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Chronic migraine is an important cause of functional disability and quality of life deficits,
affecting 12% of the world population. Therefore, more treatment alternatives that promote
better pain control are needed. So, botulinum toxin type A presents itself as a therapeutic
option for this purpose. This integrative review aimed to analyze the functionality of the
Edited by: PREEMPT protocol applied for the treatment of chronic migraine, analyzing the time of
Marcelo Moraes Valena pain control, the frequency of repetition of the treatment and the possible subtypes of pain
that benefit most from botulinum toxin. Data were collected from the National Library of
Medicine and Lilacs databases, and the research concluded in July 2022. 31 articles were
Keywords: found, of which only 22 publications were considered eligible to compose this study, and
PREEMPT Protocol those that contemplated the research objectives were selected. above. Botulinum toxin
OnabotulinumtoxinA

Chronic Migraine type A presents an effective, safe and well-tolerated preventive profile for patients with

Botulinum Toxin A chronic migraine, increasing the patient's quality of life and works in pain control.
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Introduction

hronic migraines are recurrent episodes of headache on

15 or more days per month in patients with a history of
moderate to severe migraine, which may be followed by con-
comitant neurological symptoms such as nausea and vomits
and sensory changes, as known as aura.! According to the
Global Burden of Disease Study, migraine acts as the sec-
ond leading cause of years lived with disability around the
world? and affects individual well-being, causing cognitive
and socioeconomic impairments and represents a significant
cause of absenteeism and productivity deficits nowadays.*
In addition, the most diverse pharmacological therapies that
are widely available often can not promote a good solution
to the problem.* This scenario makes it imperative to search
for effective alternatives for the treatment and prevention of
migraines®, since the etiology of migraines is multifactorial
and involves extra and intracerebral factors.” The release
of peptides in neuronal terminals works in the genesis of
the painful condition of migraines, with the glutamate, the
peptide related to the calcitonin gene and substance P
working as the main mediators that implies for this context.8?

In this scenario, the advent of botulinum toxin
(onabotulinumtoxinA)  appears as a  promising
therapy, given its regulatory mechanisms on the

pathophysiological processes of migraine. This one,
applied through a standardized model known as the
PREEMPT Protocol, which establishes the application of
a fixed dose subcutaneously of 5 units (U) of BoNTA in
31 to 39 defined regions of the scalp and neck at 12-
week intervals, in a total of 155-195U applied, works
by promoting pain modulation through peripheral and
central pathways'?, which potentially results in a decrease
of the pain intensity and in the recurrence of crises and an
increase in the patient's quality of life."

In this study, we aimed to verify the benefit of botulinum
toxin, used through the PREEMPT protocol, the only one

©)

approved by the FDA, in patients with chronic migraine.

Methodology

This article consists in an integrative review about the
effectiveness of the PREEMPT Protocol as a standard
application of botulinum toxin applied for the treatment of
chronic migraine. Data collection strategy was completed
in July 2022, being made in the U.S. National Library
of Medicine (Medline) and the Latin American Health
Sciences Literature System (LILACS) databases. The search
terms researched were “preempt protocol”, “chronic
migraine” and “onabotulinumtoxinA”, chosen based on
a previous literature review. Furthermore, the Boolean
operator “AND” was used and it was chosen to alternate
the last two terms with the first.

In all, 31 articles were found in the PubMed database
and 01 in LILACS. Ten of these articles were excluded
because they did not match the inclusion criteria. Twenty-
two publications were selected, which the results are
related to the specific objectives of this integrative review:
1- verify the frequency of treatment repetition: quarterly
or halfyearly; 2- analyze the pain control time; 3- identify
possible types of pain that have a better prognosis with
botulinum toxin. The inclusion and exclusion criteria for
this integrative review were guided based on the research
objectives. Articles available in English and Spanish were
selected. There were no restrictions regarding the study
design, however, repeated works in databases that did
not permeate the main theme of the present study were
excluded.

Results

Twentytwo publications were selected, the results of which
will be shown in this section and summarized in Table 1.
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Table 1. Sample characteristics

an integrative review

2

Data Base

Article Title

Authors

Findings

Medline

OnabotulinumtoxinA in the treatment of patients
with chronic migraine: clinical evidence and
experience

Chia-Chun Chiang, Amaal J
Starling'

OnabotulinumtoxinA is an effective and well-tolerated preventive medication for chronic migraine.
However, more long-term reports on effectiveness and cost-benefit analyzes are needed.

Medline

Medline

Medline

OnabotulinumtoxinA treatment for chronic
migraine: experience in 52 patients treated with
the PREEMPT paradigm

Onabotulinumtoxin A for chronic migraine
with medication overuse: clinical results of a
long-term treatment

Onabotulinum toxin A (Botox) for chronic
migraine freatment: an ltalian experience

Maria Isabel Pedraza et al.’

L Grazzi'

Licia Grazzi, S Usai'®

In conclusion, when used according to the PREEMPT paradigm, OnabotA is a safe and effective treatment
in a real clinical sefting, even when there are criteria of refractoriness to oral preventives.

BoNTA seems fo be effective for patients with chronic migraine, particularly for patients who are not
adherent to oral preventive medications. The early stages of the disease result in better treatment outcome.
Future studies are needed to determine the management sirategy of patients after 1 year of treatment.

The results reinforce the clinical benefit obtained with the first year of treatment, due the intense efforts to
evaluate the analgesic properties of Onabotulinumtoxin A and its clinical applicability for a period longer
than 1 year.

Medline

Medline

Medline

Influence of headache pain infensity and

frequency on migraine-related disability

in chronic migraine patients treated with
OnabotulinumfoxinA

Botulinum foxin A in chronic refractory
migraine: premarketing experience

Effects of onabotulinumtoxinA treatment on
efficacy, depression, anxiety, and disability in
Turkish patients with chronic migraine

Marta Torres-Ferrus, et al.’

Alvaro-Gonzélez LC et al."”

Demiryurek BE, Erfem DH, Tekin A,
Ceylan M, Aras YG, Gungen BD.'®

When evaluating the improvement of headache disability in patients with chronic migraine, the variables
"pain infensity" and "pain frequency" are equally important and act as a significant primary outcome
measure in patients after freatment with OnabotulinumtoxinA.

The OnabotulinumtoxinA has shown a good efficacy in the p of chronic mig
clinically expressed through the decreasing of the headache intensity and analgesic abuse.

Treatment with OnabotulinumtoxinA is efficient and reliable for patients with chronic migraine. There was
a clinical decline (worsening of headache frequency and anxiety severity) in the third month compared
to the first.

Medline

Prospective analysis of the use of
OnabotulinumtoxinA (BOTOX) in the treatment
of chronic migraine; realife data in 254
patients from Hull, UK

Khalil M, Zafar HW, Quarshie V,
Ahmed F.1?

A prospective analysis of 254 patients concluded that onabotulinumtoxinA reduced the number of
migraine days and increased the number of headache-free days, as well as improving the patient's quality
of life. It also advocated that this treatment should be offered to patients who do not benefit from oral
prophylactic agents or invasive options.

Medline

Medline

Medline

Guideline on the use of onabotulinumtoxinA in
chronic migraine: a consensus statement from
the European Headache Federation

The efficacy of botulinum toxin type-A for
intractable chronic migraine patients with no
painree time

Quarterly repeat cycles of onabotulinumtoxinA
in chronic migraine patients: the benefits of
the prolonged treatment on the continuous

responders and quality-ofife conversion rate in

a reallife setting

Bendtsen L, Sacco S, Ashina M,
Mitsikostas D, Ahmed F, Pozo-
Rosich P, Martelletti P.20

Atraszkiewicz D, lto R, Bahra A.2!

Santoro A, Fontana A, Miscio
AM, Zarrelli MM, Copetti M,
Leone MA.22

Treatment with OnabotulinumtoxinA should be stopped if there is no response within the first two to three
cycles. Assessment of response fo treatment should be made by comparing the 4 weeks prior to the 4
weeks affer each cycle. Patients should be reassessed 4 to 5 months after stopping botulinum toxin and
treatment should be stopped in those who have reduced headache pain to less than 10 days/month for
3 months.

We conclude that botulinum toxin is effective in one in five patients with chronic migraine without pain-free
time previously unresponsive fo drugs, including patients with persistent-onset headache.

Realife results exhibited efficacy and safety of repeated cycles of onabotulinum toxin and showed that an
18-month (six-quarter cycle) of treatment is able to sustain and significantly improve efficacy outcomes and
the quality of life achieved at 6 and 12 months.

Medline

Medline

Medline

Onabotulinumtoxin-A in Chronic Migraine:
Should Timing and Definition of Non-Responder
Status Be Revised? Suggestions From a Real-life

ltalian Multicenter Experience

OnabotulinumtoxinA: An Effective Tool in the
Therapeutic Arsenal for Chronic Migraine With
Medication Overuse

Reallife data in 115 chronic migraine patients
treated with Onabotulinumtoxin A during more
than one year

Vernieri F, Paolucci M, Altamura
C, Pasqualetti P, Mastrangelo V,
Pierangeli G, Cevoli S, D'Amico D,
Grazzi L®

Edoardo Caronna, Victor José
Gallardo, Natalia Hernandez-
Beltran, Marta Torres-Ferrus,
Patricia Pozo-Rosich.?*

| Aicua-Rapun, E MartinezVelasco,
A Rojo, A Hernando, M Ruiz, A
Carreres, E Porqueres, S Herrero, F
Iglesias, A L Guerrero.>

The results of the present real-ife study indicate that the definition of responders/non-responders to
botulinum toxin patients should probably be delayed at least after 1 year of treatment, ie 4 cycles.

OnabotulinumtoxinA is effective and beneficial, acting as an important tool in acute medication
discontinuation in patients with chronic migraine and medication overuse.

The effectiveness of OnabotA in patients with chronic migraine lasts beyond the first year of freatment.
Prolonged discontinuation of treatment is unlikely, but decreasing overuse of acute medications and
decreasing the frequency of procedures are realistic long-term goals.

Medline

Medline

Medline

Onabotulinumtoxin A for prophylaxis in chronic
migraine: preliminary data from Headache
Regional Centre of Aosta Valley

Increased efficacy of regularly repeated cycles
with OnabotulinumtoxinA in MOH patients
beyond the first year of treatment

Botulinum toxin A: a new option for treatment of
chronic migraine with medication overuse

C lia, P Tosi, G Giardini, L
Caligiana, E Bottacchi.?*

Guerzoni S, Pellesi L, Baraldi C
Pini LA.7

Licia Grazzi, Susanna Usai.”®

The safety and tolerability of onabotulinumtoxinA stand out. It's long time duration of action, 3 months,
makes it an attractive option for drug overuse patients.

There was a significant reduction in analgesic intake on days of fainting in the first and second months
after BONTA injection, with an increase in the third month.

Botulinum toxin is effective for patients with chronic migraine. lts long duration of action and low adverse
reactions stand out, making it an effective alternative. Future studies are needed fo better identify possible
predictors of response to this treatment.

Medline

Factors associated with favorable outcome
in botulinum foxin A treatment for chronic
migraine: A clinicbased prospective study

Mi Ji Lee, Chungbin Lee, Hanna
Choi, Chin-Sang Chung.”

Good results for treatment with botulinum toxin (BTA) are associated with shorter disease duration. Further
studies are needed to assess the pathophysiological mechanisms and outcomes of BoNTA treatment.

Medline

Clinical experience of treatment with
onabotulinumtoxin A in patients with refractory
migraine

José A Palma, Pablo Irimia, Roberto
Fernandez-Torron, Sara Ortega-
Cubero, Mario Riverol, Maria R
Luquin, Eduardo MartinezVila.®®

It was concluded that treatment with OnabotulinumtoxinA is safe and useful for patients with refractory
episodic and chronic migraine, including patients with medication-overuse headache.

Medline

Long-ferm experience with onabotulinumtoxinA
in the treatment of chronic migraine: What
happens after one year?

Eva Cernuda-Morollén, César
Ramén, Davinia Larrosa, Rocio
Alvarez, Nuria Riesco, Julio
Pascual. !

The results confirm a long-ferm response to Botulinum Toxin in three-quarters of patients with chronic
migraine. The lack of response occurs in about one in 10 patients after one year. Uninterrupted injections,
however, can be delayed up to four months in approximately 40% of patients

LILACS

Botulinum toxin type A wear-off phenomenon in
chronic migraine patients: how long does the
maximum efficiency last

Pak, Aygul Tantik; Ustin, Ismet;
Sengul, Yildizhan.®

Botulinum foxin was effective in reducing analgesic intake and headache days in the first and second
months after injection, with an increase registered in the third month..

Medline

OnabotulinumtoxinA: A Review in the
Prevention of Chronic Migraine

James E. Frampton, Stephen
Silberstein.?

The totality of clinical trials and studies indicate that botulinum toxin is effective and well tolerated for the
prevention of chronic migraine, being particularly useful for patients who have previously failed to respond
or are infolerant fo oral medications.
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A study performed in Turkey with 60 patients maintained
the treatment cycle every 3 months and obtained results
considered effective and reliable for patients with chronic
migraine, reflected in the decrease in headache frequency
and severity with a 50% reduction in the number of days
with the headache. In addition to this finding, it was found
that in the third month, compared to the first, the frequency
of headache worsened, a fact justified by the researchers
as the end of the “placebo effect”.’®

Bendtsen et. al?® conducted a study on the use of botulinum
foxin, in which it was chosen to follow the treatment cycling
regimen at an interval of three months, as recommended
by the PREEMPT Protocol. This study highlights the difficulty
of evaluating the continuous therapeutic response, since
the effect may initially only last 2-3 months, a fact that
reinforces the need for reapplication within the described
time inferval, followed by clinical follow-up.

Accordingly, an interesting prospective observational
cohort published in 2021 followed 80 patients with chronic
migraine monthly and concluded that treatment with BONTA
did, in fact, reduce the use of analgesic medications and
the days/month of headache (the baseline mean was 18
95+2.69 days/month; in the first month it decreased tfo
10.55+3.15 days/month (p<0.001); in the second month
it decreased to 9.31+2.43 days/month (p<0.001 ) and in
the third month there was an increase to 11.97+3.27 days/
month (p<0.001). Simultaneously, from the third month
onwards, there was an increase in headache and a return
to the use of analgesic drugs from the second to the third
month (p<0.001).8

Still keeping up the same protocol strategy, but extending
its duration to a longer final period, Santoro et. al22
concluded through a retrospective evaluation in which they
analyzed 47 patients diagnosed with chronic migraine,
that the prolonged treatment with onabotulinumtoxinA
for 18 months (T18) - six quarterly cycles - would act to
substantially increase the results of efficacy and quality of
life compared to those achieved in the 12-month period
(T12). This finding was reflected in the statistically significant
reduction in the mean monthly headache hours, which
decreased over time T12, 90.4 + 93.9; T18, 53.2 + 79.2)
(p < 0.001).

To this end, some works already published are being
guided in this direction. A small subgroup of 16 patients
previously treated at the total PREEMPT time underwent
a second freatment for another additional year and had
promising results: there was a decrease in medication

intake by each month (23.8 + 6.8 baseline; 13, 8 + 7.68

)

in the first year and 15.8 + 8.48 in the second year) and
in the headache: (25.3 + 6.1 at baseline; 15.1 + 7.8 at 1
year and 15, 5 + 8.7 in 2 years)."

Cernuda-Morollon et. al31 evaluated some longferm
prognostic aspects of treatment in migraine patients.
It was found that 90% of patients need to continue with
OnabotulinumtoxinA injections after the first year of
treatment so that the frequency of migraine remains
under control. However, it is worth noting that the results
of this study also reiterate the longterm response to
OnabotulinumtoxinA injections, which can be maintained
for periods longer than two years.

Dodick et. al*®, in a post hoc analysis, evaluated
populations using onabotulinumtoxinA  after the first
treatment. In addition to good folerability, treatment with
onabotulinumtoxinA was found to promote progressive
headache improvement, confirmed in subsequent years of
treatment with a sustained reduction in the headache days.
Regarding the subtype of pain mentioned in the
publications, a prospective observational study developed
in South Korea only explained that among the 42 patients
“responsive” to the therapy, 37 (88.1%) had migraine
without aura and five (11, 9%) with aura. Likewise, among
the 28 patients “unresponsive” to BoNTA therapy, 23
(82.1%) had migraine without aura and five (17.9%) had
aura. In this study, it was also observed that the shorter the
duration of the disease, the better the response fo treatment
with botulinum toxin (p = 0.019). The application of
BoNT-A is also indicated in the initial phase of the disease,
thus resulting in a better treatment result.

Discussion

According to the results of this review in which we
analyzed the efficiency of the PREEMPT Protocol in the
injection of Botulinum Toxin (BoNTA) in patients with
migraine, there was a significant decrease in the number
of days with headache, migraine severity, disabilities and
other complaints, in other words, that's a consistent aspect
across all analyzed studies.

Chronic migraine primarily affects the most productive
years of an individual's life, given its higher incidence in
middle age. In addition, the high costs of chronic migraine
aftacks are not only due to factors such as absenteeism,
but also to medical costs arising from the large need for
medication, visits o the emergency room, hospitalizations,
and others.* Despite this significant burden of disease
and behavior that is refractory to most of the therapeutic
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arsenal, prophylactic treatment with botulinum toxin A
compared to placebo provided significant improvements
in several spectrum of symptoms of this type of headache.®

Botulinum toxin works to inhibit pain through peripheral
and central pathways, plays the role of blocking the
neurotransmitter's discharge such as substance P and
especially CGRP from the meninges and portions outside
the calvaria that would lead to the release of cytokines.®
At the cellular level, modulation of ion channels occurs
and the botulinum toxin chains bind to nerve receptors in
the terminal portion of type C conducting fibers, so that
endocytosis occurs and its concomitant passage into the
nervous system, resulting in modulation of the nociceptive
process, modifying the threshold of its perception.®*%.
Such changes start in two to five days and last up to two
weeks to reach the maximum effect at the synaptic level.*%

The effects of botulinum toxin tend to appear around
five to six weeks affer inoculation and its recovery after
12 weeks, this reason justifies the frequency of quarterly
administration®, reinforcing the need for reapplication
within the described time interval, followed by clinical
follow-up.?? This time of action makes botulinum toxin a
really viable therapeutic option for refractory patients or
patients with low adherence to oral medications™, since
within the therapeutic window, the need for the concomitant
use of other medications is drastically reduced.

In general, it is necessary fo investigate the continuity
of treatment with OnabotulinumtoxinA beyond the limits
set out in the PREEMPT Protocol?? and also its clinical
applicability in a period longer than 01 year fo confirm
the improvement observed in the first year of treatment’,
in view of the fact that some studies have shown that the
duration of efficiency tends not fo be as long as believed.®

In this scenario, few data and studies have been published
evaluating the longterm experience with botulinum toxin in
a “reallife environment”.?¢ There is a lack of information
about the end of treatment with BONTA after the PREEMPT
period in patients who had a good response, given that
the interruption promotes an important deficit in quality of
life. Another open question is the possibility of terminating
therapy with OnabotulinumtoxinA after the first year in
patients who had a good response, since it has been
shown that when treatment is stopped, quality of life
parameters decline.** However, it is worth noting that the
results of this study also reiterate the longterm response to
OnabotulinumtoxinA injections, which can be maintained
for periods longer than two years.*'

{@
Conclusion

In all analyzed works, clinical trials and studies,
OnabotulinumtoxinA appears as an effective, safe and
well-tolerated preventive drug for patients with chronic
migraine, acting directly in the decrease of headache days
per month, increase in painfree days and in the reduction
of headache. need for analgesic medications, which
reflects in a substantial increase in the patient's quality of
life in the reduction of the huge costs used for pain control.
It was concluded that some patients benefit from prolonged
treatment longer than the initial 12 months, confirming the
trend towards improvement achieved in the first year.
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