50% reduction

in headache days). The quality of life of EM patients

improved significantly, reducing the HIT-6 scores in both

LFEM and HFEM patients. Adverse events were reported

in 40% of patients, always mild and transient.

Conclusions OnabotA is an effective and safe prophylactic

treatment for migraine in routine clinical practice. It sig-

nificantly improves a patients’ quality of life, particularly

that of those suffering from CM and HFEM.

Introduction

Migraine is a common neurological disorder with an esti-

mated global prevalence of 14.7%. It represents the leading

cause of disability among neurological disorders [1] and,

according to the World Health Organization (WHO), it is

the 19th global cause of disability and the sixth most dis-

abling disease [2]. Migraine affects three times more

women than men; mostly individuals aged 35–45 years [3],

imposing significant stress on patients, families, employers

and society. Indeed, migraine sufferers experience a sub-

stantial loss in functioning and productivity, which dete-

riorates their quality of life (QoL), and produces a

substantial economic burden on healthcare systems and

employers [2, 4, 5]. Accordingly, with associated costs

amounting to €27 billion in the EU [4], migraine is clearly

an important public-health concern that possibly exerts the

strongest economic burden among neurological disorders.

Migraine treatment involves acute and preventive ther-

apy. Acute treatment aims to reverse attacks, reducing the

associated pain and disability, whereas preventive treat-

ment should reduce the frequency, duration and severity of

migraine attacks. Effective migraine management should

involve both acute and preventive treatment, particularly

when attacks are frequent and/or disabling, or when acute

treatment fails. Several drugs are available for acute

migraine treatment and there are numerous preventative

therapies, including ß-blockers, amitriptyline and anti-

epileptic drugs (e.g., topiramate and valproate). Other

treatments are generally less efficacious or produce worse

adverse effects (AEs: e.g., selective serotonin reuptake

inhibitors, calcium channel antagonists, gabapentin and

herbal medicines). Such treatments must be tailored to the

individual based on their clinical features and any co-
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morbidities, also taking into consideration AEs and drug

efficacy.

Episodic (EM) and chronic (CM) migraine can be con-

sidered clinically distinct entities. CM is defined as a

headache on C 15 days per month for C 3 months, of

which C 8 days meet the criteria of migraine without aura

and/or respond to specific treatment [6]. EM can be clas-

sified as low (LFEM) or high-frequency EM (HFEM)

depending on the headache days suffered: LFEM (1–9

headache days/month), HFEM (10–14 headache day-

s/month [7]). Some patients progress from EM to CM

(2.5% per annum), changing from LFEM to HFEM and

eventually to CM [8, 9], while CM often remits to EM (2-

year transition rate 26%) [10]. Compared with EM, CM

patients are more likely to have a worse health-related

(HR) QOL, less capacity to work and greater healthcare

resource use [11–13]. Moreover, co-morbidities are more

prevalent among CM patients [11, 12, 14]. Notably, the

characteristics of HFEM were recently considered to be

more similar to CM than to LFEM, with the emotional and

functional impact of HFEM potentially as disabling as that

of CM [7].

The treatment of acute migraine attacks is essentially

identical for both CM and EM patients, with several ther-

apeutic agents currently available [15]. However, the tol-

erance and therapeutic efficacy of acute and preventive

treatments are often less than optimal. Indeed, as most

preventive treatments are ineffective for CM [16], there is a

clear need to search for new effective and safe therapies.

onabotulinumtoxinA (OnabotA: Allergan, Inc., Irvine, CA)

was first approved by the US Food and Drug Administra-

tion (FDA) for therapeutic indications in 1989, and its use

has since extended to encompass a variety of neurological,

cosmetic and urological indications, including CM

[17, 18]. It has now been approved in more than 85

countries, and the clinical safety and efficacy of OnabotA

has been established in over 60 randomized placebo-con-

trolled trials. OnabotA is thought to provoke headache

prophylaxis by inhibiting peripheral signals to the central

nervous system, blocking neuropeptide and neurotrans-

mitter release from primary sensory neurons, thereby pre-

venting neurogenic inflammation. Accordingly, the

sensitization of central pain pathways is dampened indi-

rectly, which manifests as a reduction in the symptoms

associated with chronic pain [19]. In Spain, OnabotA was

approved to treat symptoms of CM in adults who do not

respond adequately or who are intolerant to prophylactic

migraine drugs in 2012. OnabotA was shown to be effec-

tive, safe and well-tolerated in clinical studies on adults

with CM (PREEMPT; Phase III REsearch Evaluating

Migraine Prophylaxis Therapy [20–23]). Yet there is

inconclusive data as to whether it is also effective in other

headache disorders or in EM [24, 25]. Indeed, the

American Academy of Neurology considered OnabotA

unlikely to be effective in the treatment oft EM [26].

Here we present data from 115 patients with different

types of migraine who were treated with OnabotA in rou-

tine clinical practice. The results from patients with EM

were compared to those obtained in patients with CM to

investigate whether OnabotA benefits both types of patients

as prophylactic treatment for migraine in routine clinical

practice.

Methods

Study design

A longitudinal, prospective, single-center study was carried

out on 115 adult migraine patients (aged 18–76 years) who

attended the Neurology Service at Cruces University

Hospital (Bilbao, Spain) in 2005–2015. Only patients with

complete data and who had received OnabotA doses

C 70 U were included in the cohort. Patients were cate-

gorized as CM or EM (as described in the Introduction),

and the latter were further subgrouped as having LFEM or

HFEM. All the patients in the cohort had previously failed

to respond to, or experienced contraindications, to three or

more standard preventive treatments. Patients were injected

with OnabotA at doses of 70–155 U, using three different

infiltration paradigms (see below). Those treated before

publication of the PREEMPT study were administered

lower doses and at different sites to those indicated in the

PREEMPT paradigm. Once the PREEMPT study results

were published, establishing the treatment paradigm to be

used in clinical practice, all patients were infiltrated

accordingly. The Clinical Research Ethics Committee of

the ‘‘Hospital Universitario Cruces’’ approved the study

and all the patients provided written informed consent

before their inclusion in the study.

Study measurements

Patient and disease characteristics were recorded (Table 1)

and the patients provided information on the number of

days on which they had experienced migraine in the month

prior to injection. After treatment, the patients maintained a

headache diary for 3 months to evaluate the efficacy and

safety of the treatment. The primary efficacy endpoint was

the change in the frequency of headache days relative to

the baseline in the 3 months after treatment. The secondary

efficacy endpoint was the responder rate, with responders

defined as patients that achieved a reduction in the number

of headache days[ 50% relative to the baseline following

treatment.
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The number of headache days and AEs were assessed

from the patient diaries, and the responder rate was cal-

culated based on a[ 25 and[ 50% reduction in the fre-

quency of headache days relative to the baseline following

OnabotA treatment.

Changes in QoL were measured using the 6-item

Headache Impact Test (HIT-6), recording the scores prior

to treatment, on the day of treatment and during the

3-month follow-up. The HIT-6 questionnaire yields scores

from 36 to 78, in which scores\ 50, 50–55, 56–59

and[ 60, respectively, indicate no, mild, substantial and

strong impact.

Statistical analysis

Standard summary statistics were employed, and the

descriptive data are presented as the mean ± standard

deviation (SD). The outcomes of the treatment were

assessed with a paired t test. As such, the average post-

treatment measurements in the 3-month follow-up period

were compared with values before treatment. The mean

absolute change is also shown. The SPSS statistical anal-

ysis package (Ver. 21: IBM Corp., Armonk, NY, USA) was

used for all statistical analyses and a p value\ 0.001 was

defined as significant.

Results

Demographic and baseline headache characteristics

Data from a clinical cohort of 115 adult patients with

migraine (70 with CM, 21 with LFEM and 24 with HFEM)

treated with OnabotA between 2005 and 2015 were ana-

lyzed; their clinical characteristics at baseline are shown in

Table 1. The mean age of the cohort was 47.09 (± 12.25:

range 18–76), with 13.9% males and 86.1% females. The

mean age at onset was 17.48 (± 9.61), and the mean age at

chronification and/or the occurrence of high-impact

migraine was 35.21 (± 15.14). The mean time from the

occurrence of high-impact migraine to OnabotA treatment

was 11.56 (± 11.34) years, the mean number of headache

days per month was 20.09 (± 8.25) and the mean HIT-6

score at baseline before OnabotA treatment was 68.98

(± 5.77).

Treatment regimens and efficacy

Patients received a mean dose of 127.83 (± 32.17) U of

OnabotA (range 70–155 U). The OnabotA injections were

administered following one of three infiltration paradigms:

bilaterally into the frontal, glabellar and temporal muscle

(24 patients); into these regions and the posterior cervical

region (22 patients); or according to the PREEMPT para-

digm (69 patients) [27]. A significant mean reduction of

9.88 days/month in the number of headache days per

Table 1 Main patient and clinical headache characteristics at baseline

Parameter CM group

(n = 70)

EM group

(n = 45)

HFEM

subgroup

(n = 24)

LFEM

subgroup

(n = 21)

Total (n = 115)

Age (mean years ± SD) [range] 48.9 ± 12.4

[18–76]

44.3 ± 11.6

(24–69)

43.4 ± 11.9

[24–64]

47.09 ± 12.25

[26–69]

47.09 ± 12.25

[18–76]

Sex (no. of pts)

Male 9 6 2 4 16

Female 61 39 22 17 99

Evolution of migraine

Age at migraine onset (mean years ± SD) 17.5 ± 9.6 18.97 ± 13.7 17.5 ± 11.4 20.4 ± 15.8 17.48 ± 9.61

Age at migraine chronification and/or

occurrence of high-impact migraine (mean

years ± SD)

38.8 ± 14.0 29.64 ± 15.4 32.3 ± 14.3 26.6 ± 16.4 35.21 ± 15.14

Time from occurrence of high-impact

migraine to OnabotA treatment (mean

years ± SD)

9.8 ± 9.7 14.28 ± 13.13 10.8 ± 10.3 18.2 ± 15.1 11.56 ± 11.34

Overuse of analgesics (% of pts) 55.7 37.8 50 23.8 48.7

No. of headache days/month (mean ± SD)

[range]

25.8 ± 14.6

[16–30]

11.11 ± 2.7[6–14] 13.3 ± 1.3

[10–14]

8.6 ± 1.3

[6–9]

20.09 ± 8.25

[6–30]

HIT-6 score (mean ± SD) 69.2 ± 6.1 68.62 ± 5.24 68.4 ± 5 68.98 ± 5.73 68.98 ± 5.77

CM chronic migraine, EM episodic migraine, HFEM high-frequency EM; HIT-6 6-item Headache Impact Test, LFEM low-frequency EM, pts

patients, SD standard deviation
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month (primary endpoint) was observed in all groups after

the 3-month follow-up relative to the baseline (Fig. 1 and

Table 2). In terms of the different patient groups, OnabotA

treatment produced a mean reduction of 12.9 headache

days per month in CM patients and of 5.15 days per month

in EM patients. In the latter, the mean reduction was 7.3

and 2.7 days per month for patients in the HFEM and

LFEM subgroups, respectively.

Table 2 Outcome measures from before and after OnabotA treatment by migraine groups/subgroups

Outcome CM group

(n = 70)

EM group

(n = 45)

HFEM subgroup

(n = 24)

LFEM subgroup

(n = 21)

Total

(n = 115)

No. of headache days/month

Before treatment

(mean ± SD)

25.8 ± 14.6 11.11 ± 2.7 13.3 ± 1.3 8.6 ± 1.3 20.09 ± 8.25

After treatment

(mean ± SD)

12.9 ± 9.7 5.96 ± 2.4 6 ± 2.5 5.9 ± 2.4 10.21 ± 8.39

Mean change - 12.9* - 5.15* - 7.3* - 2.7* - 9.88*

HIT-6 score

Before treatment

(mean ± SD)

69.2 ± 6.1 68.62 ± 5.24 68.4 ± 5 68.98 ± 5.73 68.98 ± 5.77

After treatment

(mean ± SD)

53.4 ± 12.5 55.4 ± 9.69 52.7 ± 8.5 58.4 ± 10.2 54.19 ± 11.46

Mean change - 15.8* - 13.22* - 15.7* - 10.58* - 14.79*

CM chronic migraine, EM episodic migraine, HFEM high-frequency EM; LFEM low-frequency EM, SD standard deviation

*p\ 0.001
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Fig. 1 Number of headache days before and after treatment in the a CM and EM groups and b LFEM and HFEM subgroups
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Responder rates

With regard to the secondary efficacy endpoint, 49.6% of

individuals were responders (i.e.,[ 50% reduction in

headache days), while a further 26.1% reported a reduction

of 25–50%, and 24.3% a reduction\ 25% (Fig. 2). When

analyzed by patient group, a responder rate of 57.1% was

evident in patients with CM and a responder rate of 54.2%

in HFEM patients, while 19% of the LFEM patients

responded to the treatment. Interestingly, among the

patients reporting a[ 25% reduction in headache fre-

quency, there was a greater improvement in HFEM patients

(95.9%) than in CM patients (74.2%), while a milder

improvement was evident in the LFEM patients (57.1%:

Fig. 2).

Impact on quality of life

Total HIT-6 scores significantly improved in CM and EM

patients after treatment and even in LFEM patients, with a

decrease of at least 10 points in mean scores in each patient

group (Fig. 3 and Table 2). Furthermore, significant dif-

ferences were observed when the scores for each of the 6

items (pain, role functioning, social functioning,

energy/fatigue, cognitive functioning and emotional dis-

tress) in the HIT-6 questionnaire were compared before

and after treatment (data not shown, p\ 0.001).

Safety

AEs were consistent with the established safety profile of

OnabotA injection. Although 40.9% of patients reported at

least one AE, all were mild and transient. Of the patients

that reported AEs, 34.3% had CM, 62.5% had HFEM and

38.1% had LFEM. The most typical AEs were neck

weakness/pain (23.5%), palpebral ptosis (10.4%) and

frontal weakness (8.7%: Table 3).

Discussion

This prospective study focuses on the response to OnabotA

treatment in a real-world clinical population of migraine

patients in Spain. The data confirm the efficacy and toler-

ability of this treatment, as well as the improvement in

QoL, not only in patients with CM but also in patients

suffering from EM, with particular benefits for HFEM

patients.

The patient cohort was representative of migraine

patients with demographic characteristics similar to those

reported elsewhere for CM patients [22, 28–31]. The

baseline clinical characteristic are also consistent with the

PREEMPT trial and other studies, although our CM

patients appear to be more severely affected than those in

the PREEMPT trial given their failure to respond to prior

treatments and the number of headache days prior to

treatment. Conversely, medication overuse prior to treat-

ment was lower in our cohort than in the PREEMPT study.

In our real-world population of CM and EM patients,

OnabotA effectively reduced the number of headache days

per month and improved patient QoL, as reported else-

where. While there is a stronger reduction in patients with

CM, it is still considerable in HFEM patients, indicating

that OnabotA offers similar benefits to both migraine

groups. Indeed, the responder rate was similar for CM and

HFEM patients, although somewhat lower in LFEM

patients. Indeed, when a reduction of[ 25% in the number

of headache days was considered, a particularly strong

improvement was evident in HFEM patients, above that in

CM patients and supporting the beneficial use of OnabotA

in HFEM.

OnabotA treatment improves the QoL of all migraine

patients, reflected by the significant reduction in the mean

HIT-6 score, a test validated for EM and CM patients [32].

Moreover, improved QoL was observed in all 6 domains

assessed by the HIT-6 questionnaire, indicating the treat-

ment produces clinically meaningful benefits in migraine

patients. Although the mean change from baseline was not

compared between groups, the improvement in QoL

appeared to be similar in CM and HFEM patients, yet

smaller in LFEM patients. This is further evidence that

OnabotA treatment provides similar benefits to CM and

HFEM patients.

OnabotA was well-tolerated in our mixed cohort of

migraine patients, producing only mild and transient AEs.

The two most common AEs (neck weakness/pain and

palpebral ptosis) were consistent with previous studies of

OnabotA in the treatment of migraine. Indeed, the AEs

identified here were also reported elsewhere and they were

consistent with the safety profile established for OnabotA

injection, particularly to head and neck muscles. Hence, the
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Fig. 2 Proportion of responders in terms of patients with a[ 50 and

[ 25% decrease in the number of headache days per month relative

to baseline
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safety profile of OnabotA makes it the best option when

other prophylactic treatments fail or are not well-tolerated.

Other pharmacological agents may effectively prevent

EM [33], although their efficacy is not optimal, they have

safety issues and their use needs to be validated in large,

well-designed, placebo-controlled trials. OnabotA is not

approved for EM, but is currently the only preventive

treatment specifically indicated for CM. Topiramate is

approved in many countries to prevent migraine in adults

and it has been shown to be effective against CM, sup-

porting its use in clinical practice [34, 35]. Recently,

monoclonal antibodies targeting the calcitonin gene-related

peptide (CGRP) ligand (galcanezumab, eptinezumab and

fremanezumab) or the CGRP receptor (erenumab) com-

pleted phase 3 trials, demonstrating their efficacy as pre-

ventative treatment for migraine. These treatments are now

pending commercialization. In addition, there is prelimi-

nary data suggesting that neurostimulation may be an

effective treatment for migraine [36]. While the

mechanism of action of OnabotA is not yet well under-

stood, it can modulate the inflammatory mediators in the

trigeminal ganglion [37] and decrease interictal CGRP

plasma levels in patients with CM [38], thereby preventing

migraine attacks.

A detailed comparison of our data and previous clinical

trials is complicated by the different patient groups and

study designs involved. The current cohort is a mix of both

CM and EM patients, whereas previous studies focused on

either EM or CM patients alone (PREEMPT trial), or

alternatively, specific subgroups of migraine patients were

not identified. Moreover, in clinical trials, the cohorts differ

in terms of the number of prior treatments, analgesic

overuse and follow-up time, as well as the OnabotA dose

and the infiltration protocol used. Nevertheless, the results

obtained here in a clinical setting are comparable to the

data from Phase III clinical trials and particularly, the

PREEMPT trial. Furthermore, cohorts of patients seen in

clinical practice include those that may be excluded from
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Fig. 3 Change in HIT-6 scores produced by treatment in the a CM and EM groups and b LFEM and HFEM subgroups
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clinical trials, better reflecting the general population of

migraine patients. Therefore, similar outcomes can be

expected through OnabotA treatment of CM and EM

patients that failed previous preventive treatments at other

clinical centers. Indeed, based on the Spanish Society of

Neurology’s latest guidelines in clinical practice for

headache [39], OnabotA should be offered to CM patients

that fail to achieve relief with two or more preventive

treatments and it may also be considered for HFEM

patients requiring migraine prophylaxis.

The long-term outcome of patients treated with Ona-

botA is currently unclear. There are data from CM patients

that received treatment for 1–3 years [40–42] and a

108-week CM OnabotA Prolonged Efficacy open Label

(COMPEL) study is ongoing, which will enhance our

understanding of the long-term effects of prophylactic

OnabotA treatment in adult CM patients [43]. In addition,

we continue to follow-up the patients included in this

study, which in the future will shed further light on the

long-term benefits on the use of OnabotA therapy to treat

migraine in a clinical setting. Our study did not include a

control group or other treatment options, although all

patients had failed at least three previous standard treat-

ment options, and they had a relatively high-frequency of

headache days and high HIT-6 scores. Nevertheless, Ona-

botA treatment had a favorable outcome and improved

these clinical characteristics, providing benefits similar to

those observed in Phase II clinical trials.

It should be noted that in the study carried out here, the

patients studied were not prevented from continuing their

ongoing medication for migraine and they were not sub-

jected to any washout period. While this feature of the

study may open the way to interactions between the Ona-

botA therapy and the patients’ ongoing medicine, we feel

this is unlikely to have influenced the results of the study.

In the first place, the patients were unresponsive to the

actual medicine and thus, the effects observed are likely to

be due to the administration of OnabotA (alone or in

conjunction with the habitual medicine). In addition, the

response to OnabotA was similar to that seen in more

controlled clinical trial situations in which the subjects

were submitted to a washout period. Moreover, the subjects

were using distinct medications in an attempt to control

their migraines and thus, it is unlikely that OnabotA would

be interacting with each of these in the same way. While

we cannot formally rule out an influence of any interactions

between the medications that the patients had been using

until they began to use the OnabotA therapy, we continue

to study these patients and their continued use of this

therapy. As such, we will collect data from these patients

over a longer follow-up period in which they will have

been using only OnabotA to control their migraines and

these data will indicate whether any interactions with other

medications are necessary to achieve its beneficial effects.

Further studies will be necessary to determine how to

identify patients that may best respond to OnabotA and in

particular, those who will eventually be able to cease this

treatment. In addition, the optimal dose of OnabotA and the

optimal duration of treatment must be defined based on

patient characteristics, as well as the position of OnabotA

in the therapeutic sequence to treat migraine and the pos-

sible efficacy of concomitant oral prophylactic treatments.

Such data will guide and support future decision-making in

the treatment of migraine.

Conclusions

OnabotA appears to be a useful, effective and safe alter-

native for prophylactic migraine treatment in routine clin-

ical practice, where it matches the effects observed in

clinical studies. The evidence supports the use of OnabotA

Table 3 Adverse events related to OnabotA treatment by migraine group/subgroup

Adverse event CM group (n = 70) HFEM subgroup (n = 24) LFEM subgroup (n = 21) Total (n = 115)

No. of pts % of pts No. of pts % of pts No. of pts % of pts No. of pts % of pts

Frontal weakness 7 10.0 2 8.3 1 4.8 10 8.7

Palpebral ptosis 8 11.4 4 16.7 0 0 12 10.4

Mephisto sign 1 1.4 0 0 1 4.8 2 1.7

Neck weakness/pain 10 14.3 10 41.7 7 33.3 27 23.5

Botulism-like syndrome 1 1.4 0 0 0 0 1 0.9

Paraesthesia 1 1.4 0 0 0 0 1 0.9

Dizziness 1 1.4 2 8.3 1 4.8 4 3.5

Dysphagia 0 0 1 4.2 0 0 1 0.9

None reported 46 65.7 9 37.5 13 61.9 68 59.1

CM chronic migraine, EM episodic migraine, HFEM high-frequency EM; LFEM low-frequency EM, pts patients
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in CM and EM patients in a routine clinical setting, sig-

nificantly improving patients’ quality of life and particu-

larly, that of those suffering from CM and HFEM.
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