
Citation: Altamura, C.; Brunelli, N.;

Viticchi, G.; Salvemini, S.; Cecchi, G.;

Marcosano, M.; Fofi, L.; Silvestrini,

M.; Vernieri, F. Quantitative and

Qualitative Pain Evaluation in

Response to OnabotulinumtoxinA for

Chronic Migraine: An Observational

Real-Life Study. Toxins 2023, 15, 284.

https://doi.org/10.3390/

toxins15040284

Received: 14 March 2023

Revised: 8 April 2023

Accepted: 11 April 2023

Published: 15 April 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

toxins

Article

Quantitative and Qualitative Pain Evaluation in Response to
OnabotulinumtoxinA for Chronic Migraine: An Observational
Real-Life Study
Claudia Altamura 1,2, Nicoletta Brunelli 1,2 , Giovanna Viticchi 3, Sergio Salvemini 3, Gianluca Cecchi 2,
Marilena Marcosano 1,2, Luisa Fofi 2, Mauro Silvestrini 3 and Fabrizio Vernieri 1,2,*

1 Unit of Headache and Neurosonology, Department of Medicine and Surgery, Università Campus Bio-Medico
di Roma, Via Alvaro del Portillo, 21, 00128 Roma, Italy; c.altamura@policlinicocampus.it (C.A.)

2 Fondazione Policlinico Universitario Campus Bio-Medico, Via Alvaro del Portillo, 200, 00128 Roma, Italy
3 Neurological Clinic, Marche Polytechnic University, Via Conca 1, 60020 Ancona, Italy
* Correspondence: f.vernieri@policlinicocampus.it; Tel.: +39-06225411889

Abstract: (1) Background: Randomized controlled trials and real-life studies demonstrated the
efficacy of OnabotulinumtoxinA (OBT-A) for CM prevention. However, no studies specifically
addressed its effect on pain’s quantitative intensity and qualitative characteristics. (2) Methods: This
is an ambispective study: a post-hoc retrospective analysis of real-life prospectively collected data
from two Italian headache centers on CM patients treated with OBT-A over one year (i.e., Cy1-4). The
primary endpoint was the changes in pain intensity (Numeric Rating Scale, NRS; the Present Pain
Intensity (PPI) scale, the 6-point Behavioral Rating Scale (BRS-6)) and quality scale (the short-form
McGill Pain Questionnaire (SF-MPQ)) scores. We also assessed the relationship between changes
in intensity and quality of pain and disability scale (MIDAS; HIT-6) scores, monthly headache
days (MHDs), and monthly acute medication intake (MAMI) (3) Results: We retrieved 152 cases
(51.5 years SD 11.3, 80.3% females). From baseline to Cy-4, MHDs, MAMI, NRS, PPI, and BRS-6
scores decreased (consistently p < 0.001). Only the throbbing (p = 0.004), splitting (p = 0.018), and
sickening (p = 0.017) qualities of pain collected in the SF-MPQ were reduced. Score variations in
MIDAS related to those in PPI scales (p = 0.035), in the BRS-6 (p = 0.001), and in the NRS (p = 0.003).
Similarly, HIT-6 score changes related to PPI score modifications (p = 0.027), in BRS-6 (p = 0.001) and
NRS (p = 0.006). Conversely, MAMI variation was not associated with qualitative or quantitative
pain score modifications except BRS-6 (p = 0.018). (4) Conclusions: Our study shows that OBT-A
alleviates migraine by reducing its impact on multiple aspects, such as frequency, disability, and pain
intensity. The beneficial effect on pain intensity seems specific to pain characteristics related to C-fiber
transmission and is associated with a reduction in migraine-related disability.

Keywords: OnabotulinumtoxinA; chronic migraine; prevention; pain intensity; pain quality

Key Contribution: OnabotulinumtoxinA has an early and relevant impact on pain perception in
treated patients with chronic migraine.

1. Introduction

Migraine is a neurological condition leading to significant disability despite its parox-
ysmal pattern and benign course [1]. Migraine can be diagnosed upon defined clinical
criteria [2]. It occurs as recurrent headache attacks of pulsating pain of moderate to se-
vere intensity, which is aggravated with movement and is associated with bothersome
accompanying symptoms such as nausea and photo- and phonophobia. During a lifetime,
migraine attacks can present with a fluctuating frequency influenced by several modifying
and non-modifying factors that are not entirely clarified [3]. Some patients (around 8%)
experience a progressive increase in attack frequency until they occur 15 days per month
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or more [4]. Several factors are hypothesized to promote the progression to a chronic
condition [5], including frequent acute medication intake [6].

On the other hand, patients with CM can spontaneously revert to an episodic fre-
quency [7]. People with chronic migraine (CM, ICHD-3) [8] endure a severe disability as
pain is experienced as part of a constellation of disturbances, including other non-cranial
pain, emotional distress, sleep, gastrointestinal, and other somatic disorders [9,10]. The
frequent occurrence of migraine attacks produces the release of molecules with neuroin-
flammatory properties and neurotransmitters outside the blood–brain barrier (BBB), which
enhance the activation of first-order trigeminal nociceptive neurons (i.e., peripheral sen-
sitization) [11]. Moreover, especially when associated with comorbid conditions, it is
believed to lead to maladaptive changes and impaired trigeminovascular functions, which
comprise the “central sensitization” processes, resulting in modifications in subjective
pain perception [12]. Central sensitization is the abnormal responsiveness of central no-
ciceptive neurons to subthreshold afferent inputs, a phenomenon primarily theorized in
migraine [13]. As a consequence, patients with CM can often experience headaches that
are not characterized by typical pulsating migraine features [8] and may develop allody-
nia [14]. The throbbing pain is likely due to the release of vasoactive substances during
migraine attacks, also mediated by mechanotransducers (e.g., Piezo channels [15]), while
the origin of the non-throbbing headache, which is often reported in CM patients, is not
entirely understood.

Randomized controlled trials and real-life studies have demonstrated the efficacy,
safety, and tolerability of OnabotulinumtoxinA (OBT-A), when injected according to the
PREEMPT protocol, in CM prevention [16–20]. The exact mechanisms subtending the
relief from a headache are not entirely clarified. However, different pathways probably
mediate the OBT-A beneficial effect [21,22]. First, OBT-A inhibits the exocytosis of vehicles
releasing pro-inflammatory and excitatory neurotransmitters and neuropeptides such as
substance P, calcitonin-gene-related peptide (CGRP), and glutamate from primary afferent
sensory C fibers transmitting nociceptive pain during migraine attacks and contributing
to the development of peripheral sensitization. OnabotulinumtoxinA also decreases the
insertion of pain-sensitive ion channels into the synaptic membranes of nociceptive neurons,
resulting in reduced sensory neuron excitability. This inhibition of peripheral sensory fiber
activation antidromically decreases the rate of pain signaling directed from the dura to
the spinal trigeminal nucleus, which in turn hinders the establishment of hyperexcitability
(i.e., central sensitization) of the neural networks involved in migraine pathophysiology [23].
This secondary effect on central sensitization is clinically evident in the progressive benefit
observed in treated patients [16]. It is also supported by the finding that allodynia represents
a favorable prognostic factor for a good outcome after OBT-A [24].

Previous studies demonstrated that OBT-A decreased headache days and pain in-
tensity [25], but no studies have specifically investigated its effect on the qualitative char-
acteristics of headache pain in treated patients. The experience of pain goes far beyond
mere nociception; it also encompasses affective, cognitive, and judgmental processes [26].
The recurrence of moderate or severe pain can provoke anticipatory fear and avoidance
behavior, contributing to migraine-associated disability [27].

This study investigated the quantitative and qualitative changes in pain perception in
CM patients receiving one-year treatment with OBT-A.

2. Results

For the present analysis, we retrieved the data of 152 CM patients (51.5 years SD
11.3, 122 females, 80.3%) with a complete data set from a pool of clinical dossiers of
236 patients. All included patients had received at least three previous preventive therapies
and reported an inadequate response. Of these, 19 patients were excluded because of
incomplete data regarding primary variables, as well as 65 cases for not completing a
one-year OBT-A treatment yet. All patients were treated with Botox®. Table 1 summarizes
the variation in clinical variables and pain scales from baseline to Cy-4. As shown, patients
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achieved a significant decrease in monthly headache days (MHDs, by 7 days), monthly
acute medication intake (MAMI, by 6 drugs), and pain intensity scales. In particular,
Numeric Rating Scale (NRS) scores were reduced by 0.9 points out of 10, the Present Pain
Intensity (PPI) scale scores by 0.3 out of 5 points, and the Behavioral Rating Scale (BRS-6)
scores by 0.5 grades out of 6. These variations were consistently significant (p < 0.001).
On the other hand, there was a reduction only in the throbbing (by 0.3 points; p = 0.004),
splitting (by 0.3 points; p = 0.018), and sickening (by 0.3 points; p = 0.017) qualities of pain
according to the McGill Pain Questionnaire (SF-MPQ).

Table 1. Longitudinal changes in clinical variables and pain scales from baseline to Cy-4.

Mean (SD) Baseline Cy-4 p

Female n, (%) 122 (80.3)
Age 51.5 (11.3)

Monthly Headache Days 20.4 (6.9) 13.4 (7.8) <0.001
Monthly Acute Medication Intake 20.9 (14.3) 14.3 (14.4) <0.001

MIDAS 74.1 (64.7) 42.6 (44.9) <0.001
HIT-6 66.7 (5.7) 64.0 (6.2) <0.001
NRS 8.9 (1.4) 8.07 (1.6) <0.001
PPI 4.0 (0.8) 3.7 (0.9) <0.001

BRS-6 4.4 (0.7) 3.9 (0.9) <0.001

mean (SD) baseline Cy-4 p

McGill Pain Questionnaire
Sensory dimension of pain experience

Throbbing 1.7 (1.3) 1.4 (1.2) 0.004
Shooting 0.8 (1.2) 0.8 (1.2) 0.956
Stabbing 0.9 (1.2) 0.8 (1.2) 0.444

Sharp 0.3 (0.8) 0.4 (0.9) 0.313
Cramping 1.0 (1.3) 1.1 (1.2) 0.797
Gnawing 1.5 (1.4) 1.3 (1.9) 0.389

Hot-burning 0.3 (0.8) 0.3 (0.7) 1.000
Aching 0.9 (1.3) 0.8 (1.2) 0.242
Heavy 0.9 (1.3) 0.8 (1.2) 0.281
Tender 0.7 (1.1) 0.6 (1.0) 0.484

Splitting 1.3 (1.4) 1.0 (1.3) 0.018
Affective dimension of pain experience

Tiring—exhausting 1.3 (1.4) 1.2 (1.3) 0.254
Sickening 1.4 (1.3) 1.1 (1.2) 0.017

Fearful 0.4 (0.9) 0.4 (0.9) 0.748
Punishing—cruel 1.4 (1.4) 1.3 (1.3) 0.218

Highlighted in bold are values for which p < 0.05.

Figure 1 shows the course of MHDs (a, left panel) and MAMI (b, right panel) along
the treatment cycles. As illustrated, the principal reduction in MHDs and MAMI took place
at Cy-1 (p < 0.001 and p = 0.002, respectively), even though MHDs presented a further
decrease along the following treatment cycles (from Cy-2 to Cy-3 p = 0.018).

Figure 2 illustrates the MIDAS (a, left panel) and HIT-6 (b, right panel) scores along
the treatment cycles. Their decline was gradually constant, with a significant reduction
in HIT-6 scores at Cy-1 (p = 0.025) and in MIDAS scores at Cy-2 (p = 0.001) compared
to baseline.

Figure 3 displays quantitative pain scale scores (NRS, PPI, and BRS) from baseline to
Cy-4. They presented a significant reduction within Cy-1 (consistently p < 0.001), and PPI
and BRS showed a further significant decrease from Cy-1 to Cy-2 (both p = 0.018).
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Figure 2. The MIDAS (a) and HIT-6 (b) scores along the treatment cycles.

Figure 4 shows the trends of SF-MPQ qualitative pain scores from baseline to Cy-4. The
intensity of throbbing and sickening pain decreased within Cy-1 (p = 0.005 and p = 0.044,
respectively), while the reduction in splitting pain intensity became significant at Cy-4
(p = 0.018).

The intensity of the different pain qualities as described at baseline did not differ in
patients achieving MHD 30% RR or MHD 50% RR at Cy1- and Cy-4 compared to baseline
(p > 0.05 consistently for all comparisons).

We found a significant correlation between the changes from baseline to Cy-4 in dis-
ability questionnaire scores and quantitative intensity pain scores. In particular, score
variations in MIDAS related to those in PPI scales (p = 0.035, Pearson’s correlation = 0.184),
in BRS-6 (p = 0.001, Pearson’s correlation = 0.276), and in NRS (p = 0.003, Pearson’s correla-
tion = 0.256). Similarly, HIT-6 score changes related to PPI score modifications (p = 0.027,
Pearson’s correlation = 0.183), in BRS-6 (p = 0.001, Pearson’s correlation = 0.283), and NRS
(p = 0.006, Pearson’s correlation = 0.229). Conversely, we did not observe any correlation
between the changes in qualitative pain and disability scale scores. In addition, MAMI was
not associated with qualitative or quantitative pain score modifications except for BRS-6
(p = 0.018, Pearson’s correlation = 0.197).
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3. Discussion

The introduction of OBT-A in the treatment of chronic migraine after the encouraging
results of the PREEMPT studies [28–30] was the first strategy offering an effective therapy
without significant side effects [31]. Real-life studies confirmed these benefits in more than
ten-year clinical experiences [32–34].

The results observed in the present one-year observational study further demonstrate
the beneficial impact of OBT-A on all the clinical parameters evaluated: monthly days of
headache, acute medication intake, pain intensity, and migraine-related disability. The ben-
efit was mainly observed after the first cycle but further increased in magnitude during the
treatment year. Moreover, even patients who did not achieve MHD 30% or 50% RR reported
a significant benefit for pain intensity, presenting mild, not disabling, attacks. This aspect is
often neglected when considering the outcome of migraine-preventive treatments [35].

The therapies specifically targeting CGRP opened more opportunities in migraine
management [36] with rapid and consistent improvement in patients with a long disease
history and previous treatment failures, as confirmed by real-life studies [37–39]. However,
even with this highly specific and effective approach, up to 40% of patients do not report a
50% reduction in MHDs, claiming more therapeutic strategies [40].

An increasing number of reports propose for hard-to-treat patients a combined strat-
egy of OBT-A and monoclonal antibodies targeting the CGRP pathway [41–43] based on
the fact that they play synergistic effects within the trigeminovascular system, with mon-
oclonal antibodies inhibiting the activation of Aδ fibers and OBT-A that of C fibers [44].
These two types of fibers have a key role in pain perception along the trigeminal path-
way. In the trigeminal ganglion, up to 50% are CGRP-positive (releasing) C fibers, while
around 1/3 display CGRP receptors (Aδ fibers) [36]. Their coexistence in the trigeminal
ganglion is a fundamental mechanism in pain amplification. The myelinization degree of C
(unmyelinated, slow-conducting) and Aδ (lightly myelinated, more rapidly conducting)
fibers explain the different qualities of pain transmission. While C fibers are considered
to transmit aching, throbbing, or burning pain that build up slowly, the Aδ fibers conduct
initial, sharper pain [45]. In this scenario, evaluating the effect of OBT-A on pain quality
would enhance knowledge on its mechanism of action.

In line with the hypothesized OBT-A inhibition on CGRP-releasing C fibers, the
patients in our cohort reported a more rapid and higher reduction magnitude in throb-
bing pain quality, which in turn also had the highest intensity scores at baseline (Table 1,
Figure 4). This observation is certainly consistent with the migraine diagnosis itself, as
pulsating/throbbing pain is one of the main diagnostic criteria [8]. Patients also reported,
after the first cycle, an improvement in the sickening pain quality. Although recorded
among the affective dimension of pain, it is possible that patients associated the adjective
“sickening” with the disturbing nausea they perceive during the attacks, which is possibly
related to CGRP neuron activation in the area postrema [46]. Finally, we observed a de-
crease in the “splitting” quality of pain intensity, even though this became significant only
in the last treatment cycle. The splitting pain quality was described as “an intense sensation
of discomfort or distress that feels like being cut apart,” which may resemble unilateral
migraine pain. It should be noted that unilateral pain represents a favorable prognostic
factor for OBT-A [24].

The effect exerted by OBT-A on throbbing, sickening, and splitting pain qualities
seems to reflect with high specificity the mechanisms subtending the trigeminal vascular
activation during migraine attacks. Few studies have investigated pain characteristics in
patients treated with OBT-A. Imploding pain (described as a sensation of being crushed,
clamped, or stubbed by external forces) was more often reported in responders to OBT-A
than non-responders [47]. In our cohort, responders to Cy-1 or Ct-4 did not present different
pain quality compared to non-responders. However, our patients were not specifically
required to describe the pain as imploding compared to exploding, so we could not confirm
or confute the predictive value of such pain qualities. Moreover, our real-life cohort
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consisted of patients who perceived a clinical benefit, which allowed us to confirm the
clinical indication for OBT-A for the treatment year.

In our cohort, the primary therapeutic advantage was achieved mainly within Cy-1
as observed in terms of reduction in MHDs and MAMI (Figure 1), disability scale scores
(Figure 2), and quantitative pain evaluation (Figure 3). A short-term reduction in pain
intensity was described as a positive predictive factor of response in the long term [48,49].
It is possible that an initial decrease in pain intensity is the most sensitive marker of OBT-A
efficacy, in accordance with the more rapid inhibition achieved at the peripheral C-fiber
level. This aspect should arouse particular interest. In the perspective of a tailored ther-
apeutic approach, in light of the new CGRP targeted strategies, early markers of OBT-A
efficacy should be carefully investigated in treated patients to avoid unnecessarily pro-
longed treatment regimens. Therefore, a detailed quantitative and qualitative assessment
of pain after the first OBT-A cycle would allow a more comprehensive and rapid evaluation
of its efficacy and should be implemented when prescribing other treatment regimens.
Nevertheless, we also observed a progressive increase in OBT-A’s beneficial effects, possi-
bly as a consequence of gradual central de-sensitization, allowing an increase in the pain
threshold [23,50].

Interestingly, we found a correlation between the reduction in pain intensities and
disability scales, suggesting that both short- and long-term pain alleviation may have a
relevant impact on the perceived migraine burden. Again, these results underline the
importance of fully including pain assessment beyond the mere MHD reduction in defining
the response to migraine preventive treatment, especially in patients with CM [16,35]. This
point of view could also provide actionable information for patients. The emotional aspects
of pain play a key role in pain perception. Around 25% of migraine patients feel anxiety
and negative emotions accompanying or preceding attacks; this affective phenomenon is
defined as “pain catastrophizing” [51]. In our cohort, the decrease in pain intensity was
not related to a reduction in MAMI. This aspect deserves further consideration. On the
one hand, it reflects the well-known phenomenon of presenteeism in migraine [52], where
patients are used to overtreating pain in an attempt to keep up their productive activities.
It may also be related to the psychopathological aspects that characterize CM patients with
medication overuse [52]. Pain is not only a sensitive phenomenon but involves reward
and motivational circuitry, where the pain is interpreted as punishment, and its relief
generates a negative reward [26,53]. In this context, having patients become aware of
improving pain scores after treatment can have positive reinforcement, in line with the
encouraging findings obtained by adding acceptance and commitment therapy to the
standard of care [54]. Interestingly, in patients treated with OBT-A, a reduction in pain
catastrophizing significantly predicted a decline in headache frequency [55].

The main limitation of the study is that we only enrolled patients who successfully
completed the one-year treatment; this did not allow us to correctly investigate if the
qualitative and quantitative pain evaluation has a prognostic value in the outcome of
OBT-A therapy. Another relevant limitation of our study is that we have not specifically
addressed allodynia at baseline and during the treatment year. The impact of OBT-A
on allodynia would have provided a greater insight into the central effect of the therapy.
Similarly, when evaluating the pain intensity, patients were required to score the worst
intensity but not its persistence during the attacks, giving a partial view of the whole
burden of migraine [56].

4. Conclusions

Our study shows that OBT-A alleviates migraine by reducing its impact on multiple
aspects, such as frequency, disability, and pain intensity, within the first cycle of therapy.
The beneficial effect on pain intensity seems specific to pain characteristics related to C-fiber
transmission and is associated with a reduction in migraine-related disability.
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5. Materials and Methods

This is a post hoc ambispective study: a retrospective analysis of patient-level real-life
data prospectively collected for clinical evaluation from two headache centers in Rome and
Ancona. The inclusion criteria for the present analysis were (a) CM diagnosis according
to the International Classification of Headache Disorders criteria [8]; (b) age 18 years
old or older; (c) treatment with OBT-A 155–195 units quarterly according to the Phase
3 Research Evaluating Migraine Prophylaxis Therapy (PREEMPT) protocol for at least
four cycles [28,57,58]. Exclusion criteria: (a) other chronic pain syndromes treated with
analgesics for at least 15 days per month; (b) use of recreational drugs.

5.1. Data Collection

Medical records were reviewed to collect demographics and medical data, including
migraine-related data. For standard clinical practices, all patients at our headache centers
are well-instructed to prospectively fill in headache diaries to collect monthly headache
days (MHDs), acute medication intake (MAMI) and disability questionnaires (Headache
Impact Test, HIT-6 [59], monthly, and the Migraine Disability Assessing Scale, MIDAS [60],
quarterly). In addition, to gain a better comprehension of the clinical response to OBT-A,
patients fill out other clinical scales for pain evaluation: the Pain Numeric Rating Scale
(NRS) for the most painful attack in a given month, the Present Pain Intensity (PPI) scale, the
6-point Behavioral Rating Scale (BRS-6) [61], and the short-form McGill Pain Questionnaire
(SF-MPQ) [62,63].

The Numerical Rating Scale (NRS) is an 11-point scale for self-reported pain. It is the
most commonly used unidimensional pain scale. The respondent selects a whole number
(integers 0–10) that best reflects the intensity of his/her pain. The anchors are 0 = no pain
and 10 = extreme pain/worst possible pain [64–66].

The PPI score is recorded as a number from 1 to 5, in which each number is associated
with the following words: 1. Mild, 2. Discomforting, 3. Distressing, 4. Horrible, and
5. Excruciating. Both the NRS and the PPII provide data on pain intensity only and no data
on the qualities of the pain [67].

The BRS-6 scale describes the limitations of activities because of pain, and it is artic-
ulated in 6 grades: 1. No pain, 2. Pain is present but does not limit my activities, 3. Can
do most activities, 4. Unable to do some activities, 5. Unable to do most activities, and
6. Unable to do any activities.

The main component of the SF-MPQ consists of 15 pain quality descriptors (11 sensory:
throbbing, shooting, stabbing, sharp, cramping, gnawing, hot-burning, aching, heavy, ten-
der, splitting, and 4 affective: tiring—exhausting, sickening, fearful, and cruel—punishing),
which are rated on an intensity scale as 0 = none, 1 = mild, 2 = moderate, or 3 = severe.
The pain quality descriptors in the short-form McGill Pain Questionnaire were translated
into Italian by a native speaker of Italian and English. A short description accompanied
each adjective following MedGen, NCBI’s portal to information about conditions and
phenotypes (www.ncbi.nlm.nih.gov/medgen/, accessed on 12 March 2023).

The MMD and MAMI baselines were defined as the monthly means of the 3 months
preceding the first cycle of OBT-A treatment (Cy-1). The collected disability scales and
questionnaires on pain intensity and quality filled out on the day of the first treatment
cycle were considered baseline. All variables were collected at baseline, quarterly at each
treatment cycle, and three months after the last cycle (Cy 1-4).

The primary endpoint was the observation of changes in pain intensity and quality
scale scores during one year of OBT-A treatment. The secondary endpoints included
assessing the relationship between changes in intensity and quality of pain and changes
in disability scale scores, in MHDs, expressed as the percentual variation from baseline to
Cy-4, and in MAMI intake, expressed as the absolute variation from baseline to Cy-4.

We considered as responders patients achieving at least a 30% reduction in MHDs
(MHD 30% RR) in accordance with the Guidelines for CM trial [68] and as high responders
those achieving at least a 50% reduction in MHDs (MHD 50% RR). We had defined such

www.ncbi.nlm.nih.gov/medgen/
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cut-offs in a population with at least three treatment insufficient responses; even a reduction
of 30% in headache frequency has a clinically significant impact, especially if accompanied
by relevant pain relief.

Ethical committees of the 2 participating centers were informed about our retrospective
study, ad hoc data collection, and analysis. Patients signed informed consent to treatment
and data management for the research aim [16]. The study was performed in accordance
with the Helsinki Declaration of 1964 and its later amendments.

5.2. Statistical Analysis

This was a post hoc analysis. No sample size calculation was performed, as the
sample size was based on the available data from a convenience sample. However, to
achieve a power of 80% and a significance level of 5% (two-sided), for detecting an effect
size of 0.3 between paired variables, a sample size of at least 112 subjects would have
been necessary. An effect size of 0.3 reflects the cut-off of a 30% reduction in MHDs as
clinically meaningful [67]. Statistical analyses were performed with SPSS version 27.0 (SPSS
Inc., Chicago, IL, USA). The interval variables were expressed as means with standard
deviations [SD]). A paired t-test was adopted to analyze the variable changes over time.
The relationship between changes in intensity and quality pain clinical and disability scale
scores were assessed using Pearson correlation.

Logistic regression (forced entry) was used to investigate if the intensity and quality
of pain scores were related to disability scores independently of MHDs. We included only
subjects with complete information regarding the primary studied variables. All tests were
two-tailed. Statistical significance was set as p < 0.05.

Author Contributions: Conceptualization, F.V.; methodology, F.V.; validation, G.V.; formal analysis,
C.A.; investigation, N.B. and G.C.; data curation, S.S. and M.M.; writing—original draft preparation,
C.A.; writing—review and editing, L.F.; visualization, C.A.; supervision, M.S. and F.V. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical committees of the two participating centers were
informed about our retrospective study, ad hoc data collection, and analysis. The study was performed
in accordance with the Helsinki Declaration of 1964 and its later amendments.

Informed Consent Statement: Patients signed informed consent to treatment and data management
for the research aim [6].

Data Availability Statement: Anonymized data will be shared upon request from any qualified
investigator.

Conflicts of Interest: Claudia Altamura received travel grants and honoraria from Novartis, Eli
Lilly, Allergan, Lusofarmaco, and Laborest. She serves as an associate editor for Frontiers in Human
Neuroscience. Luisa Fofi received travel grants, honoraria for advisory boards, speaker panels, from
Novartis, Eli Lilly, and Teva. Fabrizio Vernieri received travel grants, honoraria for advisory boards,
and speaker panels from Allergan, Angelini, Lilly, Lundbeck, Novartis, and Teva. Giovanna Viticchi,
Mauro Silvetrini, Nicoletta Brunelli, Gianluca Cecchi, Sergio Salvemini, and Marilena Marcosano
have nothing to disclose.

References
1. Steiner, T.J.; Stovner, L.J.; Jensen, R.; Uluduz, D.; Katsarava, Z. Migraine Remains Second among the World’s Causes of Disability,

and First among Young Women: Findings from GBD2019. J. Headache Pain 2020, 21, 137. [CrossRef] [PubMed]
2. Eigenbrodt, A.K.; Ashina, H.; Khan, S.; Diener, H.-C.; Mitsikostas, D.D.; Sinclair, A.J.; Pozo-Rosich, P.; Martelletti, P.; Ducros, A.;

Lantéri-Minet, M.; et al. Diagnosis and Management of Migraine in Ten Steps. Nat. Rev. Neurol. 2021, 17, 501–514. [CrossRef]
[PubMed]

3. Straube, A.; Andreou, A. Primary Headaches during Lifespan. J. Headache Pain 2019, 20, 35. [CrossRef] [PubMed]
4. Andreou, A.P.; Edvinsson, L. Mechanisms of Migraine as a Chronic Evolutive Condition. J. Headache Pain 2019, 20, 117. [CrossRef]
5. May, A.; Schulte, L.H. Chronic Migraine: Risk Factors, Mechanisms and Treatment. Nat. Rev. Neurol. 2016, 12, 455–464. [CrossRef]

https://doi.org/10.1186/s10194-020-01208-0
https://www.ncbi.nlm.nih.gov/pubmed/33267788
https://doi.org/10.1038/s41582-021-00509-5
https://www.ncbi.nlm.nih.gov/pubmed/34145431
https://doi.org/10.1186/s10194-019-0985-0
https://www.ncbi.nlm.nih.gov/pubmed/30961531
https://doi.org/10.1186/s10194-019-1066-0
https://doi.org/10.1038/nrneurol.2016.93


Toxins 2023, 15, 284 10 of 12

6. Schwedt, T.J.; Hentz, J.G.; Sahai-Srivastava, S.; Spare, N.M.; Martin, V.T.; Treppendahl, C.; Digre, K.; Bennett, N.L.; Birlea, M.;
Watson, D.; et al. Headache Characteristics and Burden from Chronic Migraine with Medication Overuse Headache: Cross-
sectional Observations from the Medication Overuse Treatment Strategy Trial. Headache J. Head Face Pain 2021, 61, 351–362.
[CrossRef]

7. Serrano, D.; Lipton, R.B.; Scher, A.I.; Reed, M.L.; Stewart, W.F.; Adams, A.M.; Buse, D.C. Fluctuations in Episodic and Chronic
Migraine Status over the Course of 1 Year: Implications for Diagnosis, Treatment and Clinical Trial Design. J. Headache Pain 2017,
18, 101. [CrossRef]

8. Headache Classification Committee of the International Headache Society (IHS) The International Classification of Headache
Disorders, 3rd Edition. Cephalalgia 2018, 38, 1–211. [CrossRef]

9. Buse, D.C.; Manack, A.N.; Fanning, K.M.; Serrano, D.; Reed, M.L.; Turkel, C.C.; Lipton, R.B. Chronic Migraine Prevalence,
Disability, and Sociodemographic Factors: Results from the American Migraine Prevalence and Prevention Study. Headache 2012,
52, 1456–1470. [CrossRef]

10. Altamura, C.; Corbelli, I.; de Tommaso, M.; Di Lorenzo, C.; Di Lorenzo, G.; Di Renzo, A.; Filippi, M.; Jannini, T.B.; Messina, R.;
Parisi, P.; et al. Pathophysiological Bases of Comorbidity in Migraine. Front. Hum. Neurosci. 2021, 15, 640574. [CrossRef]

11. Do, T.P.; Hougaard, A.; Dussor, G.; Brennan, K.C.; Amin, F.M. Migraine Attacks Are of Peripheral Origin: The Debate Goes On.
J. Headache Pain 2023, 24, 3. [CrossRef]

12. Coppola, G.; Parisi, V.; Di Renzo, A.; Pierelli, F. Cortical Pain Processing in Migraine. J. Neural Transm. 2020, 127, 551–566.
[CrossRef]

13. Suzuki, K.; Suzuki, S.; Shiina, T.; Kobayashi, S.; Hirata, K. Central Sensitization in Migraine: A Narrative Review. J. Pain Res. 2022,
15, 2673–2682. [CrossRef]

14. Mínguez-Olaondo, A.; Quintas, S.; Morollón Sánchez-Mateos, N.; López-Bravo, A.; Vila-Pueyo, M.; Grozeva, V.; Belvís, R.;
Santos-Lasaosa, S.; Irimia, P. Cutaneous Allodynia in Migraine: A Narrative Review. Front. Neurol. 2021, 12, 831035. [CrossRef]

15. Della Pietra, A.; Mikhailov, N.; Giniatullin, R. The Emerging Role of Mechanosensitive Piezo Channels in Migraine Pain. Int. J.
Mol. Sci. 2020, 21, 696. [CrossRef]

16. Vernieri, F.; Paolucci, M.; Altamura, C.; Pasqualetti, P.; Mastrangelo, V.; Pierangeli, G.; Cevoli, S.; D’Amico, D.; Grazzi, L.
Onabotulinumtoxin-A in Chronic Migraine: Should Timing and Definition of Non-Responder Status Be Revised? Suggestions
From a Real-Life Italian Multicenter Experience. Headache 2019, 59, 1300–1309. [CrossRef]

17. Dodick, D.W.; Turkel, C.C.; Degryse, R.E.; Aurora, S.K.; Silberstein, S.D.; Lipton, R.B.; Diener, H.C.; Brin, M.F. OnabotulinumtoxinA
for Treatment of Chronic Migraine: Pooled Results from the Double-Blind, Randomized, Placebo-Controlled Phases of the
PREEMPT Clinical Program. Headache 2010, 50, 921–936. [CrossRef]

18. Altamura, C.; Ornello, R.; Ahmed, F.; Negro, A.; Miscio, A.M.; Santoro, A.; Alpuente, A.; Russo, A.; Silvestro, M.; Cevoli, S.; et al.
OnabotulinumtoxinA in Elderly Patients with Chronic Migraine: Insights from a Real-Life European Multicenter Study. J. Neurol.
2022, 270, 986–994. [CrossRef]

19. Viticchi, G.; Falsetti, L.; Salvemini, S.; Bartolini, M.; Paolucci, S.; Buratti, L.; Silvestrini, M. Efficacy of Onabotulinum Toxin A on
Obsessive-Compulsive Traits in a Population of Chronic Migraine Patients. Brain Sci. 2022, 12, 1563. [CrossRef]

20. Corbelli, I.; Verzina, A.; Leone De Magistris, I.; De Vanna, G.; Eusebi, P.; Mataluni, G.; Pisani, A.; Prudenzano, A.M.P.; Trojano,
M.; Delussi, M.; et al. Sustained Efficacy, Safety and High Adherence Rate of Onabotulinum Toxin Type A in Chronic Migraine
Patients: A Multicentric Prospective Real-Life Study. Toxins 2022, 15, 34. [CrossRef]

21. Burstein, R.; Blumenfeld, A.M.; Silberstein, S.D.; Manack Adams, A.; Brin, M.F. Mechanism of Action of OnabotulinumtoxinA in
Chronic Migraine: A Narrative Review. Headache 2020, 60, 1259–1272. [CrossRef] [PubMed]

22. Baraldi, C.; Lo Castro, F.; Ornello, R.; Sacco, S.; Pani, L.; Guerzoni, S. OnabotulinumtoxinA: Still the Present for Chronic Migraine.
Toxins 2023, 15, 59. [CrossRef] [PubMed]

23. Sebastianelli, G.; Casillo, F.; Di Renzo, A.; Abagnale, C.; Cioffi, E.; Parisi, V.; Di Lorenzo, C.; Serrao, M.; Pierelli, F.; Schoenen,
J.; et al. Effects of Botulinum Toxin Type A on the Nociceptive and Lemniscal Somatosensory Systems in Chronic Migraine: An
Electrophysiological Study. Toxins 2023, 15, 76. [CrossRef] [PubMed]

24. Mathew, N.T.; Kailasam, J.; Meadors, L. Predictors of Response to Botulinum Toxin Type A (BoNTA) in Chronic Daily Headache.
Headache 2008, 48, 194–200. [CrossRef]

25. Torres-Ferrus, M.; Gallardo, V.J.; Alpuente, A.; Pozo-Rosich, P. Influence of Headache Pain Intensity and Frequency on Migraine-
Related Disability in Chronic Migraine Patients Treated with OnabotulinumtoxinA. J. Headache Pain 2020, 21, 88. [CrossRef]

26. DosSantos, M.F.; de Souza Moura, B.; DaSilva, A.F. Reward Circuitry Plasticity in Pain Perception and Modulation. Front.
Pharmacol. 2017, 8, 790. [CrossRef]

27. Rogers, D.G.; Protti, T.A.; Smitherman, T.A. Fear, Avoidance, and Disability in Headache Disorders. Curr. Pain Headache Rep. 2020,
24, 33. [CrossRef]

28. Aurora, S.K.; Dodick, D.W.; Turkel, C.C.; Degryse, R.E.; Silberstein, S.D.; Lipton, R.B.; Diener, H.C.; Brin, M.F. OnabotulinumtoxinA
for Treatment of Chronic Migraine: Results from the Double-Blind, Randomized, Placebo-Controlled Phase of the PREEMPT 1
Trial. Cephalalgia 2010, 30, 793–803. [CrossRef]

29. Giri, S.; Tronvik, E.; Linde, M.; Pedersen, S.A.; Hagen, K. Randomized Controlled Studies Evaluating Topiramate, Botulinum
Toxin Type A, and MABs Targeting CGRP in Patients with Chronic Migraine and Medication Overuse Headache: A Systematic
Review and Meta-Analysis. Cephalalgia 2023, 43, 03331024231156922. [CrossRef]

https://doi.org/10.1111/head.14056
https://doi.org/10.1186/s10194-017-0787-1
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1111/j.1526-4610.2012.02223.x
https://doi.org/10.3389/fnhum.2021.640574
https://doi.org/10.1186/s10194-022-01538-1
https://doi.org/10.1007/s00702-019-02089-7
https://doi.org/10.2147/JPR.S329280
https://doi.org/10.3389/fneur.2021.831035
https://doi.org/10.3390/ijms21030696
https://doi.org/10.1111/head.13617
https://doi.org/10.1111/j.1526-4610.2010.01678.x
https://doi.org/10.1007/s00415-022-11457-5
https://doi.org/10.3390/brainsci12111563
https://doi.org/10.3390/toxins15010034
https://doi.org/10.1111/head.13849
https://www.ncbi.nlm.nih.gov/pubmed/32602955
https://doi.org/10.3390/toxins15010059
https://www.ncbi.nlm.nih.gov/pubmed/36668879
https://doi.org/10.3390/toxins15010076
https://www.ncbi.nlm.nih.gov/pubmed/36668895
https://doi.org/10.1111/j.1526-4610.2007.00914.x
https://doi.org/10.1186/s10194-020-01157-8
https://doi.org/10.3389/fphar.2017.00790
https://doi.org/10.1007/s11916-020-00865-9
https://doi.org/10.1177/0333102410364676
https://doi.org/10.1177/03331024231156922


Toxins 2023, 15, 284 11 of 12

30. Frank, F.; Ulmer, H.; Sidoroff, V.; Broessner, G. CGRP-Antibodies, Topiramate and Botulinum Toxin Type A in Episodic and
Chronic Migraine: A Systematic Review and Meta-Analysis. Cephalalgia 2021, 41, 1222–1239. [CrossRef]

31. Winner, P.K.; Blumenfeld, A.M.; Eross, E.J.; Orejudos, A.C.; Mirjah, D.L.; Adams, A.M.; Brin, M.F. Long-Term Safety and
Tolerability of OnabotulinumtoxinA Treatment in Patients with Chronic Migraine: Results of the COMPEL Study. Drug Saf. 2019,
42, 1013–1024. [CrossRef]

32. Ornello, R.; Ahmed, F.; Negro, A.; Miscio, A.M.; Santoro, A.; Alpuente, A.; Russo, A.; Silvestro, M.; Cevoli, S.; Brunelli, N.; et al.
Early Management of OnabotulinumtoxinA Treatment in Chronic Migraine: Insights from a Real-Life European Multicenter
Study. Pain Ther. 2021, 10, 637–650. [CrossRef]

33. Ahmed, F.; Gaul, C.; Garciá-Moncó, J.C.; Sommer, K.; Martelletti, P. An Open-Label Prospective Study of the Real-Life Use of
OnabotulinumtoxinA for the Treatment of Chronic Migraine: The REPOSE Study. J. Headache Pain 2019, 20, 26. [CrossRef]

34. Lanteri-Minet, M.; Ducros, A.; Francois, C.; Olewinska, E.; Nikodem, M.; Dupont-Benjamin, L. Effectiveness of Onabotulinumtox-
inA (BOTOX®) for the Preventive Treatment of Chronic Migraine: A Meta-Analysis on 10 Years of Real-World Data. Cephalalgia
2022, 42, 1543–1564. [CrossRef]

35. Altamura, C.; Cevoli, S.; Brunelli, N.; Aurilia, C.; Fofi, L.; Egeo, G.; Barbanti, P.; Vernieri, F. When Should We Consider Chronic
Patients as Non-Responders to Monoclonal Antibodies Targeting the CGRP Pathway? J. Neurol. 2022, 269, 1032–1034. [CrossRef]

36. Edvinsson, L.; Haanes, K.A.; Warfvinge, K.; Krause, D.N. CGRP as the Target of New Migraine Therapies—Successful Translation
from Bench to Clinic. Nat. Rev. Neurol. 2018, 14, 338–350. [CrossRef]

37. Barbanti, P.; Egeo, G.; Aurilia, C.; Albanese, M.; Cetta, I.; Di Fiore, P.; Zucco, M.; FilippiBonassi, M.; Bono, F.; Altamura, C.; et al.
Fremanezumab in the Prevention of High-Frequency Episodic and Chronic Migraine: A 12-Week, Multicenter, Real-Life, Cohort
Study (the FRIEND Study). J. Headache Pain 2022, 23, 46. [CrossRef]

38. Barbanti, P.; Aurilia, C.; Cevoli, S.; Egeo, G.; Fofi, L.; Messina, R.; Salerno, A.; Torelli, P.; Albanese, M.; Carnevale, A.; et al.
Long-term (48 Weeks) Effectiveness, Safety, and Tolerability of Erenumab in the Prevention of High-frequency Episodic and
Chronic Migraine in a Real World: Results of the EARLY 2 Study. Headache J. Head Face Pain 2021, 61, 1351–1363. [CrossRef]

39. Vernieri, F.; Brunelli, N.; Marcosano, M.; Aurilia, C.; Egeo, G.; Lovati, C.; Favoni, V.; Perrotta, A.; Maestrini, I.; Rao, R.; et al.
Maintenance of Response and Predictive Factors of 1-year <scp>GalcanezumAb</Scp> Treatment in Real-life Migraine Patients
in Italy: The Multicenter Prospective Cohort GARLIT Study. Eur. J. Neurol. 2023, 30, 224–234. [CrossRef]

40. Schoenen, J.; Manise, M.; Nonis, R.; Gérard, P.; Timmermans, G. Monoclonal Antibodies Blocking CGRP Transmission: An
Update on Their Added Value in Migraine Prevention. Rev. Neurol. 2020, 176, 788–803. [CrossRef]

41. Blumenfeld, A.M.; Frishberg, B.M.; Schim, J.D.; Iannone, A.; Schneider, G.; Yedigarova, L.; Manack Adams, A. Real-World Evi-
dence for Control of Chronic Migraine Patients Receiving CGRP Monoclonal Antibody Therapy Added to OnabotulinumtoxinA:
A Retrospective Chart Review. Pain Ther. 2021, 10, 809–826. [CrossRef] [PubMed]

42. Argyriou, A.A.; Dermitzakis, E.V.; Xiromerisiou, G.; Vikelis, M. OnabotulinumtoxinA Add-On to Monoclonal Anti-CGRP
Antibodies in Treatment-Refractory Chronic Migraine. Toxins 2022, 14, 847. [CrossRef] [PubMed]

43. Silvestro, M.; Tessitore, A.; Scotto di Clemente, F.; Battista, G.; Tedeschi, G.; Russo, A. Additive Interaction Between
Onabotulinumtoxin-A and Erenumab in Patients With Refractory Migraine. Front. Neurol. 2021, 12, 656294. [CrossRef] [PubMed]

44. Pellesi, L.; Do, T.P.; Ashina, H.; Ashina, M.; Burstein, R. Review Articles Dual Therapy With Anti-CGRP Monoclonal Antibodies
and Botulinum Toxin for Migraine Prevention: Is There a Rationale? Headache. Headache 2020, 60, 1056–1065. [CrossRef]

45. Shimizu, T.; Suzuki, N. Biological Sciences Related to Headache. Handb. Clin. Neurol. 2010, 97, 35–45. [CrossRef]
46. Zhang, C.; Kaye, J.A.; Cai, Z.; Wang, Y.; Prescott, S.L.; Liberles, S.D. Area Postrema Cell Types That Mediate Nausea-Associated

Behaviors. Neuron 2021, 109, 461–472.e5. [CrossRef]
47. Jakubowski, M.; McAllister, P.J.; Bajwa, Z.H.; Ward, T.N.; Smith, P.; Burstein, R. Exploding vs. Imploding Headache in Migraine

Prophylaxis with Botulinum Toxin A. Pain 2006, 125, 286–295. [CrossRef]
48. Alpuente, A.; Gallardo, V.J.; Torres-Ferrús, M.; Álvarez-Sabin, J.; Pozo-Rosich, P. Short and Mid-Term Predictors of Response to

OnabotulinumtoxinA: Real-Life Experience Observational Study. Headache 2020, 60, 677–685. [CrossRef]
49. Alpuente, A.; Gallardo, V.J.; Torres-Ferrús, M.; Santos-Lasaosa, S.; Guerrero, A.L.; Laínez, J.M.; Viguera, J.; Gago-Veiga, A.; Irimia,

P.; Sánchez del Rio, M.; et al. Evaluation of the Concomitant Use of Oral Preventive Treatments and OnabotulinumtoxinA in
Chronic Migraine: The PREVENBOX Study. Eur. J. Neurol. 2020, 27, 2102–2108. [CrossRef]

50. De Tommaso, M.; Brighina, F.; Delussi, M. Effects of Botulinum Toxin A on Allodynia in Chronic Migraine: An Observational
Open-Label Two-Year Study. Eur. Neurol. 2019, 81, 37–46. [CrossRef]

51. Bond, D.S.; Buse, D.C.; Lipton, R.B.; Thomas, J.G.; Rathier, L.; Roth, J.; Pavlovic, J.M.; Evans, E.W.; Wing, R.R. Clinical Pain
Catastrophizing in Women With Migraine and Obesity. Headache 2015, 55, 923–933. [CrossRef]

52. Migliore, S.; Paolucci, M.; Quintiliani, L.; Altamura, C.; Maffi, S.; D’Aurizio, G.; Curcio, G.; Vernieri, F. Psychopathological
Comorbidities and Clinical Variables in Patients With Medication Overuse Headache. Front. Hum. Neurosci. 2020, 14, 571035.
[CrossRef]

53. Baliki, M.N.; Apkarian, A.V. Nociception, Pain, Negative Moods, and Behavior Selection. Neuron 2015, 87, 474–491. [CrossRef]
54. Grazzi, L.; Andrasik, F.; Rizzoli, P.; Bernstein, C.; Sansone, E.; Raggi, A. Acceptance and Commitment Therapy for High Frequency

Episodic Migraine without Aura: Findings from a Randomized Pilot Investigation. Headache 2021, 61, 895–905. [CrossRef]

https://doi.org/10.1177/03331024211018137
https://doi.org/10.1007/s40264-019-00824-3
https://doi.org/10.1007/s40122-021-00253-0
https://doi.org/10.1186/s10194-019-0976-1
https://doi.org/10.1177/03331024221123058
https://doi.org/10.1007/s00415-021-10772-7
https://doi.org/10.1038/s41582-018-0003-1
https://doi.org/10.1186/s10194-022-01396-x
https://doi.org/10.1111/head.14194
https://doi.org/10.1111/ene.15563
https://doi.org/10.1016/j.neurol.2020.04.027
https://doi.org/10.1007/s40122-021-00264-x
https://www.ncbi.nlm.nih.gov/pubmed/33880725
https://doi.org/10.3390/toxins14120847
https://www.ncbi.nlm.nih.gov/pubmed/36548744
https://doi.org/10.3389/fneur.2021.656294
https://www.ncbi.nlm.nih.gov/pubmed/33897608
https://doi.org/10.1111/head.13843
https://doi.org/10.1016/S0072-9752(10)97003-6
https://doi.org/10.1016/j.neuron.2020.11.010
https://doi.org/10.1016/j.pain.2006.09.012
https://doi.org/10.1111/head.13765
https://doi.org/10.1111/ene.14331
https://doi.org/10.1159/000499764
https://doi.org/10.1111/head.12597
https://doi.org/10.3389/fnhum.2020.571035
https://doi.org/10.1016/j.neuron.2015.06.005
https://doi.org/10.1111/head.14139


Toxins 2023, 15, 284 12 of 12

55. Grazzi, L.; Montisano, D.A.; Rizzoli, P.; Guastafierro, E.; Marcassoli, A.; Fornari, A.; Raggi, A. A Single-Group Study on the Effect
of OnabotulinumtoxinA in Patients with Chronic Migraine Associated with Medication Overuse Headache: Pain Catastrophizing
Plays a Role. Toxins 2023, 15, 86. [CrossRef]

56. Silvestro, M.; Tessitore, A.; Orologio, I.; De Micco, R.; Tartaglione, L.; Trojsi, F.; Tedeschi, G.; Russo, A. Galcanezumab Effect
on “Whole Pain Burden” and Multidimensional Outcomes in Migraine Patients with Previous Unsuccessful Treatments: A
Real-World Experience. J. Headache Pain 2022, 23, 69. [CrossRef]

57. Blumenfeld, A.; Silberstein, S.D.; Dodick, D.W.; Aurora, S.K.; Turkel, C.C.; Binder, W.J. Method of Injection of OnabotulinumtoxinA
for Chronic Migraine: A Safe, Well-Tolerated, and Effective Treatment Paradigm Based on the PREEMPT Clinical Program.
Headache 2010, 50, 1406–1418. [CrossRef]

58. Diener, H.C.; Dodick, D.W.; Aurora, S.K.; Turkel, C.C.; Degryse, R.E.; Lipton, R.B.; Silberstein, S.D.; Brin, M.F. OnabotulinumtoxinA
for Treatment of Chronic Migraine: Results from the Double-Blind, Randomized, Placebo-Co.Ntrolled Phase of the PREEMPT 2
Trial. Cephalalgia 2010, 30, 804–814. [CrossRef] [PubMed]

59. Houts, C.R.; Wirth, R.J.; McGinley, J.S.; Gwaltney, C.; Kassel, E.; Snapinn, S.; Cady, R. Content Validity of HIT-6 as a Measure of
Headache Impact in People With Migraine: A Narrative Review. Headache 2020, 60, 28–39. [CrossRef] [PubMed]

60. D’Amico, D.; Mosconi, P.; Genco, S.; Usai, S.; Prudenzano, A.M.; Grazzi, L.; Leone, M.; Puca, F.M.; Bussone, G. The Migraine
Disability Assessment (MIDAS) Questionnaire: Translation and Reliability of the Italian Version. Cephalalgia 2001, 21, 947–952.
[CrossRef] [PubMed]

61. Afshinmajd, S.; Davati, A.; Akbari, F. The Effects of Body Mass Index on the Treatment of the Patients with Migraine Headaches.
Iran J. Neurol. 2011, 10, 35–38.

62. Melzack, R. The Short-Form McGill Pain Questionnaire. Pain 1987, 30, 191–197. [CrossRef]
63. Strand, L.I.; Ljunggren, A.E.; Bogen, B.; Ask, T.; Johnsen, T.B. The Short-Form McGill Pain Questionnaire as an Outcome Measure:

Test-Retest Reliability and Responsiveness to Change. Eur. J. Pain 2008, 12, 917–925. [CrossRef]
64. Ruan, X.; Padnos, I.W.; Kaye, A.D. Validation of a New “Objective Pain Score” vs. “Numeric Rating Scale” For the Evaluation of

Acute Pain: A Comparative Study. Anesth Pain Med. 2016, 6, e32101. [CrossRef]
65. García-Azorín, D.; Martínez, B.; Gutiérrez, M.; Ruiz-Piñero, M.; Echavarría, A.; Sierra, Á.; Guerrero, Á.L. Real-World Evaluation

of the Tolerability to Onabotulinum Toxin A: The RETO Study. Toxins 2022, 14, 850. [CrossRef]
66. Nozawa, K.; Matsuyama, S.; Higa, S.; Yamamoto, Y.; Asami, Y. Physician Consultation Rates and Characteristics among Workers

with Chronic Pain or Headache Who Participated in a Behavioural Change Program: A Retrospective Database Analysis Using
Real-World Healthcare Data. BMJ Open 2022, 12, e056846. [CrossRef]

67. Mattoo, B.; Tanwar, S.; Bhatia, R.; Tripathi, M.; Bhatia, R. Repetitive Transcranial Magnetic Stimulation in Chronic Tension-Type
Headache: A Pilot Study. Indian J. Med. Res. 2019, 150, 73–80. [CrossRef]

68. Silberstein, S.; Tfelt-Hanfsen, P.; Dodick, D.W.; Limmroth, V.; Lipton, R.B.; Pascual, J.; Wang, S.J. Guidelines for Controlled Trials
of Prophylactic Treatment of Chronic Migraine in Adults. Cephalalgia 2008, 28, 484–495. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/toxins15020086
https://doi.org/10.1186/s10194-022-01436-6
https://doi.org/10.1111/j.1526-4610.2010.01766.x
https://doi.org/10.1177/0333102410364677
https://www.ncbi.nlm.nih.gov/pubmed/20647171
https://doi.org/10.1111/head.13701
https://www.ncbi.nlm.nih.gov/pubmed/31811654
https://doi.org/10.1046/j.0333-1024.2001.00277.x
https://www.ncbi.nlm.nih.gov/pubmed/11843865
https://doi.org/10.1016/0304-3959(87)91074-8
https://doi.org/10.1016/j.ejpain.2007.12.013
https://doi.org/10.5812/aapm.38886
https://doi.org/10.3390/toxins14120850
https://doi.org/10.1136/bmjopen-2021-056846
https://doi.org/10.4103/ijmr.IJMR_97_18
https://doi.org/10.1111/j.1468-2982.2008.01555.x

	Introduction 
	Results 
	Discussion 
	Conclusions 
	Materials and Methods 
	Data Collection 
	Statistical Analysis 

	References

