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Botulinum Toxin Type A in the Treatment of Chronic Migraine
Without Medication Overuse

Frederick G. Freitag, DO; Seymour Diamond, MD; Merle Diamond, MD; George Urban, MD

Introduction.—Chronic migraine is a recent diagnostic term that has undergone evolution from its original description.
Clinically it has been believed that medication overuse contributed to its development and would block attempts at prevention.
Previous studies with Botulinum Toxin Type A have demonstrated that it is effective even in patients with medication overuse.
This study undertakes to examine the effects of Botulinum Toxin Type A in the absence of medication overuse in patients with
chronic migraine.

Study Design.—Double-blind placebo-controlled randomized trial of Botulinum Toxin Type A 100 units administered in
a fixed dose and site paradigm.

Patients.—In total, 86 patients were enrolled. A total of 60 patients were randomized and 41 patients were treated with the
study medication or placebo. Five patients failed to complete the study, which lasted 4 months after the study medication was
injected.

Results.—Botulinum Toxin Type A was statistically superior to placebo for the primary endpoint of reduction in migraine
headache episodes. Six patients on Botulinum Toxin Type A compared with 3 patients on Placebo had at least a 50% reduction
in their migraine episodes. Active treatment was superior to placebo for the secondary endpoints of total headache days,
headache index, and quality of life measures. It showed numerical superiority to placebo for acute medication use and Migraine
Disability Assessment Scores. Adverse events were rare and similar in both treatment groups.

Conclusions.—The use of Botulinum Toxin Type A may be an effective treatment for chronic migraine when the patient
does not have concomitant medication overuse. It was well tolerated in this trial.
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INTRODUCTION

Migraine headaches occur in approximately 18%
of women and 6% of men, resulting in significant
disability, decreased quality of life (QOL), and a
major financial burden on society.! Migraine patients
may be at risk for progression of their disease to a
more chronic form of the disorder marked by an
increase in the frequency of headache days." Chronic
migraine (CM) is in the subset of the chronic daily
headache (CDH) disorders. At the time of the study,
it was not recognized by the International Headache
Classification Committee as a distinct diagnosis. CM
was first characterized by Silberstein and Lipton,™®
and includes: head pain occurring on 15 or more days
per month, headache duration of 4 or more hours and
increasing headache frequency with decreasing
symptom severity over a 3-month period.>®* CDH
comprises a group of heterogeneous disorders char-
acterized by the occurrence of headaches at least 15
days per month.” While most CDH patients are cat-
egorized as having transformed migraine (TM)3’
others may have chronic tension type headache. TM is
often associated with medication overuse headache
(MOH)."*!" Patients with CM may have MOH or they
may evolve for other reasons.

Preventive migraine treatment is recommended
for patients experiencing frequent, severe, recurring
migraines that interfere with daily activity.'> From the
American Migraine Prevalence and Prevention
Study, it was estimated that 38.8% of patients with
migraine were candidates for preventive medications
yet only 13% were currently receiving potential treat-
ment.”* At the time of this study, clinical trials had
been conducted in CDH but not in CM.

It was traditionally believed that patients are
refractory to preventive treatments until acute head-
ache pain medications are withdrawn."* Overuse of
medication to treat headaches, such as analgesics,
ergotamine, and triptans, can contribute to the symp-
toms of chronic headache disorders and often con-
founds both diagnosis and prevention of CM.*>" It
had been traditionally believed that patients with
MOH were relatively refractory to preventive medi-
cations until they had been withdrawn from these
offending agents.'* The definition used for MOH in
itself is one that has only recently come in to use with
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the current International Classification of Headache
Disorders, 2nd edition (ICHD-II) and has evolved
further since its publication. At the time of the trial,
headaches could be “induced” by acute headache
medications or there could be headaches associated
with “abuse” of acute headache medications (ICHD-
I),'® in both cases termination of the offending agent
was required to prove the diagnosis, a situation which
continued to exist until the most recent revision of the
classification of MOH. Even though the ICHD did not
recognize the terminology of MOH and CM at the
time this study was initiated, many clinicians in the
United States had begun to attempt to define what
they appreciated clinically among their patients.

Many CM patients have MOH as a coexisting
process, which may influence the effectiveness of pre-
ventive medications. In 2 large placebo-controlled tri-
als,"”? Botulinum Toxin Type A (BoNTA) has been
demonstrated safe and efficacious in patients with CM.
Patients with CM with MOH had a robust response to
treatment with BONTA. However, a substantial pro-
portion of patients with CM do not have MOH asso-
ciated with it. There is a need to assess the efficacy and
safety of BONTA in patients not overusing acute medi-
cations. Furthermore, these studies of CM have not
specifically separated out the effects of MOH and
therefore have failed to address the true effectiveness
of BONTA in CM without MOH.

METHODS

Participants.—Patients were recruited for the study
who met the diagnosis of CM as defined by Silverstein
and Lipton; that is, the patients had head pain occur-
ring on 15 or more days per month with headache
duration of 4 or more hours. The headache frequency
had been increasing, however; the associated symp-
toms had been decreasing in severity over a 3-month
period. Patients were recruited from the outpatient
clinic population as well as from research department
database. A nationwide institutional review board
approved the protocol and informed consent.
Patients were provided with written informed
consent. After obtaining written informed consent
male and female patients between the ages of 18 and
65 years underwent a review of their general medical
and surgical history and their headache history was



Headache

obtained. They had a brief general physical examina-
tion and vital signs obtained along with a neurological
examination.

Patients were required to have a 6-month history,
prior to baseline, of CM. In addition, they were
required to have migraine episodes meeting the cri-
teria 1.1 or 1.2 of the ICHD-I and 15 headache days
during the prospective baseline phase. If they were on
preventive medications, then they must have been on
stable doses of preventive medications for 60 days
prior to study entry and be willing to remain on them
at those same doses for the duration of the study.
Females were required to be practicing an acceptable
method of contraception and have a pregnancy test or
to be incapable of pregnancy.

Patients were excluded from the study if they had
taken previous botulinum toxin of any serotype for
any therapeutic reason. Additionally, if they had a
history of myasthenia gravis, Eaton-Lambert syn-
drome, amyotrophic lateral sclerosis or other disorder
of neuromuscular function or if they were using con-
comitant aminoglycoside antibiotics, curare-like
agents or other agents that might interfere with neu-
romuscular function, they were excluded. Patients
with diagnoses of migraine beginning for the first time
after age 50 years, cluster headaches or basilar, oph-
thalmoplegic, or hemiplegic migraine, exclusively
having migraine aura without headache also were
excluded. Patients were excluded if they had a more
painful condition than their migraine pain, progressive
neurological disorders, or a structural disorder of the
brain from birth, trauma, or past infection. Patients
were excluded if they had received injections or oral
corticosteroids within 30 days prior to the baseline
diary initiation visit. Patients with a significant major
psychiatric disorder (eg, major depression) or receiv-
ing antipsychotic medication, or who had a Beck
Inventory of Depression Scores greater than 24 were
also excluded. Patients who have received an investi-
gational drug or used an investigational device within
30 days of study entry could not participate.

At the time of the study, medication overuse
guidelines were not specific. We utilized the following
criteria (Table 1). Patients were excluded from study
enrollment or from randomization to treatment if
they were taking triptans more than 3 days per week,
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Table 1.—Criteria for Medication Overuse Headache

Type of medication Medication overuse criteria

Simple analgesics >1000 mg aspirin/
acetaminophen, >5
days/week

Combination analgesics >3 tablets/day, >3 days/week
(caffeine, barbiturate-
containing medication)

Narcotics >1 tablet/day, >2 days/week

Any combination of above >4 days/week

Ergotamine/dihydroergotamine 1 dose/day >2 days/week

Triptans 1 dose/days >3 days/week

Any combination of 1 dose>2 days/week
ergots/triptans

Caffeine >500 mg/day

ergotamine more than 2 days per week, or dihydro-
ergotamine more than 2 days per week. Patients were
also excluded from enrollment if they were taking any
combination of the above medications more than 3
days per week.

Patients were excluded from enrollment in the
study if they were consuming caffeine from dietary
and medicinal sources in excess of 500 mg per day on
a daily basis in excess of 28 days prior to study
enrollment.

Analgesic exclusions were for patients taking
opioids more than 2 days per week, simple analgesics
on average more than 2 tablets per day 5 or more
days per week for at least 28 days. Additionally, those
taking combination analgesics on average more than
3 tablets per day and 3 or more days per week for at
least 28 days were also excluded from enrollment or
randomization. Patients were excluded from enroll-
ment or randomization to treatment if they were
using a combination of any of the previous on 4 or
more days per week for at least 28 days.

All patients after providing written informed
consent were enrolled in the study. They entered a
28-day screening phase to assess for the inclusion and
exclusion criteria. Patients who met all of the inclusion
criteria and none of the exclusion criteria were ran-
domized to their respective treatment groups to
receive either BONTA or placebo and entered the
baseline diary phase. Patients were provided with
instruction in keeping their headache diary at the end



204

Table 2.—Study Drug Injection Sites and Dosage of BONTA

Total units Number of injections
Glabella 20 4
Temporal 20 4
Frontal 10 4
Suboccipital 30 6
Trapezius 20 4
Total 100 22

BoNTA = Botulinum Toxin Type A.

of baseline diary phase, patients continuing to fulfill
study criteria had a brief physical examination and
vitals signs and received treatment with either BONTA
100 units or an identical appearing placebo injection.

Patients were seen subsequently at 4-week inter-
vals for the remaining 16 weeks of the study. At each
study, visit diaries were collected and reviewed,
Migraine Disability Assessment Scores (MIDAS) and
qualify of life assessments made. The patient was
queried regarding adverse events. At the final visit,
the patient also underwent a brief physical
examination.

Headache diary data collected consisted of date
and duration (clock times) of each headache the
patient experienced. For each headache, the patient
noted the maximal pain experienced associated
symptoms with the headache of nausea, vomiting,
photophobia, phonophobia, exacerbation by physical
activity, location, pain characteristics, medication
taken, and dosing. Additionally, the patient kept
record in the diary of any adverse events experienced
including start and stop date and severity, concomi-
tant medications, and reason(s) for use.

Interventions.—Botulinum  Toxin Type A
(BOTOX®, Allergan, Inc., Irvine, CA, USA) 100 units
or placebo (sterile saline) in identical volumes was
administered subcutaneously using a fixed dose and
site paradigm as outlined below (Table 2).
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OBJECTIVES

The objective of this study was to assess the effi-
cacy and safety of BONTA compared with placebo in
the treatment of CM not associated with MOH.

Outcomes.—The primary efficacy parameter was
the change in monthly migraine episode frequency
per 4-week assessment period compared with base-
line. Secondary efficacy parameters also assessed
change from the baseline by 4-week assessment
periods for the BONTA and placebo groups.

These assessments included the change number
of total headache days, and the headache index
(HAI). The HAI (Table 3) being calculated by multi-
plying the maximal severity of a headache in a head-
ache days times the duration of the headache in
fraction of the 24-hour day the headache was experi-
enced by the patient, summing the total of all the
headaches for the evaluation period then dividing by
the number of the days in the evaluation period.

Additional secondary outcome parameters
assessed included the 50% responder rate (the per-
centage of patients who experience a 50% or greater
reduction in their monthly migraine episode fre-
quency), change in the amount of acute medication
used, change in MIDAS, and change in the Head-
ache Pain Specific Quality of Life measure. Safety
and tolerability were determined by the presence
and severity of adverse effects (AEs) in each treat-
ment group.

Sample Size.—There had been no previous studies
in CM and the trials that had been conducted with
BoNTA to date at the time of the study initiation
ranged from small to large without apparent correla-
tion of study outcome to number of participants. For
this pilot trial, an estimated 60 patients were to be
enrolled and treated.
double-blind
placebo-controlled randomized study. Patients were
blind to their treatment allocation and randomized to
active or placebo treatment using a list generated in

Randomization.—This was a

Table 3.—Headache Index (HAI)

z [maximal headache severity x (duration of the headache in hours/24 hours)]

days in evaluation period
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Microsoft Excel (Redmond, WA, USA). The study
medication BoNTA or placebo was prepared by a
registered nurse in the research department familiar
with the preparation of BoNTA following the pre-
assigned randomization schedule. The research nurse
responsible for the monitoring of the patient, review
of diary logs, and completion of case report forms was
different from the nurse preparing the study medica-
tion. The study medication was delivered to the inject-
ing physician in identical appearing syringes for
subcutaneous injection. Each syringe contained an
identical amount of solution. The injecting physician
did not have access to the randomization code and
was not involved in the preparation of the study
medication.
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Statistical Methods.—Statistical comparisons were
made using analysis of covariance (ANCOVA) using
spss software version 11.5 (Chicago, IL, USA) for the
primary outcome parameter and the secondary
outcome parameters other than the adverse events,
which were assessed by tabulation, and the 50%
responder rate for which no statistical comparison
was made. Missing data were handled by last obser-
vation carried forward.

RESULTS

Flow of Patients (Fig.1).—In total, 86 patients
provided informed consent and were enrolled in the
study. A total of 26 patients, however, were discon-
tinued prior to randomization to BONTA or placebo

Assessed for eligibility
(n=86)

Allocated to BONTA
(n=30)
Received allocated intervention
(n=20)
Did not receive allocated
intervention
Secondary to medication overuse

Lost to follow-up (n=0)
Discontinued intervention (n = 2)
Withdrawl of consent

v

Enrollment

Randomization

T

Allocation

Follow-up

Not meeting inclusion criteria
(n=126)

Allocated to Placebo
(n=30)

Received allocated intervention
(n=21)

Did not receive allocated intervention

Secondary to medication overuse
(n=9)

Lost to follow-up (n=0)
Discontinued intervention (n = 3)
Withdrawal of consent

Analyzed (n=18) ‘

Analysis

Analyzed (n=18)

Fig 1.—Patient flow.
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Fig 2.—Reduction in monthly migraine episode frequency fol-
lowing BoNTA treatment. BONTA = Botulinum Toxin Type A.

for failure to meet criteria for CM during the
than 15
migraine headache episodes and less than 15 head-
ache days during the baseline period. Additionally,
19 patients failed to randomize secondary to medi-

screening baseline phase having less

cation overuse during the baseline phase. In total, 41
patients were randomized and received treatment
with either BoNTA 100 units per the previous
described treatment protocol or identically appear-
ing placebo. In total, 41 patients were included in the
intent-to-treat (ITT) analysis. In total, 20 of these
patients were randomized to and received BoNTA.
A total of 21 patients were in the ITT group that
received placebo. Five patients discontinued the trial
prior to completion of the entire 4-month active
treatment phase. Two of these patients were in the
BoNTA group and 3 were in the placebo group.
None of these patients withdrew from the study
related to efficacy or tolerability issues related to the
study drug. All 41 patients were considered in the
intent to treat analysis and safety analysis.

Baseline Data.—A total of 41 patients were ran-
domized and received treatment with the study medi-
cation and included in the ITT analysis. BoONTA
patients were a mean age of 42.2 years (range: 19-64),
with 15 females and 5 males and all but 2 were
Caucasian. The placebo group similarly was almost
exclusively Caucasian (one Pacific Islander) with 15
females and 6 males and a mean age of 42.4 ranging
from 25 to 55 years of age.

Outcomes and Estimation.—The primary outcome
parameter was the change in the number of monthly
migraine episodes. This declined in the BONTA arm
from 13.8 during baseline to 9.6 (=31%) in the final
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month and from 14.6 attacks during baseline for
placebo to 13.3 (-8.9%) at the final visit (P <.001,
Correlation Coefficient = 0.963) (Fig. 2).

Statistical significant change was seen by the first
month following treatment when the attack fre-
quency for BoNTA dropped to 10.7 but rose to
15.4 for placebo (P=.041, Correlation Coeffi-
cient = 0.515). Comparing baseline to end of study for
BoNTA, the decline in attack frequency from 13.8 to
10.1 attacks per month was statistically significant
(P =.001, Correlation Coefficient = 0.695), compared
with the change for the placebo arm frequency at
baseline of 14.6 rising to 15.4 at end of study (P = .046,
Correlation Coefficient = 0.475).

Six of 18 (33%) completers on BoNTA had at
least a 50% reduction in migraine episodes compared
with 3 of 18 (16.7%) placebo patients.

The HAI (Fig. 3) declined from a mean of 18 at
the baseline visit to a mean of 14.2 (-21%) (P > .001,
Correlation Coefficient =0.754) at the last 4-week
assessment in the placebo arm compared with a
decline from means of 203 to 142 (-30.5%)
(P>.001, Correlation Coefficient=0.820) in the
BoNTA treatment arm at the same time points. At the
16 weeks following treatment, there was a statistical
difference between BONTA and P (P =.003, Correla-
tion Coefficient = 0.754). There were no statistical dif-
ferences for this endpoint at other study time points.

Total days with headache in a 28-day evaluation
period declined for both the BONTA and P. At base-
line, both groups had a mean of 23 days with head-
ache per 28-day period (range 16-28 days for both
groups). There was a statistically significant difference
between the treatment groups from beginning to end

1.2 \
A I e
20 =0.003
E 0 ° —=— Placebo
£ ~BoNTA
®© 0
®
% 0

o N M o ®

T T T T
Baseline  Visit1 Visit 2 Visit 3 Visit 4

Fig 3.—Headache index (HAI). BoNTA = Botulinum Toxin
Type A.
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of study for BONTA (P >.001, Correlation Coeffi-
cient 0.797) and for P (P >.001, Correlation Coeffi-
cient 0.881). At the last visit, there was a statistically
significant decline from the baseline visit in favor of
BoNTA with 19 total headaches days/28 days com-
pared with 21 days for P (P=.018, Correlation
Coefficient = 0.549).

Acute medications were totaled across all types
and formulations. There was substantial variation in
acute medication use within both groups. At baseline,
the BoONTA group used an average of 19 doses per
month (range 5-46 doses) as compared with P with a
mean of 21 doses per month per patient ( range 5-36
doses) (P =.174, Correlation Coefficient = 0.335). At
the final visit, acute medication use had declined to 18
doses per month per patient for the BoNTA group
(range 0-48) but did not change for P (21 doses
per month, range 0-60) (P=.72, Correlation
Coefficient = 0.089).

Several other measures were also employed to
assess outcome. These were the MIDAS, and change in
the Headache Pain Specific Quality of Life measure.
MIDAS scores at baseline were 62 in the BONTA
group and 61 in P (P=.259, Correlation Coeffi-
cient = —0.289). While the BONTA group improved by
11 points to a final MIDAS score of 51 and the P group
worsened to a score of 63, these changes were not
significant (P = .445, Correlation Coefficient = 0.199).
For both BoNTA and P, the changes from baseline to
end of trial were significantly different (P =.004, Cor-
relation Coefficient 0.646 for BoNTA and P =.019,
Correlation Coefficient =—0.563 for P).

The QOL instrument revealed no substantial dif-
ference between BoONTA and P at baseline. Cumula-
tive score mean 164 for BONTA (range 80-244) and
169 for P (range 19-262) (P =.769, Correlation Coef-
ficient = 0.074). There was a positive trend which did
not reach significance for the difference in QOL
scores between BoNTA and P. Final QOL cumulative
score mean for BONTA was 178 (range 50-260) com-
pared with P with a final score of 191 (range 44-282)
(P =.078, Correlation Coefficient 0.426). While the
change from baseline to end study was not signifi-
cantly different for P (P =.192, Correlation Coeffi-
cient =0.322), there was a significant change for
BoNTA (P =.013, Correlation Coefficient = 0.570).
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Table 4.—Adverse Events

Adverse event Botulinum Toxin Type A Placebo
Fever 0 2
Backache 0 1
Panic attack 0 1
Heaviness of arm 0 1
Confusion 0 1
Chest heaviness 0 1
Stiff neck 1 1
Dizziness 0 1
Sinus infection 2 0
Hair loss 1 0
Amenorrhea 1 0

Adverse Events.—There were relatively few
adverse vents reported in this study and there was
little difference in the frequency or nature of adverse
events reported between BoNTA and P groups.
Adverse events are summarized in Table 4.

DISCUSSION

This controlled study demonstrated clinical
benefit among BoNTA-treated CM patients whose
condition was not aggravated by the effect of medi-
cation overuse. There were significant reductions in
migraine episodes beginning with the first month of
treatment. BONTA was significant superior both com-
pared with P and from the baseline to the end of trial.
Twice the number of patients had a 50% or greater
reduction in their migraine episodes for the BONTA
group compared with placebo. On other parameters
such as total days with headache, the HAI, MIDAS
score, and QOL measure BoNTA demonstrated
improvement at last visit compared with baseline and
in the case for total headache days and QOL was
significant superior to P. Acute medication use
trended in favor of BoNTA as well.

Given the refractory nature of CM and the idea
that the frequency of headache episodes may be a
strong predictor of migraine progression,”! BoNTA
may also help to prevent headache progression by
reducing headache frequency. This study supports
recent evidence, which shows BoNTA to be an effec-
tive  prophylactic CDH in
migraineurs.”?*? The magnitude of response in

treatment  for
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monthly migraine frequency obtained in this trial was
not as substantial as previous trials in migraineurs
with CDH. This may be due to the lower dosage in
this trial (100 U vs 105-260 U" and 75-225 U® in pre-
vious trials), the lack of repetitive treatment cycles,
and/or the inclusion of patients overusing acute medi-
cations in previous trials, who seemed particularly
responsive to BoNTA.""%

The small number of AEs in this study demon-
strates the high level of safety and tolerability of
BoNTA as preventive CM therapy.

It should be noted that the dosing and results
reported in this study are specific to the formulation
of BONTA manufactured by Allergan, Inc. (Irvine,
CA,USA).The Allergan, Inc. formulation is not inter-
changeable with other botulinum toxin products and
cannot be converted by using a dose ratio.

Acknowledgment: Financial support for this study
was provided by an unrestricted grant from Allergan

Pharmaceuticals.
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