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Abstract

Background: OnabotulinumtoxinA has proven efficacious as a preventive treatment in patients with chronic
migraine. However, non-response and tolerability problems were reported for some patients. This open-label study
investigated long-term treatment with incobotulinumtoxinA in chronic migraine patients who were non-responsive to
onabotulinumtoxinA injections.

Methods: Patients received pericranial injections of 200 U incobotulinumtoxinA (fixed dose) into 20 injection sites
(10 U/site) using a dilution of 10 U/0.1 ml saline every three months for 18 months. They were subsequently
switched back to onabotulinumtoxinA (200 U fixed dose into 20 injection sites with 10 U/site every 3 months) and
were followed for another six months (length of study 24 months). The primary efficacy endpoints were monthly
migraine episodes, pain intensity, the impact of migraine on functioning in daily life and consumption of pain relief
drugs.

Results: Twenty-six patients (mean age 32 ± 4 years, 84.6% female) were included. IncobotulinumtoxinA
significantly reduced mean monthly frequency of migraine episodes from 17.2 ± 2.1 to 4.3 ± 1.0 (p<0.05), pain
intensity during these episodes from 9.3 ± 0.8 to 6.3 ± 0.9 (p<0.05) and consumption of acute pain medication from
32 ± 2 tablets to 5 ± 0.9 tablets after 18 months of treatment (all p<0.05). Patients’ daily functioning improved from
severe (29 ± 3 points) to mild disability (8.2 ± 1.2; p<0.05). Six months after switching back to onabotulinumtoxinA,
the frequency of monthly migraine episodes was 4.1 ± 1.0 (p<0.05), pain intensity 5.8 ± 0.9 (p<0.05), and
consumption of acute pain medication 4 ± 0.9 tablets (p<0.05). Patients’ daily functioning was 8.2 ± 1.2 points
(p<0.05; all p vs. baseline). Five mild adverse events were reported in the incobotulinumtoxinA treatment period.

Conclusions: Both botulinum toxin type A preparations were administered at a higher total dose at fewer
injection sites in higher concentrations (10 U/0.1 ml) than previously described. This treatment regimen resulted in
long-term benefits in incobotulinumtoxinA treated chronic migraine patients who were non-responsive to previous
onabotulinumtoxinA injections. These improvements could be sustained after switching back to onabotulinumtoxinA.
Treatment was well tolerated.
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Background
Chronic migraine is the most debilitating type of migraine with

patients experiencing significantly more severe disability, lower health-
related quality of life, and higher levels of anxiety and depression than
those suffering from episodic migraine [1]. Preventive treatment is

often required. Statistically significant efficacy in the treatment of
chronic migraine compared with placebo was shown for the
antiepileptic topiramate [2], and improvements were also observed
with the botulinum toxin type A (BoNT/A) onabotulinumtoxinA
(Botox®, Allergan Inc., Irvine, CA) [3,4]. Recently, efficacy, safety and
tolerability of onabotulinumtoxinA in the treatment of chronic
migraine compared with placebo was investigated in the PREEMPT
(Phase III Research Evaluating Migraine Prophylaxis Therapy) trials
(PREEMPT 1 and PREEMPT 2) consisting of a 24-week, controlled,
double-blind phase followed by a 32-week open-label phase [5-8].
Apart from significant reductions in the frequency of headache days
(primary study endpoint), these studies also showed a significant
improvement on scales related to quality of life and the impact of
chronic headaches [9,10]. Based on these trials, U.S. and European
health authorities (FDA and EMA) approved onabotulinumtoxinA for
the preventive treatment of headaches in patients with chronic
migraines.
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In the PREEMPT clinical program, 155 U of onabotulinumtoxinA
or placebo were administered every 12 weeks in 31 fixed-dose
injections of 5 U (solution 5 U/0.1 ml) across the pre-defined muscle
locations corrugator, procerus, frontalis, temporalis, occipitalis,
cervical paraspinal, and trapezius. An additional 40 U could be
administered in the temporal, occipital or trapezius area.
OnabotulinumtoxinA doses thus ranged from 155-195 U, with the
higher doses injected into patients with additional pain sites, especially
at occipital level [11]. Some authors have suggested that higher
onabotulinumtoxinA doses than those used in PREEMPT may be
more effective in patients with chronic migraine [3], although other
authors associated this with higher probabilities of adverse effects such
as neck pain and ptosis [12].

In the PREEMPT studies, adverse events occurred in 62.4% of
onabotulinumtoxinA patients and 51.7% of placebo patients. Most
were mild to moderate in severity and only a few patients discontinued
prematurely (onabotulinumtoxinA 3.8%; placebo 1.2%) due to adverse
events [7]. We hypothesized that most of the reported adverse events
might be associated with toxin concentration and the number of
injection sites causing toxin spread to undesirable muscles groups. We
therefore decided to investigate a different injection regimen to the
PREEMPT studies [5-8].

Almost all studies published to date on migraine headache
prophylaxis were conducted with the BoNT/A onabotulinumtoxinA.
We observed in our clinical practice that some of the chronic migraine
patients in our headache unit who were non-responsive to
onabotulinumtoxinA injections, reported improvement of migraine
headache after incobotulinumtoxinA (Xeomin®, Merz
Pharmaceuticals, Germany) injections.

Our prospective, open-label study therefore evaluated the efficacy
and safety of incobotulinumtoxinA in chronic migraine in patients
who were non-responders to onabotulinumtoxinA. Over an 18-month
period, patients were treated with fixed-dose injections of
incobotulinumtoxinA using a different injection regimen to the
PREEMPT studies [5-8]. Patients were subsequently switched back to
onabotulinumtoxinA using the same injection regimen as for
incobotulinumtoxinA.

Materials and Methods
This prospective, open-label, controlled study was conducted at our

neurology department at Terrassa Hospital, Barcelona, Spain from
June 2012 to June 2014 over a total study period of 24 months. Adult
patients with chronic migraine headache according to the
International Headache Society classification [13] and non-responders
to onabotulinumtoxinA injections were included. Patients were
considered non-responders to onabotulinumtoxinA if they had at least
15 migraine headache episodes per month with a mean pain intensity
of more than 7 points (0-10) on a visual analogue scale (0=no pain to
10=worst imaginable pain) and less than 20% improvement on the
Migraine Disability Assessment scale (MIDAS [14]) after the three
previous onabotulinumtoxinA injection sessions. Patients with a
contraindication for botulinum toxin therapy could not participate.
Our local ethics committee approved the study protocol; written
informed patient consent was obtained before inclusion into the study.
Previous migraine treatment could be continued maintaining stable
doses for the duration of the study. If required, patients were
permitted to use nonsteroidal anti-inflammatory drugs (NSAIDs) or
triptans.

This study consisted of two parts. At first, patients received
incobotulinumtoxinA injections at a fixed-dose of 200 U (dilution 10
U/0.1 ml saline) every 3 months for 18 months at pericranial and
frontal regions. The 20 injection sites (10 U incobotulinumtoxinA/
site) included the frontal area (frontal belly of the bilateral and midline
epicranial muscle), pericranial area (frontalis, parietalis, and
occipitalis), temporal area, and cervical area (occipital insertion of
both trapezoids) and are shown in Figure 1. In the second part of the
study, patients were switched back to onabotulinumtoxinA using the
novel injection regimen described above (20 injection sites and 10
U/0.1 ml saline dilution) for six months.

Figure 1: IncobotulinumtoxinA was injected at 20 injection sites (10
U per site).

Efficacy was assessed with several rating tools every three months.
Patients were asked to document their migraine headache episodes in
a diary and to rate pain during an episode on the visual analogue scale.
They also rated the impact of their migraine headaches on functioning
in daily life over the previous 3 months with the MIDAS scale [14].
Scores 0-5 indicate little or no disability (grade I), 6-10 mild disability
(grade II), 11-20 moderate disability (grade III), and scores over 20
indicate severe disability (grade IV). Physicians additionally assessed
patients’ anxiety and depression levels on the Hospital Anxiety and
Depression Scale (HADS [15]). Sum scores of 1-7 indicate not affected,
of 8-10 indicate mildly affected, and of 11-21 moderately to severely
affected patients. Furthermore, the use of NSAIDs and/or triptans was
reported.

Tolerability was assessed by adverse events documentation.

Data were collected on case report forms and entered into the
hospital's electronic medical records. Patients were followed over a
period of 24 months. Data analysis was descriptive and performed
after 18 and 24 months. The data showed normal distribution and
p<0.05.
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Results
A total of 30 patients were included in the study; four discontinued

after the first injection (one owing to a needle phobia; reasons
unknown for the other three patients). Baseline demographic and
clinical characteristics of the 26 patients with data for the 24-month
observation period are listed in Table 1. The patient population was
mainly female (84.6%); all had previously not responded effectively to
preventive headache treatment. All 26 patients maintained their
previous preventive treatment at baseline evaluation, the most
common medications were topiramate (65%), valproic acid (25%) and
amitriptyline (10%). After 24 months, 18 patients (69%) had
discontinued all preventive previous prophylactic treatment, and the
other 31% showed a mean reduction of 69% in total dose of preventive
therapy. Patients had been previously injected for at least three
treatment cycles with onabotulinumtoxinA following the conventional
injection sites described for PREEMPT [5,6]; the last mean
onabotulinumtoxinA dose was 170 ± 10 U.

Gender

a) Female 22 (84.6%)

b) Male 4 (14.4%)

Age (years) 32 ± 4

Monthly headache episodes 17.2 ± 2.1

Pain intensity during episodes 9.3 ± 0.8

Accompanying migraine 12 (46%)

Allodynia 11 (42.3%)

MIDAS score 29 ± 3

Previous preventive headache treatment 26 (100%)

Table 1: Baseline demographic and clinical characteristics of the study
population (n=26).

At study entry, patients presented with a mean 17.2 ± 2.1 monthly
migraine headache episodes, which were significantly reduced under
incobotulinumtoxinA to a mean 4.3±1.0 episodes after 6 injection
cycles (Figure 2A). Pain during these episodes was severe at baseline
(9.3±0.8) but decreased significantly during incobotulinumtoxinA
treatment (Figure 2B) and was accompanied by a lower intake of acute
pain medication (NSAIDs and/or triptans; Figure 2C). At baseline, all
26 patients reported taking NSAIDs and 22 were taking triptans; 58%
of the tablet intakes were NSAIDs and 42% triptans. This proportion
changed to 63%/37% at 6 months, and 76%/24% at 12 and 18 months,
respectively. At the 18 months evaluation only 11 patients out of 26
were taking acute medication for pain relief (average of improvement
57.3% from baseline evaluation). In addition, functioning in daily life
significantly improved over the treatment period: patients had
presented with severe disability at baseline (MIDAS grade IV; 29 ± 3),
which was reduced to mild disability (grade II) at all 3 observation
time points (Figure 2D). Patients presented with mild anxiety/
depression (mean HADS score 11 ± 2), which was reduced to 7 ± 1.4 at
end of observation.

Three patients reported mild side effects with 3 incidences of pain
in the occipital injection site lasting 10 to 12 days and 2 reports of a
feeling of "heaviness of the head" without objectifiable weakness in the

cervical musculature. None of our patients showed ptosis or facial
weakness after incobotulinumtoxinA injection.

Figure 2: (A, B, C, D) Change from baseline in different efficacy
parameters over the 18-month treatment period with
incobotulinumtoxinA (n=26; 6 injection cycles). Data are mean +
SD. *p<0.05 compared to baseline. NSAID=nonsteroidal anti-
inflammatory drug.

Figure 3: (A, B, C) Mean changes in different efficacy parameters
after the switch to onabotulinumtoxinA (n=26; 2 injection cycles).
*p<0.05 compared to baseline.

Following 18-month incobotulinumtoxinA treatment, patients were
switched back to onabotulinumtoxinA. After six months of treatment
with onabotulinumtoxinA, patients continued to show important
improvements compared to baseline data with mean monthly
migraine headache episodes of 4.1 ± 1.0 (p<0.05) (Figure 3A). Mean
pain intensity during episodes was 5.8 ± 0.9 (p<0.05; Figure 3B),
consumption of acute pain medication 4.0 ± 0.9 tablets (p<0.05), and
mean functioning in daily life (MIDAS scale) 8.2 ± 1.2 points (p<0.05;
mild disability; Figure 3C). Patients reported moderate anxiety/
depression (mean 12 ± 2 on the HADS scale). Eleven patients out of
twenty-six were taking medication for pain relief at the 6-month
evaluation; 6 reported taking NSAIDs and 5 were taking triptans
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(average improvement of 57.3% compared to the baseline). The
number of patients still on pain relief was the same as at the end of
incobotulinumtoxinA treatment.

None of the patients reported adverse events after
onabotulinumtoxinA pericranial injections.

Discussion
The chronic migraine sufferers participating in this study

experienced frequent and severe monthly headache migraine episodes
at study entry and were markedly impaired in their daily functioning.
None benefitted from previous prophylactic headache treatment and
all were non-responders to onabotulinumtoxinA using the
conventional injection regimen described in PREEMPT [5-8].
Pericranial injections of fixed-dose incobotulinumtoxinA over a
period of 18 months resulted in significant improvements: mean
frequency and severity of monthly migraine headache episodes were
reduced by 75% and 32.3%, respectively. This was accompanied by an
improvement of at least 68.9% in patients’ daily functioning, and a
lower consumption of acute pain medication and prophylactic
treatment. Comparable results were observed in an open study with
onabotulinumtoxinA: patients with refractory migraine (most of
whom showed analgesic overuse) experienced a decrease in severe,
disabling headache episodes, in the consumption of triptans, and in
the number of emergency hospital visits over a median 4 treatment
cycles [16]. After patients were switched back to onabotulinumtoxinA,
the improvement achieved with incobotulinumtoxinA could be
sustained during a further six months of evaluation.

The improvements seen in our study were still significant compared
to baseline after six treatment cycles suggesting a sustained benefit
with long-term incobotulinumtoxinA treatment in this patient group.
Long-term BoNT/A benefit with onabotulinumtoxinA was also
observed in clinical practice over a 5-year period in the treatment of
chronic daily headache [17]. The authors reported a maximum
reduction in monthly headache frequency after 12 months of
treatment but improvements were still observed thereafter. An
additional subgroup analysis of the PREEMPT clinical trials
comparing patients who had received 5 treatment cycles with
onabotulinumtoxinA with those patients who had received only 3
cycles found greater improvements for the former group in a number
of headache symptom measures [18] indicating better outcomes with
earlier treatment initiation for repeated BoNT/A treatment.

In the PREEMPT clinical program, onabotulinumtoxinA was
administered in 31 fixed-dose injections of 5 U (dilution 5 U/0.1 ml
saline) across pre-defined sites: corrugator (10 U, two sites), procerus
(5 U, one site), frontalis (20 U, four sites), temporalis (40 U, eight
sites), occipitalis (30 U, six sites), cervical paraspinal (20 U, four sites),
and trapezius (30 U, 6 sites); the permitted dose range was 155-195 U
[5-8]. None of our patients showed ptosis or facial weakness after
BoNT/A injection. In our opinion, the more concentrated BoNT/A
solution (10 U/0.1 ml) used in this study might explain the low rate of
this type of adverse effects because this dilution avoids toxin spread to
other facial muscles (Orbicularis oculis and eyelid levator). We would
like to point out the sustained benefit that our patients experienced
after switching back to onabotulinumtoxinA using the same injection
regimen as for incobotulinumtoxinA treatment. We hypothesize that a
higher BoNT/A concentration and fewer injection sites might be more
effective and might reduce the incidence of adverse events in chronic
migraine patients, as reported previously [19].

Although the patients in this study were initially non-responders to
onabotulinumtoxinA (conventional regimen: 155-195 U, dilution 5
U/0.1 ml, 35-30 injection sites), onabotulinumtoxinA was well
tolerated and effective in all assessments during the six months after
being switched back from incobotulinumtoxinA at a higher fixed-dose
(200 U), a higher concentration (10 U/0.1 ml) and fewer injection sites
(20). Temporary muscle atrophy, weakness of neck extensors, or eyelid
ptosis as previously shown [5,6] did not occur.

Study limitations include the lack of a control group and the small
sample size. Better-designed studies with a larger sample size are
needed to confirm our results. We think that not all patients tolerate
the same BoNT/A dose and not all patients tolerate the same high-
dose injections. Future parallel-group studies including a placebo arm
should compare our treatment regimen to lower dose BoNT/A
regimens and also to non-pharmacological modalities.

Conclusions
Although our study is limited by its open-label character, long-term

treatment with incobotulinumtoxinA was well tolerated and showed
sustained benefits for patients with chronic refractory migraine who
were non-responders to onabotulinumtoxinA by reducing the
frequency and severity of monthly headache episodes. This was
accompanied by improvements in daily functioning and a lower
consumption of acute pain medication. Subsequent switching back to
onabotulinumtoxinA using the same injection regimen as for
incobotulinumtoxinA sustained these benefits for a further six
months. Higher concentrated BoNT/A solutions and fewer injection
sites might reduce the incidence of adverse events while providing the
same efficacy as reported in previous studies.
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