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Effects of anti-CGRP monoclonal antibodies treatmen on anxiety and depression
comorbidities: a 12 months real-life study

Paolo Alonge, Angelo Torrente, Laura Pilati, CexiCamarda, Filippo Brighina

Department of Biomedicine, Neuroscience and Adwargmgnostics, University of Palermo,
Palermo, Italy

Background: Migraine is often associated with psychiatric cobidities, such as anxiety and
depression, which can influence the clinical cowkthe pathology and the outcome of treatment.
Anti-CGRP monoclonal antibodies are a new class@dications for preventive therapy in chronic
migraine or high-frequency episodic migraine. Thegose of this study is to evaluate the effect of
anti-CGRP therapy on anxiety and depression aspecteigrainous patients during a 1l-year
treatment period.

Methods: We included patients with chronic refractory migeaior high-frequency episodic
refractory migraine eligible for anti-CGRP treatrheRatients received a monthly treatment for 1
year with an anti-CGRP monoclonal antibody (Erenlnm@ mg, Erenumab 140 mg, Galcanezumab
120 mg or Fremanezumab 225 mg). Patients compéetedd of validated scales (Hospital Anxiety
and Depression Scale [HADS], Beck Depression Irorgnit [BDI-11]) at baseline, to evaluate the
impact of anxiety and depression symptoms on thaditguof life, and then after 3, 6, 9 and 12
months of treatment. Data were compared using thekal-Wallis test.

Results: We enrolled 80 patients (F: 58; M: 22; Erenumalnitf) n = 20, Erenumab 140 mg: n =
20, Galcanezumab 120 mg: n = 20, Fremanezumab 2% m 20). A significant reduction in the
scores of the HADS anxiety score and BDI-II betwé#ss baseline and 3 month assessment was
observed (p < 0.05). The HADS depression score stoav reduction trend, but did not reach
statistically significanc€p = 0.10). The average scores remained stable @tahd 12 months
follow-ups.

Conclusion: Anti-CGRP treatment is associated with a long-tenprovement both in anxiety and
depression-related disability.
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Personality profile of patients with chronic migraine treated with CGRPmADb
M. Altieri, G. Giuliani, M. Fratino, I. MaestriniE. Vicenzini, G. Tancredi, V. Di Piero

Sapienza Universita di Roma, Policlinico Umbert®ipartimento di Neuroscienze Umane, Rome,
Italy

Background: Psychiatric comorbidities have been extensivalgisd in migraine and represent a
major risk factor associated with poorer outcomayipg a role in the headache chronicization
process at once as cause and consequence of ibcMoal antibodies targeting the calcitonin
gene-related peptide pathway (CGRPmMAD) representitst disease-specific preventive migraine
therapy. Growing evidence suggests that they deetefe in the preventive treatment of difficult-

to-treat patients.

In this study, we evaluated the personality profifegpatients with chronic migraine (CM) treated
with CGRPmMADb to identify personality disorders (Pisat may be predictive of the long-term

outcome.

Methods: Thirty-eight patients (mean age 48, SD 12 yr¢hwiM who had already failed at least
3 preventive therapies received CGRPmMADb every 38 tta a period of 12 months. Before the first
administration, patients received a full psychatagi evaluation using the Millon Clinical
Multiaxial Inventory-111 (MCMI-III), a psychologichassessment tool compatible with Diagnostic
and Statistical Manual of Mental Disorders (DSM-Rp@rticularly focused on Axis Il disorders (i.e.
PDs).

Results: After 12 months, among the 29 patients still undeatment, 15 showed a reduction of at
least 50% in headache days/per month (Responding).most frequent PDs were obsessive-
compulsive (26%), dependent (21%) and histrion®&4%). When compared to Responders, Non-
Responders were characterized by a higher prewalehhistrionic personality (5 vs 1, p = 0.05).
Among Axis | disorders patients had a high prevegenf anxiety (21%), dysthymia (16%) and
major depression (5.3%). Non-Responders were megeiéntly dysthymic (3 vs 0, p = 0.05).

Conclusion: CGRPmADb confirmed their effectiveness in a popalabf difficult-to-treat chronic
migraine. The presence of histrionic personaligetber with “anxious-fearful” personality trait are
negative predictors of treatment outcome.
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Clinical differences between migraineurs respondersand non-responders to monoclonal
antibodies acting on the CGRP pathway

Virginia Annese, Nicoletta Costantini, Raffaele Qellle, Michelangelo Turazzini

Headache Centre, UOC Neurology, Legnago Hospitdl, 3S9 Scaligera, Verona, Italy

Background: Calcitonin gene-related peptide (CGRP) is a potasiodilator for peripheral and
cerebral blood vessels [1]. It plays a causative no migraine attacks since its level is elevated
during attacks [2]. It is believed to be a potdnbi@marker of migraine. Pre-clinical studies have
shown that trigeminal activation can induce CGRRawe from peri-vascular nerve endings,
resulting in pia-vessel dilatation and neurogem@lammation, leading to migraine. CGRP
antagonists can reduce cortical spreading depressianimal models of migraine. Baseline CGRP
levels in adult patients are considerably high@ntlthose in healthy controls. During migraine
attacks, plasma CGRP levels are elevated in addlpadiatric patients, and their changes correlate
with headache intensities. Intravenous infusionC&RP produces a migraine-like headache in
volunteers.

A CGRP receptor antagonist, olcegepant, is effectivtreating acute migraine attacks and anti-
CGRP or anti-CGRP-receptor monoclonal-antibodies agproved for migraine prevention [3].
Anti-CGRP (Fremanezumab and Galcanezumab) and C&®P receptor (Erenumab and
Eptinezumab) are the first monoclonal antibodieAl§s) validated and specific for migraine
prevention. Migraines occurring under preventiothvanti-CGRP receptor mAb might be due to
CGRP binding to other receptors (e.g., AMY1) witlsteucture similar to CGRP receptor, while
migraine occurring under prevention with anti-CGRRbs might be due to other peptides binding
to the CGRP receptor.

Methods: Eighty-five patients underwent CGRP-antibody prdphig (25 with erenumab, 32 with
fremanezumab and 28 with galcanezumab). Five qatighscontinued treatment due to
ineffectiveness (5.88%) and 1 no longer neededmtirue it.

Results and conclusionBased on the analysis of this small sample, timécal characteristics of
non-responders to anti-CGRP moAbs did not show evargyraine pattern or longer preventative
history compared to responders. The clinical marlarnon-responders are: overweight/obesity,
non-responders to triptans, mechanical hyperseigitwith fiboromyalgia, mood and sleep
disturbances inadequately treated, dependent mdityornith analgesic abuse. The sixth patient had
chronic migraine without aura, overweight and bdide arterial hypertension. After 1 year
treatment with fremanezumab, a ketogenic diet &ediritroduction of candesatan 4-8mg/day the
frequency of attacks was 2-4/month, responsiveiptans and it was not necessary to continue a
treatment with monoclonal antibody.

1. Deen M, Correnti E, Kamm K, Kelderman T, PdpettRubio-Beltran E, et al.. Blocking CGRP in
migraine patients—a review of pros and cahs$leadache Pai2017) 18:96. 10.1186/s10194-017-
0807-1.

2. Edvinsson L, Haanes KA, Warfvinge K, Krause MMERP as the target of new migraine therapies—
successful translation from bench to cliiat Rev Neurol(2018) 14:338-50. 10.1038/s41582-018-
0003-1.

3. Migraine Prevention with Erenumab: Focus origRatSelection, Perspectives and Outcomes Eleonora
De Matteis, Simona Sacco, Raffaele Ornello Then ®isk Manag. 2022; 18: 359-378. Published
online 2022 Aprile 5. doi: 10.2147/TCRM.S263825 PRICPMC8994624.
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Preliminary efficacy study in prophylaxes of episo@ tension headache and migraine without
aura using a combination of PEA, Griffonia, Boswellia, Partenio, Niacina and Rboflavina
(Natawell®) compared with amitriptiline

Luigi Balzand, Biagio Cicconé

!Neurologist, Clinic for the diagnosis and treatmehheadaches, ASL NA3 SUD, Torre del Greco
(NA), ltaly; Neurophysiopathologist, Clinic for the diagnosisdatreatment of headaches,
ATHENA, Saviano (NA), Italy

Background: Open study of efficacy in prophylaxis therapy wihnutraceutical association
Natawell (NAT) towards Amitriptyline (AM) in pati¢ga with CTE and ESA using as outcome:
modification of pain (NRS), number of attacks/mon#nd consumption of analgesics-
triptans/month.

Methods: We selected 200 patients with CTE and ESA: 100 @& 100 ESA, of these, 50 CTE
patients underwent treatment with NATAWE?LI(1 cp morning and evening) compared with 50
patients in treatment with AM (20 mg evening); veh80 ESA patients underwent treatment with
NAT, compared with 50 in treatment with AM. The qoamison took place at TO and T1 (120 days)
of treatment.

Results: In patients with CTE in the groups of NAT and AMetNRS was reduced by 3.02 points
and by 3.5 points respectively; the number of &gagent from 7.82 to 3.1 and from 9.6 to 4.7; the
frequency of consumption of analgesics was redbgeah average of 5.02 and 4.9. The percentage
of patients in which a reduction in the frequentpttacks was observed equal to or at least 50% of
the basal value was 96% in the NAT group and 40%enAM group.

In patients with ESA respectively in the NAT and Ajvbups: the NRS was reduced by 3.44 points
and by 4.24 points, the number of attacks went f8oPd to 3.84 and from 9.3 to 4.2; the frequency
of consumption of analgesics was reduced by anageeof 7.92 to 3 and of 5.48 to 2.92; the
percentage of patients in which a reduction inftegquency of attacks was observed equal to at
least 50% of the basal value was 72% in the NATigrand 60% in the AM group.

Conclusion: The results confirm the improvement, in patienesited with NATAWELL® in all the
outcomes considered in the two forms of primarydaehes observed.

No substantial differences were observed in effida@tween the two types of prophylaxis therapy
used in both ESA and CTE patients, with the adypnta absence of side effects and increased
compliance by patients in the treatment with "thpptement”.
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Monoclonal anti-CGRP antibodies in post-menopausakoman: a real-life study

Carlo Baraldit, Daria Brovid, Maria Michela Cainazzo Flavia Lo Castrd, Luca Parfi*®®
Simona Guerzoi

'PhD School in Neurosciences, Department of Bionaédibletabolic and Neural Sciences,
University of Modena and Reggio Emilia, Modena,lytte’Digital and Predictive Medicine,
Pharmacology and Clinical Metabolic Toxicology-Heatie Center and Drug Abuse, Laboratory
of Clinical Pharmacology and Pharmacogenomics, Dapant of Specialist Medicines; AOU
Policlinico di Modena, Modena, ltaly*Post-gradute School in Pharmacology, Department of
Biomedical, Metabolic and Neural Sciences, Uniwgrseif Modena and Reggio Emilia, Modena,
ltaly; “Pharmacology Unit, Department of Biomedical, Metiaband Neural Sciences, University
of Modena and Reggio Emilia, Modena, Italpepartment of Psychiatry and Behavioral Sciences;
University of Miami, Miami, USA%eraSci, Durham, NC, USA

Background: Migraine usually ameliorates after menopause. Hawneabout 10-29% of women
still experience migraine attacks after menopaaspecially if the menopause is surgical. The use
of monoclonal antibodies against the calcitonin egezlated peptide (CGRP) are changing the
landscape of migraine treatment. The aim of thislystwas to explore the effectiveness and safety
of anti-CGRP monoclonal antibodies in women in npense.

Methods: Women affected by either migraine and/or chronigraine and treated with an anti-
CGRP monoclonal antibody for up to one year. Visiese scheduled every 3 months.

Results: Women in menopause displayed a similar responseoifipared with women in
childbearing age. Among women in menopause, the emoexperiencing a surgical menopause
exhibited a similar response if compared to thesoeeperiencing a physiological menopause.
Erenumab and galcanezumab displayed a similartefé@ess in women in menopause. No serious
adverse events were registered.

Conclusion: The effectiveness of anti-CGRP monoclonal antib®dsealmost the same between
women in menopause and women of childbearing aijleowt appreciable differences between the
different antibodies.
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Galcanezumab for the treatment of chronic migraineand medication overuse headache. Real-
world clinical evidence in a severely impaired pa&nt population

Carlo Baraldi, Flavia Lo Castrd, Daria Brovia, Maria Michela Cainazzb Luca Pani*>®
Simona Guerzoni

'PhD School in Neuroscience§epartment of Biomedical, Metabolic and Neural Sces;
University of Modena and Reggio Emilia, Modenalytt&Post-gradute School in Pharmacology,
Department of Biomedical, Metabolic and Neural 8Sces, University of Modena and Reggio
Emilia, Modena, ltaly:’Digital and Predictive Medicine, Pharmacology andin@@al Metabolic
Toxicology-Headache Center and Drug Abuse, Laboyatof Clinical Pharmacology and
Pharmacogenomics, Department of Specialist Medsgid®U Policlinico di Modena, Modena,
ltaly; “Pharmacology Unit, Department of Biomedical, Metaband Neural Sciences, University
of Modena and Reggio Emilia, Modena, Italepartment of Psychiatry and Behavioral Sciences,
University of Miami, Miami, USA%eraSci, Durham, NC, USA

Background: Galcanezumab is a monoclonal antibody acting ap#nes calcitonin gene-related
peptide (CGRP) approved for the preventive treatreémigraine. The aim of this article was to
explore its effectiveness and safety of galcanebumachronic migraine (CM) with medication
overuse headache (MOH).

Methods: Seventy-eight patients were consecutively enradiethe Modena headache center and
followed up for 15 months. Visits were scheduledrg\8 months and the following variables were
collected: the number of migraine days per mont®kM), the painkillers taken per month (PM),
the number of days per month in which the patieakt at least, one painkiller (NDM), the 6-items
headache impact test (HIT6), the migraine disgbidissessment questionnaire (MIDAS) score.
Demographic features of the analyzed sample weltected at the baseline and adverse events
(AEs) were collected at every visit.

Results: After 12 months, galcanezumab significantly reduttesl MDM, the PM, the NDM, the
HIT-6 as well as the MIDAS scores (all p<0.0001heTgreatest amelioration was obtained in the
first trimester of treatment. A higher MDM, a high¢RS score at the baseline and a higher number
of failed preventive treatments negatively prethet CM relief at the year of treatment. No serious
AEs were registered and only 1 drop-out due to AE.

Conclusion: Galcanezumab is effective and safe for the treatmkpatients affected by CM and
MOH. Patients with a higher impairment at the biageiay find less benefits with galcanezumab.
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Psychiatric comorbidity among migraineurs treated wth monoclonal antibodies against
CGRP-pathway

Matteo Bellamio, Alberto Terrin, Rocco Quatrale

Centro Cefalee, Ospedale dell’Angelo, AULSS3 Ssesana, Venezia-Mestre (VE), Italy

Background: Psychiatric comorbidity is one of the most commasagiated conditions in
migraine patients, especially the ones with a nein overuse headache or a chronic migraine.
Anxiety-depressive syndrome characterizes manyhefrost difficult-to-treat migraineurs who
were the first ones to be enrolled for treatmerihvanti CGRP-pathway monoclonal antibodies at
our Headache Centre.

Methods: Data were collected from the database of the HdwddCentre of the Ospedale
dellAngelo in Mestre. Through the Beck Depressimwentory Il (BDI-Il) and the Anxiety
Hamilton Scale (AHS), we searched for a psychiatomorbidity among patient who were treated
with the available monoclonal antibodies againstRPJi.e. Galcanezumab or Fremanezumab) or
its receptor (i.e. Erenumab). Then, looking at Mi®AS change after six months of therapy, we
gualitatively explored the possible influence oé ghsychiatric comorbidities over the efficacy of
the treatment itself.

Results: Fifty-one patients have been treated with monoclonal antéso(inAbs) against CGRP or
CGRP-receptor, during the study period. AccordmdDI-Il and AHS criteria, 14 patients of the
sample (27.5%) suffered from depression and/orgbadgiic anxiety (in 2 cases with panic attacks,
as well) as comorbid condition. Thirty-nine paterdompleted at least a 6-months period of
treatment with mAbs: 25.6% of these patients (1)0f@Billed the criteria for depressive or anxious
symptoms, the remaining 74.4% (29/39) did not eepee any psychiatric condition. The mean
MIDAS-improvement at six months was lower among nailgeurs with psychiatric comorbidities
(52.4%) than among migraineurs without depressivarxious symptoms (73.8%). Furthermore,
three patients interrupted the treatment: in orse @hue to a secondary hypertension; in the other
two due to inefficacy and they both had psychigtathologies.

Conclusion: In patients with depressive or anxiety symptomd)M$ improvement after 6 months
of therapy appears significantly lower (p<0.05)ydPsatric comorbidities seem to have a negative
influence on the globally positive effects of mige prophylactic therapy with monoclonal
antibodies against CGRP-pathway, increasing théaghmtity of an early interruption of the
treatment due to a lack of efficacy.
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Sars-Cov-2 infection and vaccination in migraine paents: does the migraine get worse or stay
the same?

Alessia Bellotti, Alfonso Vaiano, Elena Cresta, @ioni Rinaldi, llenia Corbelli, Lucilla Parnetti,
Paola Sarchielli

Headache Center, Neurological Clinic, UniversityR&rugia, Italy

Background: Headache occurs as one of the symptoms of COVID+Hpercentage that reaches
60% of cases, but a persistent headache for seweasths, often the expression of a
worsening/chronicization of a pre-existing migraifas also been reported in literature. Many
possible pathophysiological mechanisms of this -pdsttion headache have been postulated,
including the increase of circulating pirdlammatory cytokines and the deranged innate imenu
signalling, which are implicated in both COVID-1@ddache and migraine, or the activation of
peripheral trigeminal nerve endings by the SARS/-2 directly. The present study was aimed at
verifying any changes in frequency and severitheddaches in migraine patients after Sars-Cov-2
infection and, secondly, after Sars-Cov-2 vaccomati

Methods: In the period December 2021-May 2022, about sevented and fifty patients visited

the Headache Center of Perugia; during their vibiéy were questioned about the occurrence of
Sars-Cov-2 infection in the past year, as wellhasrtexperience after the first, second and third
dose of the vaccine for Sars-Cov-2, with particaléention to any changes in the headache pattern.

Results: Seventy-five migraine patients reported Sars-Corf@ction in the past six months; of
these, 48 patients (64%) reported a persistentemnorg of headache, both in terms of frequency (an
increase of at least 50% of migraine monthly daysd intensity, in the months following the
resolution of the infection. Among these, 14 patge(28%) reported a change pattern from an
episodic to a chronic form of migraine and it wascessary to introduce or change their
prophylactic therapy. The remaining 27 patients%3@lid not report long-term changes in their
usual migraine. It should be noted that among pttierho reported a headache worsening after the
infection, only 31% were on prophylaxis, unlike th&% of patients who did not experience any
headache changes. Among the prophylaxis, anti-C@RPRoclonal antibodies was the most
“protective” against post-infection headache. Reémay the vaccine, although many patients
reported headache episodes soon after vaccinelatiocy only a small minority of interviewed
patients reported persistent headache worsenieg\atcine, independently of which vaccine was
administrated.
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Role of the default mode network in episodic clusteheadache: cerebral connectivity analysis
with HD-EEG

Federico Bighiani? A. Putortt?, R. De lccd? M. Allend, M. Corradd? V. Grillo', M.
Semprint, G. Sance’s C. Tassorelfi?

'Headache Science & Neurorehabilitation Center, IFC®londino Foundation, Pavia, ltaly;
’Department of Brain and Behavioral Sciences, Uritgrof Pavia, Italy;>Rehab Technologies,
Istituto Italiano di Tecnologia, Genoa, Italy

Background: The pathophysiological mechanisms underlying episatuster headache (eCH),
and shift between active and remission phasestidireot fully understood.

We aimed to define specific internodal connectiystterns of the default mode network (DMN) in
eCH patients, through advanced brain connectivighges with high-density EEG (HD-EEG).

Methods: Twenty-four patients with eCH and 19 healthy coistr¢iCs) were enrolled. Patients
with eCH were evaluated during both the active (@8) the remission (T1) phases of disease. Of
these 24 patients, 8 were registered only at T@rlpat T1, while 6 completed both registrations.
The DMN areas considered for the analysis were:rigiig and left angular gyrus (RANG and
LANG), the medial pre-frontal cortex (MPC) and thasterior cingulate cortex (PCC).

Results: The study of internodal brain connectivity in patis showed lower connectivity at T1
(remission) when compared to TO between PCC and Mm®E0.078+0.009 vs. T1=0.049+0.006,

p=0.022) and between PCC and RANG (T0=0.076 + 0.088 T1=0.052+0.005, p=0.024).

Furthermore, connectivity at T1 was lower when cared to HCs, specifically between PCC and
MPC areas (CHe-T1=0.049+0.005 vs. HS=0.067+0.066,428).

Conclusion: eCH patients evaluated during a remission phasdis#ase showed lower brain

connectivity between specific areas of the DMN witempared with either eCH patients tested
during an active phase and HCs. This finding mgyegent a biological marker of disease, while
the fluctuation in PCC connectivity may reflect lpghysiological mechanisms involved in the
shift from one phase of disease to the other.

10
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Psychopathological disorders in chronic migraine: $ there an association with the
endocannabinoid system?

Sara Bottirol?, Rosaria Grec Annamaria Zanabonf, Gloria Vagh??, Marta Allen&, Elena
Guaschin, Natascia Ghiotth Roberto De Icct?, Grazia SancésCristina Tassorelfi?

'Giustino Fortunato University, Benevento, ltal§tieadache Science & Neurorehabilitation
Center, IRCCS Mondino Foundation, Pavia, ItafDept. of Brain and Behavioral Sciences,
University of Pavia, Italy

Background: The understanding of factors involved in the pragmof chronic migraine (CM) has
become a topic of interest in the current debatam@®lling evidence has suggested a negative
prognostic value for psychopathological disordBrgsfunctions of the endocannabinoid system can
underlie several psychiatric disorders. To dategvidence is available for CM. Hence, the present
study aims to evaluate the association existingvéeh psychopathological disorders and
endocannabinoid system in CM.

Methods: This study was conducted at the Headache Sciertdlanrorehabilitation Center of the
C. Mondino National Neurological Institute in Pavitaly. Thirty-four patients (mean age = 44.9 +
11.9 years) with a CM diagnosis, operationally wledi according to ICHD-III, who failed at least
three previous preventive therapies were enrolled eeceived full psychological evaluation
according to DSM-V criteria for mood, anxiety, apdrsonality disorders. Gene expression of
enzymes involved in the synthesis and degradati@ndocannabinoids and their receptors (CB1
and CB2) was assessed in peripheral blood monaruodds.

Results: Among enrolled patients, 53% (n = 18) presented dndisorders (MD), 79% (n = 27)
anxiety disorders (AD), and 53% (n = 18) resulteditive for personality (PD) disorders (Cluster
C - predominantly obsessive-compulsive disorderg tétected interesting associations between
these psychopathological disturbances and mRNAlIdevk cannabinoid receptors. Specifically,
higher CB1 (2.97 £ 2.05 vs 1.66 £ 1.00, p = .08 &IAPE (2.09 + 0.62 vs 1.63 + 0.50, p = .04)
receptor gene expression was found in the groypaténts with MD when compared to the non-
MD group. The AD group had higher levels of FAAHgthydrolase that degrades anandamide,
when compared with the non-AD group (2.09 £ 0.6288 £ 0.50, p = .04). Finally, a lower CB1
gene expression (1.48 + 0.78 vs 2.52 + 1.76, p 27).Qvas detected in the PD group when
compared to the non-PD group.

Conclusion: These preliminary findings provide knowledge regagdthe association existing
between psychopathological disorders and alterafiothe endocannabinoid activity in CM.

11
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The virtual "Enfacement lllusion” on pain perception in patients suffering from chronic
migraine: preliminary data from a randomized controlled trial

Sara Bottirolt'?>, Marta Matamala-Goméz Marta Allend, Lara Ahmad? Elena Guaschirfo
Natascia Ghiott® Roberto De Icct?, Grazia Sancés Cristina Tassorelfi?

'Giustino Fortunato University, Benevento, ltalftieadache Science & Neurorehabilitation
Center, IRCCS Mondino Foundation, Pavia, Itaffjind and Behavior Technological Center,
Department of Psychology, University of Milano-Bica, Milan, ltaly; “Dept. of Brain and
Behavioral Sciences, University of Pavia, Pavialyit

Background: Given the limited efficacy of pharmacological traants for chronic migraine (CM),
new non-pharmacological therapeutic strategies lgavweed increasing attention. Body ownership
illusions have been proposed as a non-pharmacalogfiategy for pain relief. Here we report the
preliminary data from a randomized controlled t(RICT) evaluating the efficacy in reducing pain
perception of the enfacement illusion of a hapme fabserved through an immersive virtual reality
(VR) system in patients with CM.

Methods: Here we present the output of the interim analgdislata from a double-blind RCT
involving patients with CM randomly assigned to theerimental or the control intervention. The
experimental group was exposed to the enfaceniasioh; whereas the control group was exposed
to a pleasant immersive VR environment. Both coowlit consisted in three VR sessions (about 20
minutes) during a one-week period. At baseline (@) at the end of the intervention (T1), the
patients filled in behavioral measures relatedhirtemotional and psychological state, and body
image perception. Before and after each VR sesgiergssessed the level of pain (Visual Analogue
Scale, VAS), the body image perception, and thectffe state of the patients.

Results Twenty-five CM patients were evaluated. EleverD.§312.6 years) received the
experimental treatment and fourteen (44.3+10.7 sjearere exposed to the control condition.
Patients were comparable from the clinical and lpshgical point of view. Preliminary data
showed a similar pattern for both groups as regargsin intensity following the intervention with

a comparable reduction in VAS score within and sersessions. Interestingly, more pronounced
benefits were found for the experimental group ttien control group in terms of changes in the
affective state between TO and T1.

Discussion:Even if preliminary, the results of this study seensupport the effectiveness of body

ownership illusions as a cognitive behavioral méetion acting not only on pain relief but also on
the affective state in patients with CM.

12
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Migraine chronification as an allostatic disorder: assessment of the Bologna Allostatic Load
Index (BALI)

Calogero Calabrd, Eliana Di Tillo', Umberto Pensafd, Corrado Zenesifij Valentina Favori
Camilla Fontand, Sabina Cevolj Eliana Tossanj Pietro Cortell® Silvana Grandi Giulia
Pierangelf

!Department of Biomedical and NeuroMotor Sciencesivétsity of Bologna, Bologna, Italy;
’Department of Neurology, IRCCS Humanitas Researobpltal, Milan, Italy; JIRCCS Istituto
delle Scienze Neurologiche di Bologna, Bolognalyit4Department of Medical and Surgical
Sciences, University of Bologna, Bologna, Itd8Qepartment of Psychology, University of Bologna,
Bologna, Italy

Background: The underpinning biologics of migraine chronificatiare not well understood. We
aim to investigate the role of the cumulative burdéstress, namely the allostatic load, in miggain
chronification.

Methods: This was a cross-sectional study. The allostatad lvas measured with a composite
multi-system score (BALI: Bologna Allostatic Loaddex), evaluating 20 biomarkers representing
four physiological systems: immune, metabolic, ardscular, and neuroendocrinological systems.
BALI score was subdivided into high-score and lme+e based on the distribution in controls.

Migraine patients were included and subclassifieid ilow-frequency episodic migraine group

(low-EM group), high-frequency episodic migrainegp (high-EM group), and chronic migraine

group (CM group).

Results: The distribution of BALI high-score increased inrgléel with headache attacks monthly
frequency: 16% in low-EM group (n=10), 24% in higM group (n=12) and 40% in CM group
(n=21) (p=0.017). In a multivariable analysis, thdds Ratio of having a high-score BALI in CM
patients (vs. Low-EM patients) was 2.78 (95% CI717/022; p=0.036). Individual BALI biomarkers
values which were significantly different among maige subgroups included systolic blood
pressure (p=0.018), diastolic blood pressure (B34),Gand heart rate (p=0.019).

Conclusion: Our study substantiates this emerging concept gjraimie chronification as an
allostatic disorder.

13
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In-depth profiling of chronic migraine phenotype via peripheral biochemical markers

Francescantonio Cammardty Lara Ahmad? Marta Allend, Rosaria Grec Chiara
Demartin?, Annamaria Zanabohf, Sara Bottirolf®, Grazia Sancés Roberto De lcct’, Cristina
Tassorellt?

!Department of Brain and Behavioral Sciences, Ursitgrof Pavia, Pavia, Italy;?Headache
Science & Neurorehabilitation Center, IRCCS Mondioundation, Pavia, Italy*Faculty of Law,
Giustino Fortunato University, Benevento, Italy

Background: Chronic migraine associated with medication ovehesdache (CM-MO) represents
one of the most disabling phenotypes across theamig spectrum. The progression from episodic
migraine (EM) to CM is still an unclear process.eTaim of this study was to better define the
phenotype of CM-MO by means of peripheral biocheinncarkers and specific clinical features.

Methods: We enrolled 13 CM-MO patients, 21 EM patients aiddhgalthy controls (HC). In all
subjects, we evaluated the expression of miR-34abgd miR-382-5p in peripheral blood
mononuclear cells (PBMCs), and plasma levels of @Rd PACAP. Furthermore, we considered
the clinical/demographic features and the psychoédgrofile of migraineurs. CM-MO group was
also tested 2 months after an in-hospital detcadifon protocol.

Results: CGRP and PACAP levels, miR34a-5p and miR-382-Fpession were higher in the CM-
MO group when compared to EM and HC (p < 0.05 fibrcamparison). Headache frequency
positively correlated with CGRP (Spearman’s rhd50, p=0.030), PACAP (Spearman’s rho:
0.563, p =0.001) and miR-34a-5p (Spearman’s rhd9@). p =0.003). Depression was more
prevalent in CM-MO patients when compared to the BMup (61.5% vs. 33%, p=0.001).
Personality disorders and anxiety were equallyridisted between the two groups. In the CM-MO
group tested 2 months after detoxification, we ftbdecreased CGRP and PACAP levels (p=0.031
and p=0.008, respectively), as well as a reducifaniR34a-5p expression (p=0.004).

Conclusion: Our findings identify a specific phenotype for QWP, which seems to be
characterized by an alteration of peripheral bidmes and of the psychological profile.
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Secondary headache in patients with migraine: remeber Susac Syndrome. A case report and
review of literature

Giovanna Carlucdi, Carla Fasand, Alessandro Barilarg Claudia MecHi, Antonio Lottt, llaria
Addazid, Juri Balestrint, Chiara Rinaldt, Luca Massacebi

!Dipartimento NEUROFARBA, Universita di Firenze, feloce, Italy; Azienda Ospedaliera
Universitaria Careggi, Firenze, Italy

Background: Susac Syndrome (SuS) is a rare disease charaderdw® inflammatory
microangiopathy presenting with a clinical triadesfcephalopathy, branch retinal artery occlusion
and hearing loss. Central nervous system involvénoien presents with headache, which is
estimated to affect up to 80% of SuS patients. Hlm®pean Susac Consortium consider headache
as a possible brain manifestation if it is newh&itmigrainous or oppressive type, and precedes
other symptoms by less than 6 months. The coexisteha primary headache disorder in patients
with SuS is reported in the literature, but iteaikely documented.

Case Report: A 26-year-old woman presented to the EmergencynR8aimes within a month,
with a history of 15 days of severe headache.alttesti as neck pain and evolved as holocranic,
associated with nausea, vomiting, occasional vewdigd three episodes of remitting tingling in the
left upper limb. Since she had no focal deficitsatirological examination neither lesion at brain
CT, and she had a history of migraine with visuabano further investigation was carried out. She
was repeatedly discharged with diagnosis of migraind adviced to undergo a brain MRI on her
own. Lastly, she was admitted to our departmentpersistence of disturbances, in particular
headache, described by the woman as unusual cothfmateer previous migraine attacks. Brain
MRI with intravenous contrast revealed multiple 8nhgperintense foci on T2/FLAIR weighted
images, and contrast enhancement, in the supratdnidite matter, cerebellum and brainstem,
“snowball™-like lesions of the corpus callosum de@dtomeningeal enhancement. Altogether these
findings were highly suggestive of SuS and the mhiags was confirmed after finding retinal and
vestibulocochlear involvement with fluorescein aggaphy and audiometry respectively, despite
the absence of vision and hearing complaints.

Conclusion: The lesson from this case of a new onset of “dffieifrom-usual headache” in a
migrainous women, is that headache should be takeraccount as a presenting symptom of SuS,
even in patients affected by primary headache dessr especially when the classical clinical triad
is absent at onset and the risk of missing thendisig is highest.
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Fremanezumab and Plasmapheresis in a patient withhconic migraine and myasthenia
gravis: a case-report of an effective treatment

Laura Carmillo, Antonio Fasano

Division of Neurology, Vito Fazzi Hospital, Lectaly

Background: Anti-calcitonin-gene-related-peptig€ GRP) antibodies are novel drugs used to treat
patients with episodic/chronic migraine (EM/CM) angith no therapeutic response or
contraindications of >3 preventive medications sues beta-blockers, antiepileptics,
onabotulinumtoxinA, tricyclic antidepressants. Wescribe a subject suffering from CM and
generalized myasthenia gravis (MG), treated witthiB&remanezumab and Plasmapher@3isX).
This case outlines that PEX sessions do not limeitefficacy of the arHCGRP antibodies.

Methods: We selected patients diagnosed with MG treated WAEX and concomitant CM
requiring anti-CGRP antibodies.

Results: We selected a 57-years-old lady suffering from gaieed MG and CM; homozygote
mutation in MTHFR-gene was also reported.

She was diagnosed with MG in 2012; anti-Ach-Reaepidibodies were detected and thoracic CT
was normal. Steroids were progressively stoppedailmv benefit and side effects. Due to disease
progression, Azathioprine was started, but stoplatelr due to laboratory test abnormalities.
Intravenous immunoglobulin were not administeredsidering the risk of venous thrombosis in
MTHFR-gene-mutation carriers. Since 2015 she iatéa with periodic PEX sessions every two
months; she also takes Pyridostigmine every 4 hagsPyridostigmine Retard in the evening.

She also suffered from menstrual migraine with aiswura from her youth. Rizatriptan waseful
during attacks. Brain MRI was normal.

In 2020 she noted an increasing frequency in hgraime attacks (> 16 die/month) of medium-high
intensity. Rizatriptan, NSAIDs and Paracetarfit) times/month) were not useful. Prevention with
Amitriptyline and Topiramate provided no benefi&:blockers and Onabotulinumtoxinivere
contraindicated in MG.

On March 2022, Fremanezumab 225 mg g.m. was stakfesl a month, she noted an important
benefit with only 5-6 attacks/month requiring ndv@t symptomatic drugs. During this 5-month-
long follow-up period, she did not report side efée

Conclusion: Fremanezumab is a safe and secure medication ienfsawith CM, while PEX is an
effective therapy in MG muscular crises. AlthougBXPremoves serum proteins reducing the
efficacy of aniCGRP antibodies, administrations at adequate timenials can preserve the
efficacy and clinical benefit of both treatment®. dur knowledge, this is the first reported case of
simultaneous treatment with Fremanezumab and PEXpoven efficacy.
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Influence of disability and impact of headache on@matosensory electrocortical responses in
patients with medication-overuse headache

Francesco Casillo, Gabriele Sebastianelli, Chiarba@nale, Cherubino Di Lorenzo, Mariano
Serrao, Gianluca Coppola

Sapienza University of Rome Polo Pontino-ICOT, Depent of Medico-Surgical Sciences and
Biotechnologies, Latina, Italy

Objectives: Migraine is one of the most disabling neurologidmsleases, mostly affecting patients
in their working age. Medication overuse is a fregfucause of chronic evolvement of migraine. In
patients with medication-overuse headache (MOH)lastic change in cortical somatosensory
responses occurs as well as a worsening of digabiliis not yet known the exact connection
between functional brain changes and disabilifgyahents with MOH.

Material and methods: We prospectively enrolled 18 MOH patients who ccetgd the Migraine
Disability Assessment (MIDAS) questionnaire - thesinfrequently used questionnaire to assess
migraine-related disability -, the Headache Impeest (HIT-6) - measuring the adverse impact of
headache on multiple domains -, and the 12-itenoddthia Symptom Checklist (ASC-12). The
same patients underwent a recording of somatoseremked potentials (SSEPs) from median
nerve stimulation at the wrist. We studied N20-Rbplitude and habituation as well as high
frequency oscillations (HFO) that most directly leet thalamo-cortical (early) and primarily
cortical (late HFO) activation.

Results: In patients with MOH, a higher HIT-6 correlated kvia more pronounced habituation
deficit (r=0.519, p=0.027), and a higher ASC-12Xi#9, p=0.017). Furthermore, a higher ASC-12
correlated with a higher late amplitude HFOs (r¥6,6p=0.032). Electrophysiological responses
did not correlate with MIDAS scale score.

Conclusion: Our data show that habituation deficit and higlgirency cortical oscillatory activity
of SSEPs may be biomarkers of the impact of headectaily life and of its associated symptoms.
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The effect of therapeutic neuroscience education onclinical characteristics and
neurophysiological findings in chronic migraine patents: a feasibility study

Matteo Castaldh Simone SaraséoAlessandro Vigard

Department of Health Science and Technology, CefuerPain and Neuroplasticity (CNAP),

School of Medicine, Aalborg University, Aalborg,rbeark; ’Dipartimento di Scienze Biomediche e
Cliniche, Universita degli Studi di Milano, Milaftaly; 3lRCCS- Fondazione Don Carlo Gnocchi,
Milan, Italy

Background: Chronic migraine is the most severe and debiligatimgraine form, and despite the
novel pharmacological options, still a high propmt of these patients have not reached an
improvement in quality of life. For this reason,ratent years there has been an increasing interest
towards non-pharmacological therapies, and mone 5086 of migraine patients report their use in
the management of migraine symptoms. Therapeutiarddeience Education (TNE) is an
educational approach, aimed at improving knowledfjeut pain mechanisms, changing wrong
beliefs and attitudes, improving coping strateggth) the final goal of improving quality of life.

Methods: Seven chronic migraine patients participated topitesent study, in which the goal was
to assess the feasibility of a program of TNE iis population. All included patients underwent a
clinical, neurophysiological, and somatosensorgsssent before entering into a program of TNE
for 10 weeks, and then the assessment was repligatehe middle of the TNE program
(neurophysiological and somatosensory assessnamt)at the end of the TNE program clinical
data was collected again. We hypothesized thatl& gifdgram in chronic migraine patients may be
feasible and have a positive clinical effect, amak the neurophysiological changes will anticipate
clinical improvement, and may then act as biomarkiseful to predict the efficacy of the treatment
before the end of the treatment itself.

Results: Patients showed a significant reduction (p=0.01}he number of migraine days per
month, and an overall significant reduction of rmaige-related disability (p=0.01).
Neurophysiological assessment showed a generakriegidof improvement, with a significant
change in nociceptive blink reflex (nBR) (p=0.0d)d important change in intensity-dependence of
auditory evoked potentials (IDAP) (p=0.06). Alsondiup ratio (WUR), a somatosensory
evaluation, showed a significant change (p=0.0dnfbaseline values.

Conclusion: The results of the present study showed that adtenmmg a TNE program in chronic
migraine patients is feasible and promising, withdnopouts despite the long protocol. Further, it
may help clinicians in addressing a complex coaditike chronic migraine, targeting cognitive
and lifestyle aspects in order to obtain a clintoahefit.
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Trigeminocervical pain sensitivity during the migraine cycle depends on headache frequency
Matteo Castaldy Lars Arendt-Niels€nPaola Torell?, Cinzia Finocchi, Stefano Di Antonio

'Department of Health Science and Technology, CdatdPain and Neuroplasticity (CNAP), SMI,

School of Medicine, Aalborg University, Aalborg, fbeark; ‘Headache Centre, Department of
Medicine and Surgery, University of Parma, Parntalyt *Headache Centre, IRCCS, Ospedale
Policlinico San Martino, Genoa, Italy

Background: This study aimed to assess if pain sensitivityhi four phases of the migraine cycle
differed between LFEM, HFEM, CM, and healthy cotgro

Methods: This was a multicenter, cross-sectional, obsermatistudy. Clinical characteristics
(diary and time from the last and to the next hehdaattack), and quantitative sensory tests (QST)
(Wind-up pain ratio (WUR), mechanical pinprick paihreshold (MPT), static pressure pain
threshold (sPPT) from the trigeminal area and ftbenupper cervical spine) were recorded. LFEM
and HFEM were assessed separately in each migohase (ictal, postictal, interictal, preictal) and
compared vs. 1) each other’s, matched for the phase&CM (ictal LFEM and HFEM were
compared vs. ictal CM, while postictal, interictakeictal LFEM and HFEM were compared vs
interictal CM); 3) control. A Bonferroni correctg@value of 0.017 was used for between-group
differences.

Results: A total of 56 controls, 32 CM, 105 LFEM, and 74 H#&vere included. No differences in
QST parameters were observed in any phases beteelm and HFEM. When compared to
controls, interictal HFEM had lower trigeminal MP({p=0.012); preictal HFEM had lower
trigeminal MPT (p=0.002) and lower upper cervic®IP¥ (p=0.014); ictal HFEM had lower
trigeminal MPT (p<0.001), trigeminal (p=0.002) angper cervical (p=0.009) sPPTs, and higher
trigeminal WUR (p=0.002); postictal HFEM had lowgigeminal MPT (p=0.001), trigeminal
(p=0.004) and upper cervical (p=0.010) sPPTs. Nerdinces were observed between HFEM and
CM. When compared to controls, interictal LFEM hlaaver trigeminal MPT (p<0.001) and
trigeminal (p=0.002) and upper cervical (p=0.01BPSs; preictal LFEM had lower trigeminal
MPT (p=0.003) and upper cervical sPPT (p=0.014%ali¢. FEM had lower trigeminal MPT
(p=0.006); postictal LFEM had lower trigeminal MP(p<0.001) and upper cervical sPPT
(p=0.006). Ictal LFEM had also higher trigeminakQ013) and upper cervical (p=0.012) sPPTs
when compared to CM.

Conclusion: The results of this study suggested that HFEM ptdichave a sensory profile
matching CM more than to LFEM. When assessing pamsitivity in migraine populations the
timing with respect to headache attacks are of strimoportance and can explain the inconsistency
in data reported in the literature.
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Ability of a set of trunk acceleration-derived gaitindexes to characterize gait imbalance in
subjects with migraine

Stefano Filippo Castiglia, Dante Trabassi, Gretar&m, Cherubino Di Lorenzo, Mariano Serrao,
Gianluca Coppola

Sapienza University of Rome Polo Pontino-ICOT, Depant of Medical and Surgical Sciences
and Biotechnologies, Latina, Italy

Background: Subjects suffering from migraine experience statid dynamic balance impairment,
which leads to a reduction in anticipatory post@djlustments and an increased risk of falling. The
aims of this study were: (i) to assess the abidity6 gait stability indexes to identify gait inbtity

in subjects with episodic migraine without aura (M@®gardless of age and gait speed and (ii) to
investigate their correlations with clinical anché&matic variables.

Methods: Twenty-three walking trials from subjects with M@da23 age, gender, and gait speed
matched healthy subjects (HS) were acquired usisiggle lumbar-mounted inertial measurement
unit. The harmonic ratios, percent recurrence, graraeterminism (RQAdet), coefficient of
variation, normalized jerk scores, and maximal Lyag/'s exponents for short time series (LLE)
were calculated based on trunk acceleration pattarnthe anteroposterior (AP), medio-lateral
(ML), and vertical (V) directions. Independent saeptests, Cohen's d, the area under the receiver
operating characteristic curves, and partial Peégsmrrelation coefficients between clinical ssale
and gait parameters excluding the effects of geied were calculated.

Results:LLEy, values> 1.04, LLE, values> 1.06, and RQ4wap Values> 96.32 characterized MO
with 78%, 70%, and 75% probabilities, respectiveggardless of gait speed. LLE correlated
with the duration of the migraine attacks (r = 0.p8= 0.01), VAS (r = 0.42, p = 0.02), Migraine
Disability Assessment Score (r = 0.38, p = 0.03xzdess Handicap Inventory scores (r = 0.44, p
= 0.04). LLE/ correlated with Allodynia Symptoms Checklist sfe= 0.46, p = 0.01) and pain
intensity (r = 0.42, p = 0.02). RQAxp correlated with the Activities Balance Confidersmale
scores (r =-0.40, p = 0.03).

Conclusion: LLE can capture the subtle gait imbalance expeednzy MO, reflecting a loss of
local dynamic stability in ML and V directions, aadeduced ability to respond adequately to small
perturbations during gait. As a result of their gggved imbalance, MO increase their gait
regularity, particularly in the AP direction, as@enced by higher RQAdet when compared to HS.
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Are patients with resistant or refractory migraine also resistant to acute medication? A cross-
sectional study

Davide Ciuffini, Federico De Santis, Eleonora De tid&s, Valentina Taranta, Susanna Ratti,
Agnese Onofri, Raffaele Ornello, Chiara Rosignghleria Caponnetto, Simona Sacco

Department of Biotechnological and Applied Clinictiences, University of L'Aquila, L'Aquila,
Italy

Backgrounds: The terms “resistant” and “refractory” identify tgnts who do not respond to
preventive medication. However, it is common exgrece in headache centers that patients may
have multiple failures of acute medication. We aatdd the response to acute migraine
medication, their frequency of use, and treatmatisfction in patients with resistant or refragtor
migraine (Res/Ref) compared with those with nonstaat, non-refractory migraine (Nres/Nref).

Methods: We included consecutive patients with Res/Refrrigig to the Headache Center of
Avezzano-L'Aquila, Italy, from March to June 2032tients were matched by age with a group of
patients with Nres/Nref. We assessed demographiesiical history, and history of medication
overuse in each patient. We assessed the numbsyngftomatic drugs taken in the last three
months, both overall and by class (non-steroidétiaflammatory drugs — NSAIDs and triptans),
their relief and patient satisfaction with acuteatment based on questions 5-6-7 of the Headache
Under-Response to Treatment (HURT).

Results: We included 50 patients (84% women) with a mea@ige of 49 years (interquartile range
— IQR, 40-54) and a median age at migraine onséBqIQR 13-26) years. Twenty-three patients
(46%) had Res/Ref and 27 (54%) Nres/Nref. Patievitt Res/Ref had a non-significant but
clinically relevant higher prevalence of medicatmreruse history (47.8% vs 18.5%; p=0.056) and
used more triptans (4 vs 0 median monthly intage®,042) than those with Nres/Nref. NSAID use
did not differ (4 vs 5 median monthly intakes, [£268) between the two groups. Pain relief with
NSAIDs (50.0% vs 73.9%; p=0.184) and with tript&#58.3% vs 75.0%; p=0.774) was comparable
between the two groups, with a trend towards los¥icacy in the Res/Ref group. With the HURT
guestionnaire, Res/Ref patients reported feelisg ontrol over their headaches than Nres/Nref
(8.7% vs 51.8%; p=0.012), while the reported efficaf a single dose of drug and fear of adverse
events did not differ.

Conclusion: Our data show that Res/Ref patients have unmetsneet only for preventive, but
also for acute migraine treatment. Patients witls/Ref could be the target not only for novel
preventatives, but also for novel acute migraieatments.
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Vestibular signs in experimentally induced migraineattacks: a post-hoc, exploratory analysis

Michele Corradd? Federico Bighiarli’, Chiara Demartinl, Rosaria Grech Annamaria
Zanabont?, Valentina Grilld, Grazia Sancés Marta Allend, Cristina Tassorelfi?, Roberto De
lcco?

'Headache Science & Neurorehabilitation Center, IFC®londino Foundation, Pavia, ltaly;
’Department of Brain and Behavioral Sciences, Ursitgrof Pavia, Pavia, Italy

Background: Vestibular migraine (VM) as defined in the ICHDr8presents one of the most

common vestibular syndromes, although its pathdplogy is not fully understood. The acute

phase of VM is characterized by transitory oculstimilar signs (OVSs) that usually disappear
outside of the VM attack. The difficulty in studginspontaneous migraine attacks led to
inconsistent results, and we believe that the adio@f human migraine models can help overcome
this issue.

Methods: In this post-hoc analysis, we investigated thedentce of OVSs during experimentally
induced migraine attacks in 24 episodic migraingepés without VM and 19 healthy controls
exposed to sublingual nitroglycerin (NTG 0.9 mg)c@mprehensive oculo-vestibular examination
was performed at baseline, at migraine-like onset lzefore hospital discharge (180 minutes after
NTG).

Results: Sixteen out of the 24 migraine patients developadgraine-like attack (66.7%). Three of
them (12.5%) developed OVSs during the migraine-gitack. In line with previous results, we
described a combination of central (down-beatingtaxymus) and peripheral (bilateral deficit of
vestibulo-ocular reflex) vestibular signs. Notevingrt no patients with a negative induction test
developed OVSs. No OVSs were detected in healtbjests at any timepoints. Noteworthy, no
subjects complained of vestibular symptoms throughize study procedures.

Conclusion: Human migraine models may indeed be appropriatks tmoevaluate the vestibular
dysfunction in migraine and in VM under well-corltedl experimental conditions. The present
findings represent a starting point to design #itad hoc and well-powered studies to further our
knowledge on this topic.
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Variability of the cost of antimigraine drugs acros different regions of the world. A
comparative burgernomics analysis

Gabriele Corrad?, Natascia Ghiotth Marta Allena, Roberto De lcct?, Grazia Sancés Cristina
Tassorellt?

'Headache Science & Neurorehabilitation Center, IFC®londino Foundation, Pavia, ltaly;
’Department of Brain and Behavioural Sciences, Uit of Pavia, Pavia, Italy

Background: Drug prices are quite variable around the worldreHee evaluated the cost of
representative antimigraine drugs in several caemtrwith different health systems and
reimbursement policies to analyse the variabilitghe power of purchasing antimigraine drugs in
different regions of the world.

Methods: We adopted the Big Mac Index (BMI) as a purchagioger index. BMI was proposed
by The Economist in 1986 following the notion tlexchange rates should move towards the rate
that would equalise the prices of an identical bask goods and services (in this case, a burger) i
any two countries.

We extracted drug prices of generic sumatriptanmis01 tab, generic topiramate 50 mg 60 tab
packaging, and erenumab 70 mg 1 dose from avaifalidéc registries and private databases. We
obtained prices from 11 countries (USA, ArgentiAaistralia, Brazil, Canada, Denmark, Italy,
South Africa, Spain, Sweden and Switzerland), caedethem in US Dollar (ECB exchange rate of
19 August 2022) and then calculated the Big Maexn@BMI) of drugs as the number of how many
Big Macs would be needed (burger equivalent) to btgb of sumatriptan, 1 package of topiramate
and a 70-mg dose of erenumab in the different cmmt

Results: The burger equivalent for sumatriptan 1 tab is gJAustralia, Denmark, Switzerland,
Brazil, Italy, Spain and Sweden (range varying frorh8 to 0.99), >1 in US, Argentina and South
Africa (range 1.33-1.73). For one package of topate the burger equivalent ranges from 2.92
(Sweden) to 12.3 (South Africa). Definitely more@enis the range of the indicator for erenumab,
with a minimum of 66.3 in Sweden and a maximum@s.6 in Argentina.

Conclusion: These findings suggest a quite ample variabilitpwfchasing power for antimigraine
drugs across different regions of the world. The Wtersectoral Global Action Plan, approved
earlier this year, aims at reducing the burdenenfralogical diseases worldwide by year 2031. One
important step in this global plan is the attenttonthe equity of drug prices in relation to the
purchasing power of individual countries.
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Idiopathic non-dental facial pain syndromes in chidiren

Edvige Correntil, Roberta Rossi?, Annamaria Pellegi, Sabrina Bombaci? Daniela D’Agnano3,
Fortunata Valentit, Sabrina BombdciSalvatore Lo Nobife Giuseppe Santangelo!, Antonella
Versace?, Vittorio Sciruicchio3, Vincenzo Raielit

1Child Neuropsychiatry Department, ISMEP, ARNASdGivPalermo, Italy; 2Pediatric Headache
Center, Pediatric Emergency Dept., Regina Marghethildren’s Hospital, Turin, Italy; 3Children
Epilepsy and EEG Center, San Paolo Hospital, ASti, Bari, Italy; “Department of Public Health
and Pediatrics, University of Turin, Turin, Italy;Child Neuropsychiatry Unit Department,
Pro.M.I.S.E. “G. D’Alessandro”, University of Palero, Palermo, Italy

Background: The orofacial pain syndromes (OFPs) are a hetesme group of syndromes
characterized by painful attacks involving the aodl structures. Following the International
Classification of Orofacial Pain (ICOP) they prinha@are divided into six groups: OFP attributed
to disorders of dentoalveolar and anatomically teelastructures, myofascial orofacial pain,
temporomandibular joint (TMJ) pain, OFP attributedesion or disease of the cranial nerves, OFP
resembling presentations of primary headaches diogpathic OFP. The last three groups most
frequently come to the attention of neurologistsl @hild neuropsychiatrists. They are often a
clinical challenge. Our aim was to describe a chhpaediatric series.

Methods: We retrospectively collected the children’s chadsnitted to our headache centers (Bari,
Palermo, Torino) from 2017 to 2021. Our inclusioitezion was the presence of a pain that occurs
“below the orbitomeatal line, anterior to the piarend above the neck” following th& 82DH and
exclusion criteria were pain included in the filstee groups of ICOP and pain syndromes due to
the secondary etiologies.

Results: Our sample was composed of 42 subjé2®&20 M/F, in range age 5-17). By ICOP we
classified them in: 23 primary headaches involing facial topography, 2 facial TACs, 1 facial
primary stabbing headache, 1 facial linear heada&b®chlear migraine, 3 red ear syndrome and 6
atypical facial pain. All patients described a digdting pain for intensity (moderate/severe), 30
children had episodic attacks and 12 had contingmais. Almost all received drugs for acute
treatment (less than 50% were satisfied), somevwadt@on pharmacological treatment, associated
with drug therapy.

Conclusion: OFP, although rare in paediatric age, exists aegdntbe debilitating if unrecognized
and untreated, affecting psychophysical well-bafhgoung patients. To our knowledge, this is the
first study on a large paediatric OFP series. Wiedme the specific characteristics of the disorde
for the purpose of a more correct and earlier ifleation during the diagnostic process, already
difficult in paediatric age, and to define approammd possible treatment to prevent negative
outcomes in adulthood.
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Migraine aura and anti- CGRP targeted therapy: an dservational case series study

Elena Cresta, Alfonso Vaiano, Alessia Bellotti, aioni Rinaldi, llenia Corbelli, Lucilla Parnetti,
Paola Sarchielli

Section of Neurology, Department of Medicine andj&y, University of Perugia, Perugia, Italy

Background: Monoclonal antibodies blocking calcitonin gene-tetapeptide or its receptor (anti-
CGRP mAbs) are clearly established as the disqessfie preventive treatment for both episodic
and chronic migraine. However, poor clinical evidems available on the potential efficacy of anti-
CGRP mAbs for preventive treatment of migraine watira. The present observational study is
aimed to verify the changes in frequency of migeasura attacks due to anti-CGRP mAbs
treatment over one year.

Methods: We retrospectively collected data of twelve migeaipatients diagnosed with both
migraine with and without aura attending the HebhdaCentre of the Neurological Clinic of the
University of Perugia. Seven were treated for oma with erenumab, two with fremanezumab and
three with galcanezumab. Clinical parameters wecerded for each patient at baseline and at each
trimester of treatment during one year treatmemiode including the number of headache and
migraine days/month, number of days with acute dnt@ke/month, number and characteristics of
aura episodes, the scores of Migraine Disabilitsessment (MIDAS) and those of Headache
Impact Test-6 (HIT-6).

Results: Anti-CGRP mAbs induced a significant decrease immleeadache and migraine without
aura days per months, number of days with meditcaiidake, MIDAS and HIT-6 scores
(p<0.0001). Conversely, they did not influence treuency of migraine with aura attacks, but
they produced a reduction in intensity and duratidnheadache phases of migraine aura. In
addition, patients experienced aura attacks witheatlache more frequently.

Conclusion: Based on our findings we can postulate that antRE@Abs are not able to influence
neuronal and vascular events related to corticakasjing depression (CSD) considered the
pathophysiological substrate of aura, but they camnteract, via their peripheral mechanism of
action, the sensitization of trigeminovascular path consequent to CSD, and this can explain why
migraine aura attacks are unchanged in frequenowipatients, but headache phase is reduced or
abolished.
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Galcanezumab in unremitting subtype of Hemicrania ©ntinua: a case report

Letizia Curto, Alessandra Della Vecchia, Elena RerrGabriele Siciliano, Filippo Baldacci, Sara
Gori

University of Pisa, Pisa Neurology Unit, DepartmentClinical and Experimental Medicine, Pisa,
Italy

Introduction: Hemicrania Continua (HC) is a rare disorder beloggo trigeminal autonomic
cephalalgias (TACs), together with Cluster Headaaiet SUNCT. Recent studies have shown that
HC shares pathophysiological mechanisms with mmgrain particular the activation of the
trigeminal vascular system and the CGRP signaliatpyway. Anti-CGRP (R) mAbs are the first
specific therapy for episodic and chronic migraimeparticular, Galcanezumab has shown efficacy
also in episodic cluster headache patients, buemotigh data are available about its use in HC.
We report a woman with a resistant HC, respondirigeiatment off-label with Galcanezumab.

Case Report:28-year-old woman with diagnosis of HC in 2019amitting subtype, according to
ICHD-3 criteria. The patient failed several propygs (Amitriptyline, Topiramate, Gabapentin and
Propranolol). A partial and transient response wagtained with Flunarizine, but with low
tolerability and significant weigh gain. She wasated with Indomethacin 50 mg daily for 2 weeks
and then with Etoricoxib 90 mg daily during the rsenation days, every month. In consideration
of long term coxib treatment toxicity (increaseskrof ischemic heart disease), partial resistaoce t
canonic treatment and great disability provokedcbwtinuous pain, we decided to administer
Galcanezumab. On Marchi $he received an initial dose of 240 mg and thénrig monthly. At 3
months follow-up she reported a progressive impmoa@, with only 2 headache episodes in the
last month.

Discussion:This case shows that Galcanezumab and maybehbeaniti-CGRP drugs can be used
in TACs prophylaxis, as well as migraine, considgrthat CGRP is one of the main molecules
implicated in pain genesis. Moreover, these drumshshown low side effects unlike traditional
medication used for prevention of primary headadibesh migraine and TACs). Galcanezumab
efficacy has been demonstrated in Cluster Headatfaehigher dose than migraine; in literature we
found one case of SUNCT and HC responsive to gaitanab treatment.

Conclusion: This case confirms the hypothesis that CGRP pdalgey role in TACs and further
studies are needed to clarify if anti-CGRP drugsloaused routinely in HC prophylaxis.
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A 9-years-old girl with a recurrent unilateral head pain in a line-shaped area: a new case of
linear headache?

Daniela D'’Agnand, Annamaria Pellegrin Angela NuzZj Vincenzo Raidlj Pantaleo Lorusso
Vittorio Sciruicchid

Children Epilepsy and EEG Center, PO, San Paolo ,ABxri, Italy; “Child Neuropsychiatry
Department, ISMEP - ARNAS Civico, Palermo, ItaldnB of Anesthesiology, Department of
Emergency, University of Bari Aldo Moro, Italy

Background: Linear Headache (LH) has recently been descrilsed paroxysmal or continuous
fixed head pain restricted to a linear trajectofy5e10 mm in width, linking one endpoint in
occipital or occipitocervical region with anotherdpoint in ipsilateral nasion or forehead region
(Lu et al 2016). We describe a case of a youngwjtH a headache circumscribed in a line-shaped
anterior area but not confined to the territorpoé nerve. To our knowledge, this could be the firs
case of this underdescribed type of headache ldhduod.

Case report: A 9-year-old girl with recurrent pain in a linearea from the wing of the nose to the
right ear. She always reports pain on the same sith gradual onset, rarely associated with
nausea, phono- and photophobia. Paroxysms areirggambth throbbing pain and strong intensity.
During the interictal phase, she complains of aignt sensation of discomfort, burning quality.
Frequency of headache is not regular, varying matthn from a few minutes to 2-3 days. The girl
rarely reported sensitivity when brushing teeth. pvescribed symptomatic treatment for painful
attacks with ibuprofen (10 mg/kg) and preventiverdipy with carbamazepine 300 mg/die with
progressive benefits for two months. Neurologicadl @dontostomatological examinations were
normal. Cranium magnetic resonance imaging (MRi)rdit report any intracranial abnormalities.

Discussion: The clinical features of this headache resembleerotextremely rare pediatric
headaches but present important differences. Teenalk of autonomic signs and duration may
contribute to exclude SUNCT or other TACs. The tlaraand localization of pain could further
exclude Epicrania fugax. The characteristics ofdaehe, especially pain location, duration, and
absence of autonomic ipsilateral signs, could oulecluster headache. The clinical characteristics
satisfy the previous delineated criteria for Linddeadache despite the atypical localization.
However, the involvement of V2 branch trigeminatlahe good response to carbamazepine, did
not exclude trigeminal neuralgia. Finally, the mmse of nausea, phono- and photophobia,
frequency, duration and quality of pain is typiodkh migraine attack.

Conclusion: Our case has clinical features that might bebaiteid to atypical facial pain like linear
headache or trigeminal neuralgia.

27



PALERMS
1315 ottobre

2022

Warning migraine and aura: Do they have a differentunderlying physiopathological process?
Giorgio Dalla Volta, Mario Orrico, Michele GennusBaola Zavarise

Istituto Clinico Citta di Brescia, Brescia, Italy

Background: In a very small percentage of migraine patientgyrame attack is preceded by

warning symptoms (sense of hunger, yawning, moaa@&s or anxiety, hyperosmia, etc). Warning
migraine (WM) symptoms never evolve into neuroladjisigns or symptoms typical of the

migraine aura. Since Aurastop (a dietary supplensensisting of 5-htp - tanacetum-partenium -
magnesium) has been proven effective in acute nteyat of aura, if WM shares the same
pathophysiology it may respond to the same treatmen

Methods: Twelve patients were selected at the hospitaiutstiClinico Citta di Brescia based on
WM symptoms present for at least 1 episode evenoBths. All patients (8 females and 4 males,
average age 42 years, 25-58) met the diagnosisriaritor episodic migraine and were not in
prophylactic therapy. We designed a cross clinigal in which all patients received Aurastop for
the first 3 months within 20 minutes of WM onsetr Rhe following 3 months, the patients
received the same formulation bid as in preventiwerapy regardless of symptoms onset. All
patients were provided with a diary where they dotgcord migraine episodes (frequency,
duration, and intensity) and WM symptoms. In additithey were asked to express a degree of
satisfaction from 0 to 10.

Results: After the first 3 months of using Aurastop for sewattacks, the total number of WM
symptoms was 25 and the total number of migraingoeps was 225. We have observed a response
rate of less than 50% for both duration and diggbiith an average satisfaction degree of 3/10.
After the following 3 months of preventive theraplye total number of WM symptoms was 4 and
the total number of migraine episodes was 104 daateoon of 84% and 54% respectively). The
average satisfaction degree was 8/10.

Conclusion: From our pilot study emerges that the use of Aomds ineffective for WM
symptoms in acute treatment. In contrast, prevertatment resulted in a strong reduction in WM
symptoms and a good reduction of migraine episddessidering that WM symptoms are closely
related to migraine without aura and do not resptmdAurastop in acute, probably the two
phenomena may underlie different pathophysiologcmanisms.
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Migraine and monoclonal antibodies: efficacy and daty in a real life study. A preliminary
analysis

Giorgio Dalla Volta, Mario Orrico, Michele GennusPaola Zavarise

Istituto Clinico Citta’ di Brescia, Brescia, Italy

Background: Migraine headache is the most common neurologisaiase in the population. In the
past, different classes of drugs have been showrbetoeffective: antidepressants, calcium
antagonists, beta blockers and antiepileptics. Albng to a greater understanding of migraine
physiopathology, a new class of drugs has beeroapgrin recent years. Gene-related calcitonin
peptide (CGRP) inhibitors have shown high efficacyboth clinical trials and real-life studies.
Although these drugs have a very high efficacy, natseveral studies non or partial responders are
observed. A possible underlying cause could beesyxiepressive comorbidity, often present in
patients with chronic forms of migraine.

Methods: We conducted a prospective observational studigeahospital Istituto Clinico Citta di
Brescia. Patients received treatment with anti-CGRdhoclonal antibodies (MADbs) in migraine
prevention, according to the supplier’s datasheet.each patient, Migraine Disability Assessment
(MIDAS) and monthly migraine days (MMDs) were called at several time-points: baseline (V0),
3 months (V3) and 12 months (V12). In addition,V& each patient underwent a standardized
psychometric test using Minnesota Multiphasic Peatity Inventory (MMPI).

Results: Forty-eight patients (62.5% female, 50.9 + 13.a@rgg were included. Five patients were
lost at follow-up and 3 suspended for side effemtsntolerance. At V3, in 40 patients (60.0%
female, 49.9 + 12.8 years), MMDs reduced by 9 dayd MIDAS reduced significantly (both
p<.0001);>50% response rate (RR) was 47.5%. At V12 in 34ep#di(64.7% female, 50.1 + 13.8
years), MMDs reduced by 13 days and MIDAS redudgdifscantly (both p<.0001)>50% RR
was 70.6%. Among patients with a 25-50% RR, ab®3 &t V12, we observed a more frequent
anxious-depressive profile emerging in the MMPt tesnpared to those wittb0% RR (p<.01).

Conclusion: Our results are in line with the literature. MAtsve a high response rate and are well
tolerated in migraine patients. Although furtheudsés are necessary, results indicate that an
anxious-depressive profile is more frequent ingrati with a suboptimal RR. A multidisciplinary
approach and adequate treatment of psychiatric duditees could reduce the rate of partial
responses to anti-CGRP drugs.
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Brain connectivity modifications induced by monocloal antibodies targeting the CGRP
pathway in migraine patients: a prospective HD-EEGppen-label, study

Roberto De lcch?, Michele Corradd? Federico Bighiarii?, Gloria Vaght? Francescantonio
Cammarotd? Valentina Grilld, Alessia Putorti?, Daniele Martinelli?, Marianna Semprifii
Marta Allend, Grazia Sancés Cristina Tassorelfi?

!Department of Brain and Behavioral Sciences, Uritgrof Pavia, Pavia, Italy?Headache
Science & Neurorehabilitation Center, IRCCS MondiRoundation, Pavia, ltaly;*Rehab
Technologies, Istituto Italiano di Tecnologia, Gantialy

Background: Monoclonal antibodies targeting the CGRP pathwaplfs) proved effective and
safe as migraine preventive treatment. Due to theiecular weight, mAbs act outside of the blood
brain barrier, namely in the peripheral compondrthe trigeminovascular system. Nonetheless, a
reduced sensitization of the first order neurorthie trigeminal ganglion may induce secondary
effects at central level. Here we aim to study ¢hanges induced by mAbs treatment in cortical
brain connectivity recorded by means of high-dgrnsi¢ctroencephalography (HD-EEG).

Methods: We plan to perform 5 resting state HD-EEG recorgingt baseline (before mAbs
treatment), and then every 3 months for one yearehve present data regarding 16 migraine
patients (age 44.7+£10.6, 14 females, 11 with CMpwbmpleted the first three months of mAbs
treatment (T3). We aim to study the connectivitprofpes in the nodes of the default mode network
(DMN): the right and left angular gyrus (RANG andMG), the medial pre-frontal cortex (MPC)
and the posterior cingulate cortex (PCC).

Results: At T3, mAbs treatment induced an inter-nodal cotimgg reduction between MPC-PCC
(p=0.025), MPC-LANG (p=0.020), MPC-RANG (p=0.0433nd PCC-LANG (p=0.005). By
contrast, the connectivity was enhanced between-RBEG (p=0.005) and LANG-RANG
(p=0.003). At T3, 7 patients qualified as “Respafide mAbs (reduction in monthly migraine days
of at least 50% when compared to baseline). Resgwevdere characterized by a baseline enhanced
connectivity between MPC-PCC (p=0.042) and MPC-RAN&=0.032), and by a reduced
connectivity between LANG-RANG (p=.016).

Conclusion: We described brain connectivity modifications ie DMN of migraine patients after
three months of mAbs treatment. We hypothesize éhe¢duced sensitization of the peripheral
component of the trigeminovascular system may audcéar the observed findings. In addition,
Responder patients showed a specific baseline boainectivity pattern.
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A new measure of migraine-related disability acrosthe spectrum of migraine frequency

Federico De Santis, llaria Olivieri, Chiara RosignoAgnese Onofri, Raffaele Ornello, Valeria
Caponnetto, Simona Sacco

Neuroscience Section, Department of Biotechnoldgind Applied Clinical Sciences, University of
L’Aquila, L’Aquila, Italy

Background: Previous data show that high-frequency episodiaaing (EM), carries a disability
that is comparable to chronic migraine (CM) acaogdio the Migraine Impact and Disability
Assessment Scale (MIDAS) and to the Headache Imipestt (HIT-6) [1]. We recently developed
an index to determine headache-related functioisalbdity (HRFD) on patients’ headache diaries
without the need of disability questionnaires. \ilaeal to evaluate differences between the HRFD
index and MIDAS and HIT-6 across the spectrum ajraine frequency.

Methods: In patients referring to our tertiary headache eentve computed a HRFD-index
considering headache occurrence and associatdallithsievel (from 1 to 3) reported on headache
diaries during the last 90 days. We categorizedepts, according to monthly headache days
(MHDs), into: low frequency EM (LFEM, 1-9 MHDs),dh frequency EM (HFEM, 10-14 MHDSs)
and CM £15 MHDs). We used Wilcoxon test to compare the aedialues of MIDAS, HIT-6 and
HRFD among those three patient categories.

Results: We included 102 patients (85.3% women) with a medige of 41.5 years (interquartile
range [IQR] 30.5-51) years; 9 patients (8.8%) hatl €3 (12.6%) HFEM, and 80 (78.4%) LFEM.
Median MIDAS values were 12, IQR 4-25 in LFEM; 2@R 3-70 in HFEM; and 34, IQR 25-100
in CM. HRFD index values were 8.7, IQR 4.7-11.9. FEM, 21.1, IQR 15.9-24.4 in HFEM, and
49.6, IQR 35.2-60.4 in CM; p<0.001. Median HIT-8uss were 62, IQR 57-65, in LFEM, 62, IQR
54-65 in HFEM, and 66, IQR 58-67 in CM. Median MIBAscore was significantly different
between LFEM and CM (p=0.004), but not between LF&iM HFEM or between HFEM and CM;
between groups comparisons were all significanO(@81) for HRFD index, while they were all
not significant for HIT-6 scores.

Conclusion: The HRFD index, compared with other measures ofaing-related disability, was
able to discriminate better the three categoridsF&EM, HFEM, and CM, which are characterized
by different migraine burden and might be managéérently. The new index might be suitable
for the fine-tuned identification of unmet needspatients with migraine, moreover it can be
computed directly by patient diaries thus avoidimg recall bias of questionnaires.

1. Torres-Ferris M, Quintana M, Fernandez-Morales W¥amz-Sabin J, Pozo-Rosich P. When does
chronic migraine strike? A clinical comparison afgnaine according to the headache days suffered per
month. Cephalalgia 2017;37:104-113.
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Non-neuronal TRPA1 encodes mechanical allodynia eked by neurogenic inflammation and
partial nerve injury in rats

Gaetano De Siena, Francesco De Logu, Lorenzo Landiatiide Marini, Daniel Souza Monteiro
de Araujo, Antonia Romitelli, Luigi F. lannone, Riagelo Geppetti, Romina Nassini

Department of Health Sciences, Clinical Pharmacgland Oncology Section, University of
Florence, Florence, Italy

Background: The proalgesic transient receptor potential (TRRKkyen 1 (TRPA1) channel,
expressed by a subpopulation of primary sensoryomsy has been implicated in various pain
models in mice. However, evidence in rats indicdtet TRPAL1 conveys nociceptive signals
elicited by channel agonists but not those assettiaith tissue inflammation or nerve injury. We
explored the TRPAL role in mechanical allodyniaoasged with neurogenic inflammation and
moderate (partial sciatic nerve ligation, pSNL)sewere (chronic constriction injury, CCI) sciatic
nerve injury in rats.

Methods: Acute nociception and mechanical hypersensitivitysogiated with neurogenic
inflammation and sciatic nerve injury (pSNL and C@lere investigated in rats after TRPAL
pharmacological blockade or genetic silencing, CG&teptor antagonism. TRPAL presence and
function were analyzed in cultured rat Schwannscell

Results: Hind paw mechanical allodynia (HPMA), but not acutociception, evoked by local
injection of the TRP vanilloid 1 (TRPV1) agonistapsaicin, or the TRPAL1 agonist, allyl
isothiocyanate, was mediated by calcitonin genated| peptide (CGRP) released from peripheral
nerve terminals. CGRP-evoked HPMA was sustainedabyeactive oxygen species (ROS)-
dependent TRPA1 activation, probably in SchwantscélPMA evoked by pSNL, but not that
evoked by CClI, was mediated by ROS and TRPA1 witltmiinvolvement of CGRP.

Conclusion: As found in mice, TRPA1 mediates mechanical allogyassociated with neurogenic
inflammation and moderate nerve injury in rats. Theannel implication in mechanical
hypersensitivity following inflammation and partiaérve damage is a common rodent feature and
might be explored in humans.
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Evaluation of cerebral vasoreactivity in migraine gatients: a transcranial doppler study

Gioacchino De Vanna Stefano Caprofj Alfonso Vaiang llenia Corbell?, Cresta Elend Alessia
Bellotti®, Giovanni Rinaldl, Carlo Colosim8 Giancarlo Conti, Lucilla Parnettf, Paola
Sarchiell?

'Neurological Clinic, ASTT Nord Milano, OspedaleBassini, Milano, Italy?Neurological Clinic,
A.O. Santa Maria, Terni, Italy*Neurological Clinic, University of Perugia, A.O.18a Maria della
Misericordia, Perugia, Italy

Background: Transcranial Doppler (TCD) is a non-invasive taghe, and it can be widely
applied for the study of variations of cerebral daloflow. The relationship between systemic
endothelial dysfunction and migraine remains debateurrently, there are several works that
correlate with the hypothesis of vascular damaguaigraine patients predicting a major probability
of cardio and cerebrovascular diseases. The aitheoftudy was to assess variations of cerebral
blood flow and variation of vasoreactivity in patie affected by episodic migraine compared to
healthy controls.

Methods: We presented a prospective observational studiedanut at the Neurological Clinic at
the A.O. Santa Maria (Terni) from October 2021 &cBmber 2021. This study collected data of 49
patients matched by sex and age. The charactsrisfienrolled patients were as follows: 27
migraine patients and 22 healthy controls. All @ats underwent a clinical examination;
specifically, the headache characteristics werdecigld as well as migraine related disability
(MIDAS) and HIT6 scores. They also underwent TCDarax The following parameters were
recorded: pulsatility index (IP), resistance indgR), systolic speed peak (PSV), telediastolic
velocity (VTD), mean velocities of internal carotagtery (ICA), middle (MCA), anterior (ACA)
and posterior (PCA) cerebral arteries, vertebrarar(VA) and basilar artery (BA) of both sides.
Vasoreactivity index (V1) of the right and left ndi@ cerebral artery was calculated after Valsalva
maneuver.

Results: Our study showed, in line with the literature,ttti@ cerebral vasoreactivity measured at
the level of the MCA in the interictal phase in naige patients is lower than in healthy controls. A
significant correlation was found between the Vlleft and right MCA and the frequency of
attacks, MIDAS and HIT6 scores. In fact, the vaaot@ity index is reduced in the presence of
some parameters of greater severity of migraingheti is the gravity of migraine, greater will be
the risk of vascular damage. Therefore, this conceplerlines how it is important to start a
prophylactic therapy in the case of severe formsmajraine: by improving migraine-related
disability, vascular damage could also be reduced.

1. Sacco S et al. Migraine and hemorrhagic strekeneta-analysis. Stroke 2013 2) Spector JT et al.
Migraine headache and ischemic stroke risk: an tgpdaeta-analysis. Am J Med 2010 3) Mahmoud
AN, Mentias A, Elgendy AY, et al. Migraine and thigk of cardiovascular and cerebrovascular events:
a meta-analysis of 16 cohort studies including 2 467 subjects. BMJ Open 2018.
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Headache as main symptom of primary pseudotumor cebri syndrome in children: a 5-year
retrospective study

Francesco Del Monfe Antonia Versace Roberta Ros$i Giulia Grassé, Barbara Laurid,
Valentina Di Martind, Emanuele CastaghoClaudia Bondorfe

!Department of Public Health and Pediatrics, Unirsof Turin, Turin, ltaly; *Pediatric
Headache Centre, Department of Pediatric Emerge®agina Margherita Children’s Hospital,
A.O.U. Citta della Salute e della Scienza di Toyiharin, Italy

Background: Pseudotumor cerebri syndrome (PTCS) is a rare tonddf childhood caused by
elevated cerebrospinal fluid (CSF) pressure with emdence of intracranial mass nor
hydrocephalus on neuroimaging, and normal CSF csitipo. If not treated, it can lead to visual
loss. PTCS can be primary (idiopathic intracrahigdertension) or secondary, if a specific cause is
recognized (i.e., drugs, abnormalities of the cedebenous system, or predisposing systemic
diseases). Diagnosis is made according to newlpgs®d Friedman criteria. The mainstay of
treatment is acetazolamide, which allows to relisymptoms and to avoid permanent visual loss
when promptly started.

Methods: This retrospective single-center study includedradichildren aged 0-15 years diagnosed
with primary PTCS at the Pediatric Emergency Deparit of the Regina Margherita Children
Hospital of Turin, ltaly, between January 2017 dbdcember 2021. Descriptive analysis is
reported.

Results: Twelve patients (8 females) were included; mean atgthe onset was 9 years and 10
months (standard deviation: 3 years and 7 monthg)youngest patient was a 7-month-old infant.
Headache was reported by 11/12 patients, alongweithiting (8 patients; 66%), and back or neck

pain (4 patients; 33%). Overweight was reporte@ {50%) patients. Papilledema was observed in
all patients and diplopia in 8 of them (66%). Satipnts presented unilateral or bilateral VI nerve
palsy, and one showed unilateral VII nerve palsy5 Ipatients, brain MRI showed at least one of
the four neuroimaging criteria. No patient testedifive for COVID-19.

All patients were treated with acetazolamide (10/kgMglay). Symptoms, including headache,

resolved in all patients in a median time of 5.§d@ange 1-21 days). Papilledema resolved in all
patients and the treatment was discontinued aft@edian time of 99 days (range 36-272 days)
without any complication.

Conclusion: Though primary PTCS is rare, it should be suspeutkdn headache is associated
with papilledema, as prompt diagnosis and treatraenfundamental to avoid visual loss. Accurate
neurological examination by the emergency pediatrics mandatory and drives multidisciplinary

approach including ophthalmologist, neurologist aadroradiologist.
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The longitudinal modification of affective and fatgue symptoms in a cohort of migraineurs
treated with anti-CGRP antibodies
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Section of Psychiatry, Department of Clinical angp&rimental Medicine, University of Pisa,
Pisa, ltaly; “Laboratory of Neuronal Network Morphology and SgsteBiology, Department of
Mental and Physical Health and Preventive Medicidaejversity of Campania "Luigi Vanvitelli",
Naples, Italy;®Neurology Unit, Department of Clinical and Experitted Medicine, University of
Pisa, Pisa, Italy

Background: The comorbidity between migraine and psychiatrisolers was extensively
explored. The strongest association was describedidpression and anxiety, which showed a
bidirectional relationship with migraine. Less ismokvn about fatigue and migraine. It was
historically recognized as a dominant feature ajraine and seems to be correlated with symptoms
of depression and headache intensity. Depressioxiety, and fatigue are pivotal elements of
migraine-related disability and disease progresdio@addition, they may limit migraine traditional
prophylaxis and require additional pharmacologarad non-pharmacological strategies increasing
the risk of treatment complications. Recently, ndanal antibodies (mAb) directed against the
calcitonin gene-related peptide (CGRP) (Eptinezynkrabmanezumab, and Galcanezumab) or its
receptor (CGRPR) (Erenumab) were approved for adinuse as prophylactic drugs for high
frequency EM and CM. While the efficacy of anti-CBR mAb on headache pain is well
documented, the effect of these drugs on neurohpsyic symptoms associated with migraine is
still poorly understood. The aim of our study waséevaluate the effects of anti-CGRP/R on
comorbid symptoms of depression, anxiety, and digtign migraine patients resistant to traditional
prophylaxis.

Methods: The study was an open-label prospective studysasgpdepression, anxiety, and fatigue
comorbidities in patients with high frequency (HFE&d chronic migraine (CM), with or without
medication overuse headache (MOH), resistant titipaal prophylaxis and treated with anti-
CGRP/R mAbDs for 3 months.

Results: Forty-eight patients with HFEM (19%) or CM (81%)thvor without MOH (56%) were
enrolled. We identified 12 non-responders (25%) &td responders (75%), defined on the
reduction> 50% of headache frequency. The two groups werdyhigomogeneous, although non-
responders were younger. Disease severity in terimmonthly frequency, migraine-correlated
disability, and allodynia was reduced in both g®upth different thresholds. However psychiatric
comorbidities and fatigue were ameliorated onlyasponders. Peculiarly fatigue was unmodified
in non-responders after 3 months of treatment.

Conclusion: The role of anti-CGRP/R drugs is not limited te ttmprovement of headache in

migraine but may also affect depression, anxiety fatigue. Fatigue seems to be specifically
improved in patients with the best clinical outcome
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The effect of gender related stress in the familyrad work environment in migraine patients: a
pilot study
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Elena Crestj Marina de Tommaso

'Neurophysiopathology Unit, SMBNOS Department, Batilo Moro University-Policlinico
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Olfactory Processes, University of Salento, Lettagy; *Headache Center, Neurological Clinic "L.
Amaducci”, AOUC Policlinico, Bari, ltaly:*Headache Center, University of L’Aquila, San
Salvatore Hospital, L'Aquila, Italy?Headache Center, Neuroalgology Dpt, IRCCS Foundatio
"Carlo Besta" Neurological Institute, Milan, ItalfNational Institute of Neurology "C. Mondino"
Foundation, IRCCS, Pavia, ItalySection of Neurology, Department of Medicine andg&uy,
University of Perugia, Perugia, Italy

Background: Chronic pain conditions have a strong gender catioot, the most represented and
disabling, mainly affecting the female sex throughadhe lifespan. The complex factors of
chronicity are favored by hormonal, genetic andcphsyathological variables often related to
social, work and relationship problems. In such aywthe never outdated issues of social and
occupational distress that characterize the femgeateler give "gender pain" a broader meaning in
the psychological, sociological and legal fields.

The present study aims to detect the impact ofstdeie to social, family and work conflicts in
women and men with migraine.

Methods: An online survey was proposed by lItalian migrainpests among patients diagnosed
with migraine with aura, without aura, and chromigraine (IHS2018).

The online survey included: demographic, socioenuopand sociodemographic features, BAI
Beck Anxiety Inventory (Beck et al.), BPQ Body Regtion Questionnaire (Porges), RSQ
Romance Quality Scale, CTS Conflict Scale, ERQ Hwnat Regulation Questionnaire (Italian
Version Balzarotti et al.), PSS Perceived StresdeS(S. Cohen), Work-Related Stress Scale, and
Perception of Migraine Pain.

Results: Preliminary findings on migraine: The exploratoryoael shows that in women, the
intensity of acute headache increases significantiith hyperattendance, whereas the
hyperattendance condition appears to decreasehtbaicity of headache. The alteration of body
perception, related to somatization, appears teidpaficantly greater in migraine women than in
men.

Conclusion: In migraine, there are gender-related differenogssiychosocial dynamics, especially
with regard to conflict in the partner relationshipd work.
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Phenotyping migraine patients according to clinicabnd psychophysical characteristics

Stefano Di Antonio; Lars Arendt-NielSerPaola Torell?; Cinzia Finocchi; AntonidMatteo
Castaldd

'Department of Health Science and Technology, CefistePain and Neuroplasticity (CNAP),
SMI, School of Medicine, Aalborg University, DenkjafHeadache Centre, Department of
Medicine and Surgery, University of Parma, Parntalyt *Headache Centre, IRCCS, Ospedale
Policlinico San Martino, Genoa, Italy

Background: This study aims to identify different phenotypescading to clinical and
psychophysical characteristics in migraine patients

Methods: This multicenter, cross-sectional, observationaddgtwas divided into two phases.
Experiment 1 included migraine patients assessedglthe interictal phases, and Experiment 2
included migraine patients assessed during thé acic perictal phases. The following variables
were assessed: 1) Clinical characteristics: head&®guency, intensity, and duration, use of
drugs, headache disability index (HDI); 2) Psychmital characteristics: a) Cervical
musculoskeletal impairments: active range of moi(dROM) in flexion, extension, right/left
lateral flexion, right/left rotation; flexion rotain test (FRT) (left/right/total); activation press
score (APS); the number of active and latent mydhdrigger points (MTrPs) in head/neck
muscles; the number of positive cervical vertelmagments (C1l, C2) to passive accessory
intervertebral movements (PAIVMSs). b) Quantitatisensory testing (QST): mechanical pain
threshold (MPT) and static pressure pain thresli@RPT) over the trigeminal area; sPPT and
dynamic PPT (dPPT) over the cervical area; sPPTs MRT over the hand. Hierarchical
clustering using the Ward method was performedstonate the optimal number of clusters and
the K-means cluster technique was used to deterthenenembership of the individual cases into
the clusters. Differences across clusters werestigated with the ANOVA, or Kruskal Wallis
test as appropriate.

Results:

Experiment 1

A total of 100 patients were included and three amajusters were identified. Cluster | (22
patients), Cluster Il (42 patients), and Clustér(36 patients). Cluster Il had reduced headache
frequency (p=0.006) and lower HDI (p=0.018) compate Cluster I, and reduced headache
frequency (p=0.012), lower usage of drugs (p=0.02nd lower HDI (p=0.018) compared to
cluster Ill. Cluster Il had lower AROM in all dicions compared to Cluster | and Il (p<0.001),
reduced left and right FRT compared to Clustepd(.001) and reduced left FRT (p=0.010) and
APS (p=0.003) compared to Cluster I.

Cluster | showed reduced QST results in all testepared to Cluster 1l (p<0.036) and reduced
QST results (p<0.036) but not MPT over temporgdis0(093) compared to cluster Ill.

Experiment 2

A total of 101 patients were included and three amajusters were identified. Cluster | (10
patients), Cluster Il (60 patients), and Clustér(8l patients). Cluster | had reduced headache
frequency (p=0.018) and intensity (p=0.012) comgate Cluster Il, and reduced headache
frequency (p=0.003), intensity (p=0.042), and low#dl (p=0.025) compared to Cluster III.
Cluster Il had lower AROM and FRT in all direct®rfp<0.001) and lower APS compared to
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Cluster Il. Cluster 11l had lower AROM in flexiorp€0.004), extension (p=0.007), left (p=0.033)
and right (p<0.001) lateral flexion, and right FRG=0.024) compared to Cluster I. Cluster |
showed reduced QST results in all tests comparé&duster 1l and Cluster Il (p<0.001).

Conclusion: When assessing migraine patients in the interjghalse, three different migraine
phenotypes could be identified according to clihexad psychophysical characteristics, with one
group showing no psychophysical impairment, oneeiased pain sensitivity, and one increased
pain sensitivity and cervical musculoskeletal innpeints. These three clusters were also
identified when assessing migraine patients in iti&/perictal phase, supporting the external
validity of this subgrouping approach.
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The influence of small intestinal bacterial overgravth (SIBO) in migraine
Cherubino Di Lorenzo, Francesco Casillo, Gabrietb8&stianelli, Gianluca Coppola

Department of Medico-Surgical Sciences and Biotelduies, Sapienza University of Rome Polo
Pontino, Latina, Italy

Background: Serotonin has a leading role in migraine pathogenés production is due to the

assimilation in the small intestine of tryptophan,essential amino acid.

In case of small intestinal bacterial overgrowthB@), decreases availability of tryptophan in the
brain to produce serotonin; moreover, they are findirines bacterial metabolites of tryptophan
digestion, namely indole (indicating fermentativgshiosis) and skatole (indicating putrefactive
dysbiosis). The aim of the study is to investigaeinfluence of these 2 tryptophan metabolites in

population of migraine patients comorbid with mbte bowel syndrome (IBS).

Methods: Ninety-two migraineurs comorbid with bowel disorslewere referred to the
gastroenterologist. Of these, 60 were diagnoseld MBiB, and tested for urinary indole and skatole.
According to values observed, dysbiosis was cliessds absent, mild, moderate, or severe for each
of the 2 metabolites. In addition, data were codldcfor each patient about the frequency of
headache in the 30 days before the urine test erdsrmed.

Results: Only 59 patients filled in the headache diary. @ése patients, 43 had an episodic
migraine (EM; < 15 days/month) and 16 a chronicraiige (CM;> 15 days/month). The mean
number of migraine days/month was 12.64+7.26. Adiogr to indole: in 2 patients (2 EM) the
dysbiosis was absent, in 15 was mild (15 EM), imit&lerate (21 EM; 8 CM), in 14 severe (5 EM;
9 CM). According to skatole, 56 patients had absesfcdysbiosis (40 EM; 16 CM), 2 had mild
(2EM), 1 moderate (1 EM), none severe. By a unataranalysis of variance, indole emerged as a
significant predictor of headache days (F= 8.020.981). In a binary logistic regression, only
severe indole dysbiosis emerged as independenicfmedor presence of CM (p=0.017; OR=
0.185; CI=0.046 — 0.742).

Conclusion: Indole seems to influence migraine frequency. Cdmdlitly with IBS in migraineurs

should not be considered as a psychosomatic issueatiher as a probable SIBO, responsible for
altered serotonergic homeostasis.
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Prevalence and severity of long covid syndrome ingtients with headache

Cherub‘i&no Di Lorenz Antonio Di RenZo Francesco Casillh Gabriele Sebastianel|i Gianluca
Coppol

!Department of Medico-Surgical Sciences and Bioteldgies, Sapienza University of Rome Polo
Pontino, Latina, Italy?lRCCS, Fondazione Bietti, Rome, Italy

Background: Long covid (LC) is defined as the persistence @& dtimset of COVID-19 related
symptoms after the nasopharyngeal swab negatieizatot otherwise explainable by other medical
condition. It has been observed that its prevaleaces according to the presence of other medical
conditions. No data are available for patients wgadache (PWH).

Methods: We collected data (demographics and headache alliparameters, COVID-19
infection, vaccinal status, and LC presence andacheristics) by an online survey published on
Italian and USA Facebook groups targeted at PWH. alge collected a non-headache control
group among family members of patients.

Results: Three-hundred PWH (250 in Italy, 50 in USA) filledthe survey (164 developed the LC,
136 no); 90 controls (36 LC, 54 no). The differefmween groups was significanf%5.96;
p=0.015; OR=1.81). Among PWH we divided migraine{®s9; 156 developed LC, 103 no) from
non-migraineurs (41; 8 developed LC, 33 no). Alsthis case, the difference between groups was
significant (Yatesy’=22.07; p<0.001; OR=6.25). Finally, between thegsabp under migraine
prevention with monoclonal antibodies (MAB) (50; @6veloped LC, 30 no) and not (209; 136
developed LC, 73 no), we also observed a differ¢¥egesy®=9.57; p=0.002; OR=0.36).

Conclusion: LC is more prevalent among migraineurs than cositrehile anti-CGRP MAB seems
to be protective. LC has a double nature, energatid inflammatory: similarly, migraine is
associated to a neuronal energetic impairment (axtow for LC higher prevalence) while MAB
may reduce the inflammatory status of migraineacspunting for its protective effect.
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Hyperexcitability and dysfunction of cortical excitation/inhibition mechanisms in migraine: a
paired pulse TMS study

Salvatore Di Marco, Laura Pilati, Angelo Torrentalvatore Ferlisi, Filippo Brighina

Department of Biomedicine, Neuroscience and Adwargmgnostics, University of Palermo,
Palermo, Italy

Background: Paired-pulse TMS paradigms can be used to testectimity within the primary
motor cortex [1]. Aim of the study was to providddéional information on short intracortical
inhibition (SICI) and intracortical facilitation QIF) using different intensities of the test stinaulu
(TS) in episodic and chronic migraine (CM, EM) pats.

Methods: We enrolled 24 patients with EM, 13 with CM andi#hlthy subjects. EM and controls
were randomly assigned to two groups for assessaiesiiCI and ICF. While in patients with CM
we tested both ICF and SICI during the same exmarimWe assessed SICI and ICF at three
different suprathreshold intensities of the TS 10130% and 150% of the resting motor
threshold). Interstimulus intervals of 2 ms and ™8 were used for testing SICI and ICF
respectively [2].

Results: When testing ICF, maximum increase in conditiondeMVamplitude was observed in EM
at the lower stimulation intensity of the TS (p<@b) This intensity was indeed to induce
significant facilitation in the CM and healthy sabjs. No significant differences were observed as
regards SICI.

Conclusion: Our results strengthen the notion of altered tyrhcortical excitability in migraine

[3]. The increased ICF cannot be detected at higherulation intensities in EM probably due to
the induction of homeostatic regulatory mechanisinsortical excitability that could aim to protect
against the risk of neuronal damage. CM have atgrezortical excitability than EM and the
homeostatic regulatory mechanisms of cortical ekdity are activated early, even at 110% of TS.

1. Zemann U, Rothwell JC, Ridding MC. Interactibetween intracortical inhibition and facilitation i
human motor cortex. J Physiol. 1996;496 (Pt 3):813-

2. Sanger TD, Garg RR, Chen R.Interactions betwaerdifferent inhibitory systems in the human motor
cortex.J Physiol. 2001;530(Pt 2):307-17.

3. Cosentino G, Fierro B, Vigneri S, Talamanca&@efno A, Puma A, Brighina F. Impaired glutamatergi
neurotransmission in migraine with aura? Evidengeab input-output curves transcranial magnetic
stimulation studyHeadache. 2011;51(5):726-33.
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Effectiveness and safety of CGRP-mAbs in menstruatelated migraine: a real-world
experience

Valentina Dortucci, Marcello Silvestro, llaria Ormfio, Simona Bonavita, Fabrizio Scotto di
Clemente, Carla Fasano, Alessandro Tessitore, Gioao Tedeschi, Antonio Russo

Department of Advanced Medical and Surgical ScierfBAMS), Headache Center, University of
Campania "Luigi Vanvitelli", Naples, Italy

Background: Menstrual related hormonal fluctuations represdr@ most common migraine
trigger. Menstrual migraine attacks are consisyerdferred as more disabling, less responsive to
symptomatic treatments, longer in duration, andenpoone to relapse than non-menstrual migraine
attacks. Estrogen fluctuations are involved in milge attacks worsening during the perimenstrual
window through several mechanisms directly or iacliy involving the CGRP pathway. We
evaluated whether mAbs blocking CGRP-ligand or peme (CGRP-mADbs) could represent an
effective and safety strategy for menstrual migraaitacks in patients with menstrual related
migraine (MRM) with previous treatment failures.

Methods: Forty patients with MRM with at least three prevsdueatment failures received monthly
CGRP-mAbs. At baseline and after six CGRP-mAbs adstrations, patients underwent to
extensive interviews to assess frequency, duraitmbernsity and responsiveness to painkillers intake
of migraine attacks occurring during the perimeuredtwindow.

Results: After 6 administrations of CGRP-mAbs, we observegt@uction of menstrual migraine
frequency (from 5 to 2 days per month), pain intgn§rom 8/10 to 6/10) and attacks duration
(from 24 hours to 8 hours) (p<0.001). Neverthelessignificant increase in the percentage of
responding to migraine painkillers was observethft2.5% at baseline to 95% at T1 (p<0.001).

Conclusion: CGRP-mAbs could represent a safe and effectivegpitexe therapeutic strategy able
to reduce the disabling burden of menstrual migrattacks frequency, duration, intensity and
significantly improve the response to painkilleffiese findings could be related to, and further
indirectly prove, the greater influence of CGRP-matstl mechanisms in the pathophysiology of
menstrual migraine attacks.
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Does symptomatic treatment help children and adolegnts with chronic migraine?

Michela Ada NorisFerilli!, Laura Papetfi, Fabiana Ursittf, Giorgia Sforza, Gabriele Mont&
Romina Moavert?, Samuela Tarantifp Martina Proietti CheccHi Federico Vigevano
Massimiliano Valeriarii®

'Bambino Gesu Children's Hospital, Department of fdscience, Rome, ltaly’Tor Vergata
University Hospital of Rome, Child Neurology Uritystems Medicine Department, Rome, Italy;
3Center for Sensory-Motor Interaction, Denmark Néogy Unit, Aalborg University, Denmark

Background: Chronic migraine (CM) is defined in the third éalit of the International
Classification of Headache Disorders (ICHD-3) asphesence of headaches on 15 days or more in
a month, at least 8 days showing the migraine pigpeofor more than 3 months. CM affects from
0.6% to 1.8% of children and adolescents and da&tesra decrease of the quality of life. Aim of
this study was to analyze the type of symptomatigsl used and their efficacy for the treatment of
acute migraine attacks in pediatric patients wikh.C

Methods: We conducted a prospective study by selectinggpeciipatients diagnosed with CM in
our Department. We administered a questionnairddoparents of all our pediatric patients with
CM according to ICHD-3; questions were focused ym@omatic drugs used for acute migraine
attacks and their effectiveness.

Results: For the final analysis we considered 91 patients @M. Only two patients responded to
the initial therapy with acetaminophen and only 3i¥§proved with ibuprofen. Fifty-three percent
of patients had relief with second-line NSAIDs dsuigke ketoprofen, indomethacin, naproxen.
Fifty-one percent of patients did not respond taertban three drugs and 16% were resistant to all
acute treatments. All patients underwent prophgléxerapy.

Conclusion: In our study we showed that the drugs for acutacktare not very effective in
patients with CM and that some patients do notaeggo any acute treatment.
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Recurrent painful ophthalmoplegic neuropathy in adut: a case report

Elena Ferrari, Alessandra Della Vecchia, Letiziar@y Gabriele Siciliano, Filippo Baldacci, Sara
Gori

Neurology Unit, Department of Clinical and Expermted Medicine, University of Pisa, Pisa, Italy

Introduction: Recurrent painful ophthalmoplegic neuropathy (RPOpeviously known as
ophthalmoplegic migraine, is an uncommon conditidmaracterized by recurrent unilateral
headache attacks associated with ipsilateral oaukamial nerve palsy, commonly the llird. The
onset is usually in childhood (median age of oné& years).

Case Report: We present the case of a 30-year-old male withrrenti painful ophthalmoplegic
neuropathy involving the Il right cranial nerve.eHexperienced four episodes over 12 years
characterized by right temporal headache followéd@urs later by ptosis, mydriasis in the right
eye, and double vision. Symptoms lasted for a pgebetween a few weeks to 2 months with
progressive improvement, but slight mydriasis rerediin the right eye.

He performed multiple cerebral contrast-enhanced| MRowing a lesion suggestive for
schwannoma of Il right cranial nerve, later idéat as partial volume effect. During the last
episode, a cerebral MRI was performed showing ekéming of the Ill right cranial nerve in its
proximal intracisternal part with post-contrast antement. Intracranial MRA was normal except
for superior cerebellar arteries and right cerepoaiterior artery running next to the Il right cral
nerve, without clear conflict.

Cerebral MRI was repeated 20 days after the beginoi the last episode, with ongoing symptoms,
showing the reduction in thickening and contrastaercement of the Il right cranial nerve without
complete resolution.

The patient was treated with high dose corticogsronvith improvement in headache and
oculomotor deficit. Pain was successfully managét antiepileptic drugs (pregabalin). Analysis
for myelin-associated glycoprotein, sulfatide, amgnglioside antibodies tested negative.
Cerebrospinal fluid analysis was proposed to theepiawho refused.

Conclusion: Recurrent painful ophthalmoplegic neuropathy tylhycaresents during childhood
although growing evidence has shown adult onset.case fulfilled the ICHD3 criteria for RPON
and showed typical neuroradiological features. iCasteroids were partially beneficial and
antiepileptic drugs useful for pain control. Comeleemission of symptoms is usual but residual
deficit can be observed as in our case. Finallyreoradiological follow-up is essential to rule out
possible differential diagnosis, in particular ardarlining cranial nerve schwannoma.
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Real life data on Onabotulinumtoxin A for preventive pediatric chronic migraine

llaria Frattale’, Fabiana Ursittf, Giorgia Sforz4 Romina Moaverd?, Michela Ada Noris Ferilf,
Gabriele Monté Samuela Tarantirfp Martina Balestrf, Federico Vigevarfo Luigi Mazzong
Massimiliano Valeriarfi®, Laura Papetfi

'Child Neurology and Psychiatry Unit, Systems MedicDepartment, Tor Vergata University
Hospital of Rome, Rome, ltalfDepartment of Neuroscience, Bambino Gesu Childrespital,
IRCCS, Rome, ItalyCenter for Sensory-Motor Interaction Aalborg Unisigy, Aalborg, Denmark

Background: Chronic migraine affects 9% of pediatric populasioBiagnostic criteria are defined
by the IHS, chronic migraine is defined by morenti& headache days per month lasting more than
3 months. OnabotulinumtoxinA (OBT-A) is the onlyegentive treatment approved for chronic
migraine in adults. To date only few trials and tda studies have focused on the use of OBT-A in
pediatric age. The aim of this study is to dematstsafety, tolerability and effectiveness of OBT-
A in a cohort of pediatric chronic migrianeurs.

Methods: Thirty-six chronic migraine patients with first-Broral-drug failures were enrolled at
Headache Center at Bambino Gesu Children’s Hospital treated with OBT-A according to
PREEMPT protocol (155 UI-195 Ul in 31-39 sites mjection every 12 weeks) for at least 3 cycles.
Twenty-six (72.2%) were females. Patients who eepeed a reduction in monthly migraine days
(MMD) > 50% were considered responders.

Results: Median age of patients was 14.421.4 (12-16 years). Based on the presence of
contraindications, all patients failed at least on& drug treatment, of which the most used were
amitriptyline (94.4%), topiramate (52.8%) and fltumme (44.4%). Twenty patients received add-
on oral drug with OBT-A. Percentage of respondess 86.7% after first injection, 70.8% after
second, 66.7% after third. Patients who receiveycles (14) were responders in 71.4% of case.
Only one patient discontinued for lack of tolerande differences in response to treatment based
on gender (p>0.05), age (p>0.05), MMD before OBTrdatment (p>0.05) and add-on (p>0.05).
The best response to treatment was obtained iarpatwith a longer disease duration (p<0.05). No
side effects were registered.

Conclusion: OBT-A is a safe, well-tolerate and effective treatrin pediatric chronic migraineurs
starting from 12 years of age.
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Pressure pain threshold in migraineurs treated withanti-CGRP monoclonal antibodies
G. Garascia, M. Deodatd?, L. D'Acuntd, A. Granatd, F. Biaduzzir, P. Manganotti

'Neurology Unit, Headache Centre, Department of Idieei Surgical and Health Sciences,
ASUGI, University Hospital of Trieste, Trieste,lyta’Department of Life Sciences, University of
Trieste, Trieste, Italy

Introduction : In migraine, reduction of Pressure Pain Thresi®BT) is related to peripheral
sensitization.

Objectives: To study the neurophysiological effect of anti-G&Rionoclonal antibodies (mAbs)
on PPT as modulation of peripheral sensitizatiomigraineurs.

Methods: We evaluated migraineurs without aura treated \aitii-CGRP mAbs. All patients
underwent a PPT analysis over craniofacial musalording to the Andersen’s standardized
guidelines. Five muscles of the trigemino-cervicataplex and one far from this area were tested.
PPT values of all muscles of each area were mehsurbaseline (t0) and after 3 (t1) and 4 (t2)
months after the first injection of the anti-CGRRln Data were compared with PPT in healthy
controls. Data were analysed with GraphPad InS@8. 3

Results: Twenty-two patients (11 migraineurs and 11 heatthiytrols, mean age 4315, F=63.6%)
were enrolled. Patients suffered from high-freqyempisodic migraine (45.5%) or chronic

migraine (54.5%). They were treated with erenumé® g (63.6%), fremanezumab (27.3%) or
galcanezumab (9.1%). All migraine outcomes improwdtl and t2 (migraine days/month:

18.2+6.9 t0 vs 8+4.7 t1 vs 6.1+3.8 t2; severe houosth: 28.1+40.7 tO vs 1.6+£2.9 t1 vs 3.715.6 t2;
MIDAS: 100425 t0 vs 21+15.4 t1). At tO, migrainewsBowed a significant lower PPT respect to
controls in all muscles, except in the left temfierand procerus. At t1 and t2, PPT increasedlin al
migraineurs’ muscles.

Conclusiont PPT in cephalic and extra-cephalic muscles imfigquency episodic migraine and

chronic migraine are lower than healthy controlseaiment with anti-CGRP mAbs normalizes
migraineurs’ PPT, that is related to the improvehaéieadache.
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Persistent familial hemiplegic migraine without infarction: the first case studied with
perfusion computed tomography

Gabriele Garascia, Antonio Granato, Paolo Manganott

Neurology Unit, Headache Centre, Department of Mieei, Surgical and Health Sciences, ASUGI,
University Hospital of Trieste, Trieste, Italy

Background: Familial Hemiplegic Migraine (FHM) is a rare geieatondition in which stroke-like
symptoms accompany or follow migraine pairhey can be long-lasting and correlate with a
prolonged migraine aura up to a week.

Objectives: Aim of this study was to analyse the first casead7-year-old male suffering from
FHM with persistent (>1 week lasting) aura who parfed a Perfusion Computed Tomography
(PCT).

Results: Our patient suffered from migraine since he wagedrs old. Since he was 15, a right
hemibody strength deficit and hypoesthesia staringut 15 minutes after the onset of pain and
lasting up to 12 hours have been added. Seldoneckpand visual disturbances have also been
present. The patient’s sister was diagnosed ati#alache Centre as a case of FHM. In 2016 our
patient went to the Emergency Room (ER) due tootiset of more severe motor symptoms. The
neurological examination objectified a right semsotor hemiparesis with pyramidal signs. He
performed blood chemistry tests, brain CT and @aofuCT (PCT) within 4.5 hours after the onset,
while symptoms were still present. Blood tests eaxkbral CT were normal. PCT maps of Mean
Transit Time, Time To Pick, Cerebral Blood VolumedaCerebral Blood Flow evidenced no
asymmetries between the different areas of the lwan hemispheres. In ER the symptoms
partially improved and he was discharged with ayasis of migraine with aura. Motor weakness
and hypoesthesia of the right limbs persisted Hoee¢ months. He was evaluated at the Headache
Centre of the University of Trieste and he was ndasgd as persistent FHM without infarction. He
was treated with lamotrigine 50 mg bid for two nfetthen lamotrigine was replaced by valproic
acid 300 mg bid because of suicidal ideation. Téwgept improved after one month of lamotrigine
therapy and he reached the resolution of aura symgptafter two months of valproic acid
treatment. Specific genetic analyses are still ongo

Conclusion: For the first time, we describe a case of pensisEHM without infarction. PCT
performed during aura symptoms was normal. Lamio&ignd valproic acid were effective.
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Therapeutic gain in switching from onabotulinumtoxin A to erenumab in multidrug-resistant
chronic migraine with medication overuse

Antonio Granato, Gabriele Garascia, Paolo Manganott

Neurology Unit, Headache Centre, Department of Mieei, Surgical and Health Sciences, ASUGI,
University Hospital of Trieste, Trieste, Italy

Objectives Aim of this study was to assess the therapeuti;m of a direct switch from
onabotulinumtoxin A (BoNTA) to erenumab in multidroesistant chronic migraine with
medication overuse not responding to BoNTA.

Methods: A 21-month prospective study of multidrug-resmtgatients affected by chronic
migraine with medication overuse not respondingB@NTA and shifting to erenumab was
performed. Subjects received at least 4 differemfféctive prophylaxes in the past. Three
unsuccessful sessions of 195 U of BONTA were cdwoigt, then BONTA was shifted to erenumab
at the dosage of 70 mg at time 0 (TO), increastbl®40 mg after three months (T1) in case of
unsatisfactory efficacy. After six (T2) and twelweonths (T3) from the first administration of
erenumab patients were re-evaluated. Subjects omtildse other prophylactic drugs. Demographic
data, previous ineffective prophylactic treatmemgdications overused, response rate, headache
days, headache duration, symptomatic drugs intaleVdDAS were analyzed with SPSS 24.0.

Results: We enrolled eleven patients (3 males, 8 femalesammage 44+11). Chronic migraine
developed 3t1 years before. Subjects previouslyussdl 7+1 ineffective migraine prophylaxes,
most frequently being anticonvulsants (100% of sasad calcium antagonists (91%). Triptans
(63.6% of cases), analgesics combinations (18.2%Jgesics in association (9.1%) and non-
steroidal anti-inflammatory drugs (9.1%) were syompatic medications overused. Percentage of
patients with a response of 50%, 75% and 100% &w&18%, 18.2% and 9% respectively. All the
headache outcomes (days of headache/month: 2085 &@t6 at T3; attacks duration [hour]: 71 at
TO, 4+£2 at T3; symptomatic drugs/month: 23+7 at 966 at T3; MIDAS: 95£38 at TO, 44+40 at
T3) improved from TO to T3. Out of the six patienesponders, 3 switched from erenumab 70 to
140 mg with further improvement (days of headaclostim 12+6 at T1, 7+1 at T3; symptomatic
drugs/month: 10£2 at T1, 72 at T3; MIDAS: 44+15T4t 31+8 at T3).

Conclusion: Multidrug-refractory chronic migraine with medigat overuse not responding to

BONTA improve by switching from BoNTA to erenumabrenumab 140 mg was more effective
than 70 mg.
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Cannabidiol as a potential treatment for migraine:preliminary data in an animal model

Rosaria Grech Miriam Francavilld, Chiara Demartini Michela Palmisarfi Annamaria
Zanabont*® Roberto Marchiseffi Sara Facchetti Valentina Francd? Barbara Pacchetii
Cristina Tassorelfi*

'Unit of Translational Neurovascular Research, IRC®&®ndino Foundation, Pavia, ltaly;
“Division of Clinical and Experimental Pharmacolog®epartment of Internal Medicine and
Therapeutics, University of Pavia, Pavia, ItafZuraleaf International, London, UKDepartment

of Brain and Behavioral Sciences, University of iRalPavia, Italy

Background: Clinical and preclinical data have suggested aglgagion of the endocannabinoid
system in migraine pain. Furthermore, modulation tbis system may reduce trigeminal
excitability. Cannabidiol (CBD), a phytocannabinaiévoid of psychoactive effects found in
Cannabis Sativahas recently gained much attention due to itexidtant, anti-inflammatory and

analgesic properties.

Aim: 1) To evaluate accumulation of CBD in cranialear¢éhat are involved in migraine pain in rats
treated chronically; 2) To test whether a singleDC&ministration reduces hyperalgesia in an
animal model specific for migraine.

Methods: Four sets of male Sprague-Dawley rats (n=5 for exglerimental group) received CBD
15 mg or 30 mg/kg for 5 consecutive days. Rats vweaerificed 1 h or 24 h after the last
administration and the meninges, medulla, cengpatal cord and trigeminal ganglia were quickly
dissected out to evaluate CBD levels by online-2REMS/MS. In another set of rats (6-7 per
group), we tested the effect of a single dose oDGB5mg/Kg, i.p.) in the nitroglycerin (NTG)-
based animal model of migraine. Rats were treatid @BD or its vehicle, 3 h after NTG or
vehicle injection and were exposed to the orofdaiahalin test 1h later.

Results: We found elevated levels of CBD in all areas ureleluation after chronic treatment. As
expected, the levels were higher 1 h after thettastments, than after 24 hours, thus suggesting
that CBD does not accumulate in these tissuesrestiagly, the single acute administration of
CBD significantly reduced NTG-induced trigeminalpleyalgesia.

Conclusion: These data offer key information on the distribataf CBD in the meninges and in

central and peripheral nervous system areas instoliemigraine pain. They also suggest the
capability of the compound to modulate migrainexed nociceptive transmission.
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Discontinuation after one-year of treatment with ani-CGRP antibodies did not provide long-
term sustained response without therapy
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Florence, Florence, Italy’Headache Center and Clinical Pharmacology Unit, €ggi University
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Sacro Cuore, Rome, Italy

Background: The general recommendation indicates to discontireatment with oral preventive
medication for migraine. Although there is no evide to support this practice, most guidelines
recommend a pause in the treatment with anti-celit gene related protein (CGRP) pathway
monoclonal antibodies monoclonal antibodies (mAbfer 12 to 18 months of continuous
treatment. The Italian Medicines AgenciIEA) set a mandatory regulation to stop anti-CGRP
mAbs administration after 12-months of treatmenerdih, we assess the long-term effects of
discontinuation and retreatment of anti-CGRP mAdesistant chronic migraine (CM) patients.

Methods: In this monocentric prospective cohort study, vimeoked 53 severe (resistant &3
preventive treatments) CM patients (96.2% with roatibn-overuse [MQO]), treated with erenumab,
galcanezumab or fremanezumab for 12-months, whoodisued and re-started the treatment. The
primary outcome was the estimation of the sustainkwical response after six months of
discontinuation. The clinical effectiveness waseased using monthly migraine days (MMDs),
response rates and acute medications use. Secanttapmes were the evaluation of the effect of
re-treatment up to three months, using the sanmenpaers reported for the primary outcome.

Results: After 6 months of discontinuation only 8 patie(ii$.1%) achieved a sustained response
without treatment. Most patients (34, 64.2%) heastaided treatment, mainly after the mandatory
period of discontinuation (3 months). Patients vateustained response compared to patients who
restarted therapy showed less MMDs (10.6+7.8 v&a234 p=0.010) and days with analgesic use
(9.8+7.7 vs 3.6 £2.6, p=0.014) and lower MIDAS sc(®24.2+24.6 vs 7.8+16.3, p=0.001) at month-
12 of treatment, respectively. Patients re-treafed 3 months (n=39, 73.5%), reported an
amelioration in all outcome measures recoveringirécal response similar to that observed at the
end of initial treatment. However, 6 patients (¥6)3did not show any amelioration during
retreatment, and in one patient treatment was vatid.

Conclusion: Discontinuing treatment after 12 months did notvpte long term benefits and

appeared unnecessary in most patients. Two smagrsups of patients reported sustained benefit
during discontinuation or, contrariwise, a worsgnim MMDs during the second treatment cycle.
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Switching OnabotulinumtoxinA and Monoclonal Antibodies Anti-CGRP in severe, drugs-
resistant chronic migraine
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Section of Clinical Pharmacology and Oncology, D#qp@nt of Health Sciences, University of
Florence, Florence, ltalyHeadache Center and Clinical Pharmacology Unit, €ggi University
Hospital, Florence, Italy

Background: Clinical evidence supported the use of topiramaid @nabotulinumtoxinA (BTX-
A) as preventative treatment for chronic migrai@d1). More recently, anti-calcitonin gene relate
peptide (CGRP) monoclonal antibodies (mAbs) havenbapproved for the treatment of CM.
Whereas a comparison between topiramate and arRFC@BAbs has been performed a similar
comparison between anti-CGRP mAbs and BTX-A is ilagk However, the challenging
management of CM would benefit of additional infaton on BTX-A and anti-CGRP mAbs
effectiveness. Herein, we assess the long-ternapleetic impact of anti-CGRP mAbs in severe,
drugs-resistant patients with CM with no or pantedponse to BTX-A.

Methods: A retrospective, cohort study, enrolling 78 seveM patients (>80% with medication-
overuse [MO]), resistant te3 preventative treatments, and treated with BTX #mah with anti-
CGRP mAbs. The study consisted of two observatigealods of 9 months. A varying non-
observational period of at least 6-months occuméidr the last BTX treatment. The primary
endpoints were the absolute change from baselinreanthly headache days (MHDSs), response
rates and persistence in MO at 3-, 6- and 9-moful®v-up in the two cohorts separately. The
secondary endpoint was the change in acute mealsatise per month (absolute number and days).
Finally, we performed a last observation carriedvBrd analysis for primary and secondary
endpoints.

Results: After nine months of treatment, retention rate exhffom 91.0% to 62.2% in the BTX-A
cohort and from 96.2%, to 76.9% in the anti-CGRPh®&ohort. Approximatively 20% of patients
discontinued both treatments due to inefficacyeAf months of treatment, 22.4% with BTX-A
and 65.0% with anti-CGRP mAbs achieved5% response. Two patients were migraine-free in
the CGRP cohort. BTX-A and anti-CGRP mAbs reducedDd at month-9 by -5.0 and -12.0,
respectively, and decreased the number of MO gati@hmonth-9 (75.5% and 25% persisted in
MO, respectively). Only two patients discontinusghtments due to AEs.

Conclusion: Our findings in drugs-resistant CM patients indéec#itat patients who discontinued
BTX-A undergoing anti-CGRP mAbs treatment showedubstantial clinical improvement in
migraine related outcomes. Stopping BTX-A in pasenith no response/partial response after the
first two cycles and switching to an anti-CGRP meipears a viable option.
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Periorbital nociception in a progressive multiple slerosis mouse model is dependent on
TRPA1 channel activation
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'Department of Health Science, Clinical Pharmacola@nd Oncology, University of Florence,
Florence, Italy;’Graduate Program in Pharmacology, Federal Universif Santa Maria (UFSM),

Santa Maria, RS, BrazifGraduate Program in Biological Sciences: ToxicotajiBiochemistry,

Federal University of Santa Maria (UFSM), Santa MarRS, Brazil;"Graduate Program in

Pharmacology, Federal University of Santa Catar{tdSC), Florianopolis, SC, Brazil

Background: The transient receptor potential ankyrin 1 (TRP&lnvolved in acute and chronic
pain generation, and its activation is mediateddyeral exogenous and endogenous agonists such
as hydrogen peroxide ¢B,) and 4-hydroxynonenal (4-HNE) that are increasedhouse and rat
models of periorbital and facial nociception, swshmigraine-like behaviour. TRPAL activation
leads to calcitonin gene-related peptide (CGRP¢as#, an endogenous compound related to
headache development. Headache can be presenveralspathologies, including progressive
multiple sclerosis (PMS). Our purpose was to sttlty development of periorbital mechanical
allodynia (PMA) in a PMS-EAE model and to expldne tole of TRPAL in this behaviour.

Methods: To induce PMS-EAE in mice, emulsion of M@Gs was administered by a
subcutaneous (s.c.) injection in the flank regibfemale mice. Subsequently, all animals received
a dose of 300 ng of pertussis toxin, which wasdmaistered 48 h after the induction. PMA was
assessed on days 3, 5, 7, 9, 11, 13, and 14 at&FAE induction. The modulation of PMA in
PMS-EAE induced mice was testedTirpal” mice and after the administration of: 5-HT recepto
agonist (sumatriptan), CGRP receptor antagonisef@pant), TRPA1 antagonists (A967079, HC-
030031, metamizole and propyphenazone), the adaoxki-lipoic acid and the NADPH oxidase
(NOX) inhibitor apocynin.

Results: PMS-EAE-induced mice developed PMA from day 7 41opbst-inductionTrpa1"' mice
showed a reduced PMA respect to wildtype mice, mae the systemic administration of
sumatriptan, olcegepant, TRPA1l antagonists were abl reduce PMA until 2 hours after
administration. PMS-EAE-induced mice showed andase in oxidative markers (4-HNE®})
and NADPH oxidase activity in the trigeminal gaagliand treatment witl-lipoic acid and
apocynin was able to reduce PMA.

Conclusion: These results suggest that the generation of TREPWbgenous agonists in the PMS-

EAE mouse model may sensitise TRPA1 in trigeminadiceptors and release CGRP to elicit
PMA. TRPA1 channel seems a valuable therapeutetdor PMS-EAE-induced PMA.
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A case report of a MINOCA in a patient receiving eenumab and sumatriptan and a review of
the current literature
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'Post-Graduate School of Pharmacology and Clinicakitology, Department of Biomedical,
Metabolic and Neural Sciences, University of Modand Reggio Emilia, Modena, ltalyDigital
and Predictive Medicine, Pharmacology and Clinitég¢tabolic Toxicology-Headache Center and
Drug Abuse, Laboratory of Clinical Pharmacology amharmacogenomics, Department of
Specialist Medicines, AOU Policlinico di Modena, déna, Italy;*PhD School in Neurosciences,
Department of Biomedical, Metabolic and Neural 8Sces, University of Modena and Reggio
Emilia, Modena, ltaly;’Department of Psychiatry and Behavioral Sciencesivétsity of Miami,
Miami, FL, USA?VeraSci, Durham, NC, USA

Background: Anti-calcitonin gene-related peptide (CGRP) antibsdincluding erenumab, have
recently come into use for migraine. We descriloase report of a myocardial infarction (M) with
non-obstructive coronary arteries (MINOCA) in aahc migraineur treated with erenumab 140
mg and sumatriptan 100 mg. A 55-years-old manestagtenumab in October 2021; he had a daily
migraine with the use of 7 sumatriptans per dayer®® months, he was hospitalized for acute chest
pain with the subsequent cardiac MRI diagnosis tI®ICA. He was taking 4 sumatriptans daily.
Erenumab and sumatriptan were immediately discoatin

He had no risk factors for MINOCA. Several casesMiNOCA have already been described
during triptan therapy and this side effect is aaded in their Summary of Product Characteristics.
Nonetheless our patient had been overusing surtatripr several years without adverse events
(AEs). Because CGRP can mediate vasodilation, ritsbition could theoretically attenuate
compensatory vasodilation during ischemic condgjdrut this mechanism is uncertain. Therefore,
we ran a search.

Methods: A literature review using PubMed and clinicaltriglsv was performed to highlight any
clinical correlation between erenumab and MINOCA.

Results: In a pooled analysis of vascular safety in randewhizlinical trials (RCT) of erenumab,
AEs were adjudicated by an independent committeeo Patients had MI during open-label
treatment. The authors concluded that there wasvittence of association between erenumab and
vascular events; Mls that occurred could have hadsgble alternative etiologies.

An exercise treadmill safety study in patients walitonic stable angina showed no aggravation of
ischemia in erenumab patients vs placebo.

However, an analysis of spontaneous reports ofr&Esrded by the Food and Drug Administration
identified six cardiovascular disproportionalitygsals, including MI. Furthermore, we found a
recent case report of MINOCA during erenumab.

Conclusion: Our case report is confusing due to the patiehitsa of triptans, and our literature

search is not conclusive because, while RCT hawsvishthat erenumab is safe, some “safety
concerns” are emerging in the “real world”. Howewas clinicians, we believe that caution should
be exercised in prescribing anti-CGRP antibodies that a robust post-marketing surveillance is
required.
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Influence of barometric pressure on the onset of aew period of cluster headache

Federico Mainardf, Jacopo Barbirli Marco Truccd, Maurizio Corbettd Ferdinando Maggiofii
Giorgio Zanchini

'Headache Centre, Neurological Unit, SS Giovannia®l® Hospital, Venice, Italy’Headache
Centre, Pietra Ligure, Savona, ItalyDepartment of Neurosciences, Padua Medical School,
Padua, Italy

Background: A relationship between atmospheric variables ardtiset of a new period of cluster
headache (CH) has been rarely investigated.

Methods: Patients who received a diagnosis of CH accordintpé¢ ICHD criteria between April
2004 and October 2021 were instructed to prompmthtact the Headache Centre on the first day of
a new active phase onset and the data were prosggatollected in their clinical sheet. CH was
diagnosed in 161 among the 4411 outpatients whreorezf for a first evaluation: 144 subjects (m:
105, 72.9%; f: 39, 27.1%; ratio m/f: 2.7; average at CH onset: 37.4+15.3; average age at first
evaluation: 46.8+15.0) received the diagnosis @f13episodic CH(n=117) or 3.1.Zhronic CH
(n=13); 14 presented an isolated active phasethatkfore, a third-level diagnosis was hampered,;
17 were excluded because of lack of informationl@)=or modified diagnosis in further controls
(n=4). Data concerning the day of appearance dafva active phase, time of onset of the attacks
within the cluster and clinical features of theses were prospectively collected.

Results: The average barometric pressure (BP) values redard the first day of the attack of the
last active phase of 123 episodic CH patients wensidered: the values were divided according to
the month of onset and then processed by calcgl#tie average of the pressures of the month in
guestion and standard deviation. The pressures meptsented were in the ranges between 1012-
1017.9 mbar (n=48) and 1018-1023 mbar (n=27). Tigh &tandard deviation values prevent the
identification of a pressure range significantlyrretated to the onset of the cluster, both in the
comparison between months and within the same maidlwvever, the daily recordings of BP
showed a sinusal trend, with minimum value detedatetivo peaks (04:00 pm and 04:00 am),
roughly corresponding to the peaks of onset of dttack in the series evaluated but with no
statistical significance.

Conclusion: The relationship between the daily variation of th&rometric pressure and the

appearance of a new active phase or a single attagchkres further studies on a larger number of
cases.
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Background: Since ancient times, the moon has been associatedome aspects of human life
and several human pathologies, such as epilepgyeatal disorders. Despite modern scepticism,
the possible effects of the moon on humans contiougbtain popular support. Episodic cluster
headache (CH) is characterized by a typical patwfrrthe attacks, frequently with regular
periodicity in the same patient and, therefore,ldaepresents a good model to investigate the
influence of lunar phases on the onset of new efystriods.

Methods: Patients who received a diagnosis of CH accordintpé¢ ICHD criteria between April
2004 and October 2021 were instructed to prompmthtact the Headache Centre on the first day of
a new active phase onset and the data were prosggatollected in their clinical sheet. CH was
diagnosed in 161 among the 4411 outpatients wheorezf for a first evaluation: 144 subjects (m:
105, 72.9%; f: 39, 27.1%; ratio m/f. 2.7; average at CH onset: 37.4+15.3; average age at first
evaluation: 46.8+15.0) received the diagnosis @f13episodic CH(n=117) and 3.1.2hronic CH
(n=13); 14 presented an isolated active phasethatkfore, a third-level diagnosis was hampered,;
17 were excluded because of lack of informationl@)=or modified diagnosis in further controls
(n=4). Data concerning the day of appearance dafva active phase, time of onset of the attacks
within the cluster and clinical features of theses were prospectively collected.

Results: In 123 cases the exact day of the onset of lastenl was defined with certainty, allowing
to correlate it with the relative moon phase aralfghrcentage of the disk illuminated. New cluster
period most frequently occurred during the follogviphases: growing gibbous (n=27, 22.0%);
waning (n=28; 22.8%); increasing (n=25, 20.3%), wgmgibbous (n=21; 17.1%) and when the
moon is illuminated for <10% (n=32, 26.0%) or >9QA&25, 20.3%) of its surface. In both cases
no statistical significance was reached.

Conclusion: There is no statistical evidence supporting a i@iahip between lunar phases or
fraction of illuminated moon and the onset of chugieriods.
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Ten years of follow-up in a sample of pediatric migainous children admitted at an
Emergency Department: preliminary reports
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Background: Despite its high prevalence, the clinical coursgediatric migraine is not clearly
known and several studies may present conflictesplts. We present the findings of a 10-year
follow-up study involving children with severe magnous pain admitted to our Emergency
Department. Our aim was to determine the long-teuttome of severe migraine headaches for
intensity and to identify possible predictors obgmosis.

Methods: Forty-eight of 80 subjects (60%) with migraine ti@ehes (mean age 8 years with a
range of 4-14 years, 50% females), who attendetddbeline examination of a population admitted
for headache to the Emergency Department in tisé Hialf of the year in 2012, were eligible for
follow-up in 2022. We included in our study onlytieats diagnosed with migraine, according to
the diagnostic criteria of the International Clésation of Headaches. All were contacted by
telephone and after a short informative interviavd after acquiring informed consent, a semi-
structured questionnaire was sent to them by eri&ié association between several possible
prognostic factors and the long-term persistenamigfaine headaches was explored using logistic
regression analysis.

Results Of the 48 subjects with migraine headaches atlivees 31 (65%) had persistent migraine,
17 (35%) had experienced remission. The preliminasults showed that the presence of
neurologic disorders in the parents and sleep diser significantly predicted the 10-year
persistence of migraine headaches (p>0.01).

Conclusiont Migraine in children has a favorable long-ternogmosis at ten years of follow-up
because about 35% resisted the attacks despiteetiege attacks that led them to the emergency
room. Familial neurological comorbidity and sleepotiders were unfavorable factors for predicting
a good outcome. To our knowledge, this was the fitsdy conducted on a selected paediatric
population upon admission to the emergency rooneréibre, due to the increasingly frequent use
of the Emergency Department for the managemenéwdre hemicrania attacks, further long-term
follow-up studies conducted on pediatric patiemdsditalized in ED are needed. This would give us
a better knowledge of the evolution of severe niigralisorders and therefore a better therapeutic
management in the clinic.
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in the Italian National Headache Registry (RICe)
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Background: The clinical heterogeneity of migraine has alwagised the need of classification
and identification of phenotypical subgroups toph#ie clinicians in the diagnostic-therapeutic
process. This issue could be particularly importahen considering chronic migraine (CM) and
medication overuse headache (MOH) due to their bagiio-economic impact. Migraine diagnostic
criteria (ICHD-3) mainly focus on attack charactéas; the use of nationwide databases enables to
refine the characterization of patient subgroupsugh a wider range of clinical and demographic
features.

Methods: A principal component analysis (PCA) was perfornmed the clinical data of 1238
patients diagnosed with migraine with or withoutaguCM or MOH and included in the Italian
Registry of Headaches (RICe Study) between Ap2®and March 2021.

Results: Through PCA applied to categorical variables, wéraeted 3 components: the first
inversely correlated the diagnosis of CM and MOHhwihe presence of migraine diagnostic
criteria, identifying a phenotype less attributabdethe typical migraine presentation; the second
directly correlated diagnostic categories (CM an®®) with the migraine diagnostic features,
describing a group of “typical” patients; the thivde identified direct correlations between initial
localization of pain and the presence of migraiharacteristics such as worsening in case of
physical activity, high pain intensity and allodgniConsidering the quantitative variables, 2
components were extracted: the first related tq Byl and monthly migraine days (MMD); the
second was strongly correlated with the level of patensity (NRS scale).

Conclusion: Some relevant clinical phenotypes were identified a large migraine Italian
population involved in the RICe Study. A group aitipnts suffering from CM or MOH would be
less identifiable through the migraine diagnosticaracteristics, resulting in problems of
underdiagnosis or wrong diagnosis. Another growgsemts a significant association between BMI,
age, and MMD, thus revealing possible risk factorschronification. PCA emerges as a useful
approach to handle large number of variables inrameg clinical research. Further studies are
needed to evaluate the association between themgofyjpes and other relevant characteristics,
including the level of disability or the responegpteventive and therapeutic interventions.
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Neuropeptides modulation during monoclonal antibodes therapy in migraine: a pilot study
investigating the role of CGRP, Orexin-A and PACAP
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Background: Migraine represents nowadays one of the leadingesawf disability and loss of
working days in the world. Innovative therapiegyaing the CGRP signaling opened a new era in
preventive treatment of migraine. In particulari€@GRP (Fremanezumab and Galcanezumab) and
anti-CGRP receptor (Erenumab) monoclonal antibo(fiesbs) represented the first validated and
specific migraine prevention therapy. Post markgéfficacy data are accumulating worldwide but,
at the same time, the neurobiological context oRBGnodulation and its relationship with clinical
results was scarcely investigated.

Methods: This is a pilot study of CGRP, Orexin-A (OrxA) amACAP plasmatic variations in
relation with clinical outcome during “anti-CGRPherapy. We enrolled fifty-five consecutive
migraine patients (episodic or chronic) who weigilele for mAbs preventive treatment based on
AIFA reimbursement criteria. Sixteen of them undemivplasmatic CGRP, OrxA and PACAP
dosing at the start of treatment and after six im&n& group of sixteen age and sex matched non
migraineur volunteers was enrolled, the same blsaahpling procedure was performed in this
group. A comprehensive set of clinical and demdgiagdata was collected at baseline and at three
and six months follow-up in migraine patients.

Results: Treatment efficacy on both pain and functional oote was confirmed: NRS, MIDAS,
mean monthly migraine days (MMD) and migraine dttaleatment use were significantly reduced
after 6 months (p<0.001). OrxA emerged as an irvardependent predictor of clinical response
(NRS, MIDAS, MMD and medication use; p<0.05 in nuadtiate analysis). Basal CGRP level
inversely correlated with 6 months clinical outco(p&0.001 in correlation with MMD, MIDAS
and medication number reductions). Concerning coisgawith control group, OrxA and PACAP
levels were significantly higher in patients atddage (p<0.05 and p< 0.001 respectively).

Conclusion: Though further studies are needed, this work deepesights into neuropeptides
modulation during anti-CGRP therapy in migraineigras. We suggest a possible association
between OrxA and clinical outcomes even in the ednbof CGRP signaling inhibition while the
role of baseline CGRP as a predictor of efficacgdseto be further investigated.
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Background: Multiple sclerosis (MS) is characterized by a checo demyelinating and
inflammatory process that results in several diiig symptoms, including different types of
pain. It has been reported that primary headadgemare frequent in patients with MS than in the
general population. However, the underlying mec$rasi that trigger or worsen headaches in MS
patients are poorly understood. The transient tecgpotential ankyrin 1 (TRPAL) is a pain
detecting ion channel involved in different modg&pain. It is activated by endogenous substances
and by-products of oxidative stress (4-hydroxynahed-HNE, and hydrogen peroxide,®%)
which play a critical role in many neurodegenemtiiseases, including MS. TRPAL activation in
primary sensory neurons evokes the peripheral geled the calcitonin gene-related peptide
(CGRP), the primary mediator of migraine and hehdatiere we evaluated the development of
periorbital mechanical allodynia (PMA) in a relapgtremitting multiple sclerosis (RR-EAE)
model and the mechanisms involved in this nocigegdtiehaviour.

Methods: RR-EAE was induced by a subcutaneous injectiotM@fGss_ss antigen mixed with
Quillaja saponin solution in C57BL/6J female mitbe RR-EAE clinical signs were assessed once
a week over an experimental period of 35 days.mbdulation of PMA in RR-EAE induced mice
was tested after the administration of: 5-HT recepgonist (sumatriptan), CGRP receptor
antagonist (olcegepant), TRPAL1 antagonists (A967/6¥2-030031), antioxidantalipoic acid)
and NADPH oxidase (NOX) inhibitor (apocynin).

Results: RR-EAE induced mice developed PMA (day 1-35). Ay 85 after RR-EAE induction
olcegepant and sumatriptan reduced PMA. Genetetidalor pharmacological blockade of TRPA1
attenuated PMA associated with RR-EAE. The levélexadative stress biomarkers (4-HNE and
H,0O,) and superoxide dismutase and NOX activities weceeased in the trigeminal ganglia of
RR-EAE mice. The treatment with apocynin or a-lgacid attenuated PMA.

Conclusion: This study suggests a relationship between TRRAltlae development of PMA in a
mouse model of RR-EAE. TRPAL, presumably activdigdendogenous oxidative stress, evokes
release of CGRP from trigeminal neurons thus imiydMA. These findings reveal TRPAL as
suitable therapeutic target for the developmemtest drugs in the treatment of headache symptoms
in RR-MS patients.
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Background: The orofacial pain syndromes (OFPs) are an hetamge group of syndromes

characterized by painful attacks localized in facsnd oral structures. The International
Classification of Orofacial Pain (ICOP), divides Bd-into six major groups. The first, the second
and the third are disorders of dentoalveolar anatcamically related structures. The remaining
groups (non-dental facial pain, NDFP) corresponth&cranial neuralgias, facial pain syndromes
resembling the primary headache syndromes. Theyottem a clinical challenge because the
symptoms may be very common with other disordensisTthe diagnostic path involves a complex
algorithm, which includes several specialized te€sir aim was to describe the difficulties
encountered by these patients during the diagntism@apeutic pathway.

Methods: The study was based on the responses to a suresyiannaire that was administered to
346 patients (265 female and 81 male) affected B Qsing a free online tool, with the aim to
determine pain characteristic and diagnostic-therap care pathways. Male and female of 18
years and older who declared to be affected by @&fe included in this study. All the patients
were member of a no-profit association.

Results: The population sample was subdivided in age rdb&e5 ys: 17.2%; 36-55 ys: 55.0%; >
55 ys: 27.8%). Most of the patients declared tatbected by OFP for over 3 years. The sample
presented one OFP diagnosis in 60% of cases, rhare dne in 36.2%, while 3.8% was not
classified. The trigeminal neuralgia resulted mapresented, followed by the cluster headaches
and migraine. About 70% of patients did not havia pamission, showing a persisting background
pain, autonomic cranial signs during the pain &tteenged between 45-65%. Subjects (70.9%)
consulted at least two different specialists. Almalb received drug treatments, 26.1% received
more than four drugs, but 39.7% remained unsatisfied 50.8% received non pharmacological
treatment, associated with drug therapy.

Conclusion: To our knowledge, this was the first study on a Qfepulation not selected by a

third-level specialized center. This allowed a maal-life view of the suffering of orofacial pain
subjects. Furthermore, the medical approach o#sulted unsatisfied.
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Italian multicenter study of acute headache in chdren under six years of age in the
Emergency Departments: predictive red flags of lifehreatening disease

Gabriele Monté, Massimiliano Valeriarli Pasquale Pari§j Valentina Ferrd, Erika Marganf,
Nicola Vanacoré Vincenzo Raielj Claudia Bondon Lucia Calistrf, Agnese SuppfejAntonella
Palmier?, Duccio Maria Cordelf’, Salvatore Savasth Amanda Pap¥, Alberto Verrottt®,
Alessandro Orsifif, Renato D’Alonzb, Piero Pavon¥, Raffaele Falsaperfd, Mario Velarditd?,
Raffaella Naccy Laura Papetfi Roberta Ros$i Daniela Gioé, Raffaella Faggiofi, Flavia
Drago'®, Cristina Morreald, Lucia Rossf, Thomas Foiadeftt*® Sonia Monticorfg, Chiara
Mazzocchetff, Alice Bonuccelfi®, Filippo Grecd® Silvia Marind’, Antonella Versaée Stefano
Masi’, Giovanni Di Nardd, Antonino Reafé Umberto Raucdi

'Pediatric Headache Center, Neuroscience Departm@&atnbino Gesu Children’s Hospital,
IRCCS, Rome, ltaly?’Chair of Pediatrics, NESMOS Department, Faculty Médicine and
Psychology, Sapienza University, Sant'/Andrea HakpRome, Italy:>Department of Emergency,
Acceptance and General Pediatrics, Bambino Gesudf&m’'s Hospital, IRCCS, Rome, ltaly;
“National Centre for Epidemiology, Surveillance, aHealth Promotion, National Institute of
Health, Rome, Italy°Child Neuropsychiatry Unit, ISMEP, ARNAS CIVICO|ePao, Italy; °AOU
Citta della Salute e della Scienza, Regina Marghe@hildren's Hospital, Department of Pediatric
Emergency, Turin, Italy’Pediatric Emergency Unit, Anna Meyer’s Children Bital, Florence,
ltaly; °Department of Medical Sciences, Pediatric Sectidmiyersity of Ferrara, Italy;’Pediatric
Emergency Department, Giannina Gaslini Children'sspital, IRCCS, Genova, Italy’/RCCS
Istituto delle Scienze Neurologiche, UOC Neurogaitia, Bologna, Italy;*'Clinica Pediatrica,
Fondazione IRCCS Policlinico San Matteo, Pavialyttd®S.C.D.O. Neuropsichiatria Infantile,
AOU Maggiore della Carita, Novara, ltaly**Department of Pediatrics, University of Perugia,
ltaly; '*Paediatric Neurology, Paediatric Department, Pisanitérsity Hospital, Azienda
Ospedaliera Universitaria Pisana, Pisa, Itaf’Pediatric and Neonatological Unit, Maternal and
Child Department, Nuovo Ospedale San Giovanni 8attiFoligno (Perugia), Italy**Section of
Pediatrics and Child Neuropsychiatry, Department ©linical and Experimental Medicine,
University of Catania, Italy*’Unit of Pediatrics and Pediatric Emergency, AOU liBlnico”, PO
"San Marco", University of Catania, Italy**Department of Pediatrics, Gravina Hospital,
Caltagirone, Catania, Italy;*Child Neuropsychiatry Unit, Dept. Pro.Mi.Se., "G'Alessandro”
University of Palermo, Italy;*’Dipartimento di Scienze Clinico-Chirurgiche, Diagtiche e
Pediatriche, Universita degli Studi di Pavia, ItafDivision of Paediatrics, Department of Health
Sciences, University of Piemonte Orientale, Novétaly; *Department of Pediatrics, University
of L’Aquila, Italy

Background: Headache is one of the main neurological disoraenssing admission to the
pediatric emergency departments (ED). Age undee&sy (i.e. preschool-age) makes diagnosis
challenging and is generally considered a “red’fthgt requires neuroimaging, mainly computed
tomography (CT). In this study we characterize ghnesl-age children with headache admitted to
the ED, identifying the features associated to hakpation and to potentially life-threatening
disease (i.e. neoplastic, cerebrovascular, inflatargénfectious and intracranial hypertension).

Methods: This is a multicentre retrospective study involvitig Italian Children’s Hospitals.
Preschool-age patients with new-onset non-traumai@dache seen in the ED were included
(January 1, 2017-December 31, 2018). Clinical dtarsstics and exams performed were recorded.
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Patients were divided into two subgroups: hospiali and discharged. To identify features
associated with hospitalization, a logistic regi@mssanalysis was performed. Among hospitalized
patients, variables linked to potentially life-tatening disease were investigated.

Results: A total of 1455 patients were included. Median ages 55 months (IQR 45-65) and 846
(58%) were males. Three hundred and twenty-fiveeptst had comorbidities and family history of
headache was reported in 375. Main associated synspivere: fever in 562 (38.6%), vomiting in
487 (33.5%) and neurological symptoms/signs (iapiledema, ophthalmoparesis, nystagmus,
ataxia and dizziness) in 142 (9.8%). Neuroimagitogliss were performed in 187 (13%) patients:
CT in 169, magnetic resonance imaging (MRI) in 1@l d&oth in 2. 95 patients (6.5%) were
hospitalized and had a higher prevalence of negicdbsymptoms or signs. Headache attributed to
non-intracranial infection was the most frequeritgpe. Hospitalized and discharged group were
compared and variables predicting hospitalizatiesulted ophthalmoparesis, ataxia, nocturnal
awaking, neurological symptoms/signs and vomitifigrty-four of the 95 hospitalized patients had
potentially life-threatening disease and showedgaédr frequency of neurological symptoms and
signs, asthenia, nocturnal awakening and vomitihgy ataxia and vomiting were predicted of life-
threatening disease at regression multivariateyaisal

Conclusion: Age <6 years does not represent “per se” a ristofaxf a life-threatening disease and
neurological examination should be carried out k@efoonsidering neuroimaging. In this age
subgroup, headache due to life-threatening disesasare (2.3%) and we found predictive variables
that should be carefully evaluated in order to mbéaprompt diagnosis and treatment.
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HEADWORK as innovative tool for monitoring MABs efficacy in migraine and their
influence on work activity

Danilo Montisand? Gloria Vagh?* Domenico D’Amich Alberto Ragdi Cristina Tassorelff?,
Grazia Sance’s Licia Grazzt

'Headache Center, Neuroalgology Department, IRCCSstaBeFoundation, Milan, ltaly;
’Department of Neurology, University of Milano Bicac Milan, Italy; *Headache Science &
Neurorehabilitation Center, IRCCS Mondino Foundati®avia, Italy;*Department of Brain and
Behavioural Sciences, University of Pavia, Pavialyl

Background: Monoclonal antibodies (MABs) have been a game chamg the treatment of
migraine since their approval. Their efficacy isgrlly assessed with disease related metrics, but
there is an increasing need to evaluate the impldisease treatment on the global burden on
patients and society. HEADWORK (HW) is a new evabratool, developed specifically to assess
the impact on work tasks and reduced productivitihigraineurs. The aim of this study was to test
the performance of HW on migraine patients treatgtd MABS.

Methods: We enrolled 69 patients receiving treatment with B4Aat the Headache Centres of
IRCCS “C. Besta” (Milan) and IRCCS “C. Mondino” (®a). They were assessed with the
HEADWORK questionnaire at baseline and at the 88)(and 6th month (M6) of treatment. HW
guestionnaire consists of two sections: "Work-edadifficulties" scale 1 (HW1), 11 items dealing
with the degree of difficulty in general skills,giiems solving or starting new task; "Factors
contributing to work-related difficulties" scale (BIW2), 6 items to address the degree to which
some factors, such as noise and brightness of dhieplace, negatively impact work-related tasks.

Results: Population: 15 M and 54 F, mean age (49.5y+8.6 armage at onset of disease (18y+7),
mean duration of disease (34y+11.6). We observedr&ed, consistent and significant reduction in
“classical” indicators: monthly migraine days (155t baseline, 5£5.8 at M3, 6+6.2 at M6),
medications per month (15+8.7 at baseline, 5+12.M3, 6+6.6 at M6), MIDAS (41+43.2 at
baseline, 6.5+11.3 at M3, 5£13 at M6), HIT-6 (662t baseline, 59+8.7 at M3, 59+8.2 at M6).
HW scores paralleled the above parameters: HW1820at baseline, 11+9 at M3, 7+8.2 at M6),
HW2 (9+6 at baseline, 5+4.8 at M3, 3+3.8 at M6).

Conclusion: Our findings confirm the marked effectiveness of B’BAon monthly headache
frequency and medications intake. HW1 and HW2 slsaw an extremely positive impact on work
related activities. HW appears a suitable tool $eeas migraine-related work disability in these
patients.
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Brain areas involved in pain perception of chronic,disabling migraine pain—functional
imaging in a prospective observation

Maria Nicolodit, Manfredo Fanfarfi lvano Taddéi Hubert Theilf, Maria Stella Pinnard,
Leonardo Di Puccio Sicutéti

'Foundation Preventio® Therapy Primary Pain Headache and Stress, Floreftefy; %Instituto
Fanfani, Florence, ltaly; ®Zentrum der Radiologie, Frankfurt, Germany*Dept. of
Neuropsychology, University of Padua, Padua, Italy

Background: In 2015 we evidenced abnormal glucose metabolsthalamic and temporal areas
of young chronic cluster headache sufferers.

Aim: Which part of the brain is responsible for refeagtchronic migraine pain? As is well-known
pain perception originates from a central netwaflstouctures processing nociceptive signaling.
They include sources integrating nociception witienmental information providing emotional
valence of pain and response priority.

Method: Prospective observation started in May 2010, ¥oligp 20 years.

Procedure: a) (18)F-FDG/ PET-CT during spontaneatiacks; headache exempt group for
reference brain areas to derive standardized uptatkes SUR, CUR, PUR (cut off >1.3); b)
evaluation of pain and mood (Hamilton A-D, GAD-MB-V).

Included subjects until May 2022: 106 middle-clasgrried, caucasian females suffering from
chronic migraine refractory to conventional theespand 50 matched exempts.

Subjects at the end of a 10-year-observation peGodup A: age 25-35 n=32; Group B: age 56-65
n=34; Group C: comparison group n=21 age 35-45tinedémales exempt from headache and
psychiatric problems. Confounders: environmentanegic, epigenetic. Recruiting: Units for
Headache Therapy, Internal Medicine and Generatdlegy.

Results: Group A: 18 patients evidenced hyper-metabolisthéncerebellum no side of prevalence.
Group B: 17 sufferers evidenced paramagnetic hgpeabolism in the Anterior Cingulate Cortex
(ACC). The rest of the patients showed metaboliwoaialities of temporal and/or right anterior
frontal gyrus (n=14 Group A and B) or no sign n€3rqup A and B). All mentioned patients
showed psychometric tests positive for anxietyldvolup: After 10.6+1.1SD years from baseline
observation: Group A: No subject with cerebellumoivement evidenced pain relief higher than
35%. Anxiety worsened >0.001 vs baseline; GroupnBufferers with ACC abnormal metabolism
headache improved 90%, difficulties in cognitivenizol arose; clinical status did not relate p>0.9
to Stroup test. Both anxiety disorders and motontrod difficulties related to PET-CT
abnormalities p>0.001.

Conclusion: (18)F-FDG/PET-CT seems to evidence that chronim p@erception seemingly
interests cognitive, associative learning. Accagdim data showing cerebellum and ACC activation
in response to nociceptive stimulation, resultsrsegly indicate that pain might scatter away from
functional abnormalities not necessarily restridtedensory areas.
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Possible rationale to block CGRP pathway in chroniaefractory migraine and medication
over-use headache: results from an alliance againséntral pain sensitization

Maria Nicolodi*, Maria Stella Pinnard, Leonardo Di Puccio Sicutérf

'Foundation Prevention & Therapy Primary Pain Healdacand Stress, Florence, Ital§Dept.
Neuropsychology, University of Padua, Padua, Italy

Background: In 1990 our group demonstrated increase of taciry&iSubstance P and Calcitonin
Gene-related Peptide (CGRP) in the cephalic trigatrarea during migraine attacks. Thus, use of
CGRP receptor blockade seems to be the rationaédi@ving migraine pain.

On the other hand: a) pharmacology rules indidaé ih the post-receptor-blocking phase receptor
is expected to be hypersensitive to agonists. Pgated dosage a competition is created between
receptor-blockade and hypersensitivity, often fairauthe latter; b) CGRP seemingly does not act
on chronic pain mechanism and central sensitizatowept for a co-shared role in maintaining
central sensitization evident also for other pezijally acting events/substances.

Aim: To evaluate possible efficacy of CGRP blockershronic migraine and medication overuse
headache (MOH).

Method: Design: single blind comparison, cohort perspectitaservation. Observation started in
2018. Exclusion criteria: systemic or organic dss=a psychiatric disorders. Subjects under
observation to date 66 males, 196 females.

Data regarding each group: Group A: n=35 females3.883.9SD) with chronic
migraine/medication overuse headache were admiadstgpecific uncompetitive inhibitory di-
methyl-D-aspartate (NMDA); Group B: n=37 female sufferege 83.4+3.2SD refractory to any
prophylactic therapy never testing any NMDA spec#intagonist. Measure: whole pain burden
(average frequency, severity, duration), numbexcote medicines.

Rescue medication: indomethacin 0,06mg/kg.

Pre-Treatment: Group A: 7-day treatment with S-Rakene. Group B: 7-day wash-out period
Treatment: Erenumab 70 mg sc./month.

Results: Pretreatment: Group A: pain relief p>0.0001 vsehias. Treatment: Parallel decrease both
of pain and acute medicines/painkillers. Group Anth 1-15 98%, month 16-32 95%, month 33-
50 81%; Group B: month 1-15 29%, month 16-32 21%ntm 33-50 >20%.

Relapse: Group A: month 14 n=1, month 38 n=4, mdbtin=6. Drop-out: Group A: n=0 1, Group
B: 3 n=16.

Side-effects and adverse effects: No significafiences between Group A or B.

Conclusion: Since NMDA inhibition is known to manage some witiwals and might prelude

CGRP blockade at the CNS, the shown treatment nbghtationally suited to obtain a higher
number of responders to anti-CGRP administratiochionic migraine.
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Validation of the Italian version of the Cluster Headache Impact Questionnaire (CHIQ):
preliminary data from a National multicenter study

Agnese Onoftj Luigi Francesco lannofi€, Francesco De CesafisAlberto Chiarugi® Grazia
Sance$ Marta Allend, Cristina Tassorelfi Roberto De Icct’, Edoardo Mampreso Alfonsina
Casalend, Francesca Pistofa Catello Vollon8, Paolo Calabre$i Marisa Morsor, Antonio
Russd’, Valeria Caponnetth Pierangelo Geppetti Simona SaccpRaffaele Ornellf on behalf of
the Italian Headache Registry (RICe) Study Group

'Department of Biotechnological and Applied CliniGdiences, University of L'Aquila, L’Aquila,
ltaly; “Headache Center and Clinical Pharmacology Unit, €ggi University Hospital, Florence,
ltaly; *Section of Clinical Pharmacology and Oncology, Dépent of Health Sciences, University
of Florence, Florence, ItalyHeadache Science & Neurorehabilitation Center, IFECRlondino
Foundation, Pavia, ltaly’Department of Brain and Behavioral Sciences, Ursitgrof Pavia,
Pavia, ltaly; °Headache Centre, Neurology - Euganea, Padua Hedltit, Padua, ltaly;
"Department of Neurology, G. Mazzini Hospital, Tegartaly; ®Policlinico Universitario Agostino
Gemelli IRCCS, Catholic University, Rome, Italgocieta Italiana per lo Studio delle Cefalee
(SISC);*®Headache Center Department of Medical, Surgicalilegical, Metabolic, and Aging
Sciences, University of Campania "Luigi VanvitelNaples, Italy

Background: Cluster Headache (CH) is a primary headache disavidh a severe impact on the
lives of affected subjects. The first specific qu@maire to assess the current impact of CH, tHe C
Impact Questionnaire (CHIQ), consists of 8 itemsaogix-point Likert scale in a score ranging
from O to 40. Domains assessed by CHIQ include weokisehold, family, social life, recreational
activities, cognition, and emotions. The aim oktbiudy was to validate the Italian version of the
CHIQ.

Methods: We considered patients diagnosed with episodichooric CH and included in the
"ltalian Headache Registry” (RICe). The CHIQ waanslated from English to Italian by two
blinded researchers and then back-translated bwti@enEnglish speaker to resolve potential
discrepancies between the Italian and English eersihe questionnaire was then administered to
patients through an electronic form. We also adsteéned questionnaires to assess psychological
dimensions (Depression Anxiety Stress Scale Shersign, DASS-21) and quality of life (Short
Form Health Survey, SF-36). For internal consisgent the CHIQ, Cronbach’'s alpha was
calculated. Convergent validity of the CHIQ with Giharacteristics and the results of other
guestionnaires was assessed using Spearman dorrelat

Results:We included 39 patients with CH (82% male) with edian age of 46 years (interquartile

range 36-52); 23 patients (59%) reported active diiHng the week preceding the questionnaire
and 15 (38%) reported current use of preventiveicaéidn. The Italian version of the CHIQ had

excellent internal validity with Cronbach's alphalue of 0.919 (95% CI:0.834-0.952). CHIQ

scores had a positive correlation with the numbeCld attacks during the last week (rho=0.445;
p=0.005), acute medication frequency during las¢kvg=0.418, p=0.008), depression (r=0.656,
p<0.001), anxiety (r=0.631, p<0.001), and stres®).{#07, p<0.001). The score was negatively
correlated with SF-36 items.
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Conclusion: Our preliminary data showed the validity of thelitta version of the CHIQ, which
could meet the need for evaluation of the socidl @sychological impact of CH in clinical practice
and research. The questionnaire was brief andteasyminister with an electronic form.
Effectiveness and safety of CGRP monoclonal antibags in migraine related to mitochondrial

diseases: a real-world experience in patients witREO and NARP syndromes

llaria Orologio, Marcello Silvestro, Francesca Tgeidj Alessandro Tessitore, Gioacchino Tedeschi,
Antonio Russo

Headache Centre, Department of Advanced MedicalSurdical Sciences (DAMSS), University of
Campania “Luigi Vanvitelli”, Naples, Italy

Background: Migraine is a contemplated symptom in nearly 55%patients with mitochondrial
disease (MD) showing a significantly higher premake respect to the general population.
Interestingly, the imbalance between brain demamdi energy resources characterizing patients
with MD seems to also underpin migraine pathopHggy However, migraine attacks experienced
by patients with MD are more resistant to treatmertmpared to patients with migraine without
MD. Nevertheless, migraine response to monoclontibadies acting on the pathway of CGRP
(CGRP-mADS) in patients with MD is unknown to date.

Methods: Monthly subcutaneous galcanezumab 120 mg was asheried as preventive treatment

in a woman with genetically proven neuropathy, @aand retinitis pigmentosa syndrome (NARP)
and in a woman with progressive external ophthalewa (PEO), both experiencing chronic

migraine, respectively without and with medicatiomeruse with previous failures of several

medication classes. Patients underwent a monthlgwiaip for six months in order to assess

galcanezumab effectiveness, safety and tolerabiigadache diaries were used for monitoring the
number of migraine attacks, attacks duration (Heursadache intensity, number of painkillers

intake and painkillers response (hours to pain)frdmlerability and safety were evaluated

considering the information reported by the patent

Results: After the third galcanezumab administration, patewith NARP and PEO reported a
significant reduction in monthly migraine headaateys from an average of 20 to 2 migraine
attacks/month, and from an average of 22 to 14 amgrattacks/month, respectively. Furthermore,
headache intensity, number of pain-killers intakel @ain killers’ response (hours to pain free)
showed a significant improvement compared to theeloze. No tolerability or safety concerns
emerged in the course of six-month treatment.

Conclusion: Pre-human studies have identified, in the trigeing@englion, mitochondrial dynamic
regulatory networks as putative therapeutic tarf@mtsnigraine strategy. We cannot exclude that
CGRP-mADbs (besides their peripheral effects on simowuscular cells of meningeal vasculature
and on mast-cell degranulation) may act also @emninal ganglion neurons not only, once again,
peripherally modulating the CGRP pathway but afsdirectly working on dysfunctional neuronal
glycolytic metabolism.
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Sustained migraine remission during fremanezumab thrapy: a case report
Antonio Palmieri, Luca Valentinis

Headache Centre, Division of Neurology, Portogrubdaspital, Portogruaro (VE), Italy

Background: Monoclonal antibodies (mAbs) targeting CGRP oréseptor have demonstrated to

be effective, save, and well tolerated in the pnéea of episodic or chronic migraine. However,

their clinical effect in reducing the migraine fremcy is partial, as only about 40-50 percent of
patients show meaningful response in randomizedraited trials (RCTSs). Nevertheless, a small

percentage of super-responders, with a decreas®ithly migraine days of 75 percent or more,
has been reported for all four CGRP mAbs. Here,describe a clinical case with immediate,

complete, and sustained response to fremanezuraedpth

Case report: A 56-year-old female patient was referred to oeattache Centre because of a high
frequency episodic migraine since the age of 1@ r@ported an average migraine frequency of 8
days a month, usually disabling. The pain was thtriocalised over the right fronto-temporal
region and regularly accompanied by nausea/vomitmgto/phonophobia, and ipsilateral eyelid
ptosis and lacrimation. The headache was partialigved by zolmitriptan usually associated with
a NSAID. A number of prophylactic agents, includiagitriptyline, candesartan, flunarizine,
propranolol, topiramate, and valproic acid, protedbe inefficacious and/or not tolerated. In April
2021, the patient was started on fremanezumab 2RBanthly, after that she became completely
headache free from the first dose. She remainedoledety asymptomatic for the subsequent 6
months of fremanezumab administration. After 6 rhoot therapy, fremanezumab was stopped
and, after about one month and a half, the migreapigodes gradually recurred, initially with a low
frequency/intensity. By the sixth month from withdral of therapy, the migraine frequency and
intensity reached again the initial clinical pattewith 8 days of moderate to severe intensity a
month. Fremanezumab was reintroduced with a nevplEieresponse.

Discussion: This case is peculiar in that our patient undetweertcomplete remission from her
migraine episodes during fremanezumab therapy.odlih a 100 percent response rate has been
reported in a small percentage of patients in R@Ieur knowledge a 100 percent response rate for
six consecutive months has never been describezlripatient, the optimal clinical response is in
keeping with the hypothesis that migraine symptoetgted to peripheral trigeminal sensitization,
such as unilateral pain, cranial autonomic symptoamsl allodynia, may predict response and
super-response to anti-CGRP mAbs. The migrainamexce after the withdrawal of therapy might
indicate the lack of a disease modifying effect flfmanezumab in this case. However, the
pharmacokinetic and pharmacodynamic mechanismglyindga prolonged super-response remain
largely unknown.
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Sleep and migraine: the relation between insomniaral headache

Laura Pilati, Angelo Torrente, Andrea Gagliardo, ¢ta Alonge, Vincenzo Di Stefano, Lavinia
Vassallo, Cecilia Camarda, Filippo Brighina

Department of Biomedicine, Neuroscience and Adwhnbeagnostic (BiND), University of
Palermo, Italy

Background: Migraine and sleep show a complex and bidirectioalationship: migraineurs often

report insomnia due to attacks, but poor sleepityual one of the main triggers for a migraine
attack. In migraineurs sleep appears to be chaizetieby a reduction in quality and efficiency. In
our study we analyzed the relationship betweenmmmsa and headache days per month.

Methods: Data were collected by a telephone interview of raiige patients, enrolled at the
Headache Center of the Policlinico of Palermo. Theye asked number of headache days per
month, pain intensity ranging from 0 to 10, and evadministrated Insomnia Severity Index (ISI).
Quantitative variables were analyzed using Pearsefficient to find any significant correlation.

Results: We interviewed 157 patients with a mean age of P18 years: 104 (67%) had chronic
migraine and 53 (33%) episodic migraine, of whic?® 1(71%) without aura. In our migraine
patients, sleep disorder (p<0.001), the difficuttyalling asleep score (ISl1a) and in staying egle
(IS11b) (p<0.005), were significantly related willeadache days per month. In our sleep profile
waking up too early (ISI1c: p>0.005), and interfere of the sleep problem with their daily
functioning (IS15: p>0.005) were not associatechwieadache days. Insomnia was not significantly
correlated with intensity of pain.

Conclusion: Our data confirmed the relation between sleep aigglane in particular, initial and
middle insomnia was significantly related with haelde days per month. The intensity of headache
did not affect insomnia. More studies are necesgagemonstrate this relation between insomnia
and migraine.
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New model of headache centre organization: first gmerience to treat migraine with
onabotulinumtoxin A or monoclonal antibodies withinthe territory

Laura Pilati, Salvatore Di Marco, Elisa Sancisi

Headache Center “Casa della salute San Rocco”, AB8irara, Italy

Background: Post-covid 19, territorial specialized activityimplemented with the creation of a
new “Case della Salute”. Fifty-two percent of thebgl population is affected by a headache
disorder every year, thus it is necessary to irsggdhe number of headache specialized centers.
Management of headache within the territory, evéh second-level therapies, reduces the burden
on hospitals and is easier for patients to access.

Methods: Neurologists of the Headache Centre of the “Cadl dmlute San Rocco” AUSL
Ferrara, are specialized in the diagnosis and niexat of headaches with expertise in the
management of monoclonal antibodies and in theénrerat with onabotulinumtoxinA. The access
to the first visit took place through CUP reservas with a specific diagnostic question: "Headache
Clinic" or following a request from another neurgikst with code “Access 0” and a reservation in
specific slots. The subsequent visit was programmiéd a code in the prescription “access 0-12”
indicating months of control visit. A neurologistopided an appointment with the Easy CUP
Software or the patient personally went or called teception Points (PDA) distributed in the
various health centres.

Results: From April 2021 to July 2022, the number of firgsits in our centre was 1792. Presently
30 patients are being treated with monoclonal anids (erenumab, galcanezumab, fremanezumab)
and 11 patients are being treated with botulinuxmto

Conclusion Territory Headache Centres can reduce waiting, liepresenting easier access for the
patient. Our centre is the first in a “Casa deldute” that treats migraine with Il level therapy

monoclonal antibodies and OnabotulinumtoxinA, ardbg that is often carried out in headache
centres allocated in hospitals. This represents@eirfor improvement of territorial neurology.
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Corticosteroids increase the expression of CGRP whiin the trigeminal ganglion
Alessandra PistolekiDaniela Buonvicinh Simone Tuniz Alberto Chiarugt?

!Section of Clinical Pharmacology and Oncology, Déqpent of Health Sciences, University of
Florence, Florence, ltalyHeadache Center and Clinical Pharmacology Unit, €ggi University
Hospital, Florence, Italy

Background: Expression of calcitonin gene-related protein (CERPhin the trigeminal ganglion
(TG) is considered of pathophysiological relevatenigraine. Corticosteroids are key epigenetic
regulators of gene expression, and also widely dsedhe treatment of migraine, medication
overused headache, as well as cluster headachmt@fmechanisms underpinning the therapeutic
effects of corticosteroids in headaches wait todeatified. In the present study, we hypothesized
that corticosteroids are negative regulators of @@&Rpression, an effect that might well explain
their therapeutic properties in headache patients.

Methods: CGRP expression was evaluated at the transcriptpastein level within the TG and
hypothalamus of mice and rats exposed to multigatinent schedules with betamethasone. The
effect of dexamethasone on CGRP expression waseatsloated on human leukocytes and rat
CA77 medullary thyroid carcinoma cells. Finallyetimpact of dexamethasone on CGRP promoter
activity was investigated in SHSY neuroblastomdsdeansfected with a luciferase reporter driven
by the human CGRP promoter.

Results: Unexpectedly, we found that betamethasone incsetgeexpression of CGRP within the
TG of mice and rats exposed to the drug for 7 alays, having no effects on the neuropeptide
levels of the hypothalamus. Consistently, dexanseth@ induced CGRP expression in cultured
human leukocytes and CA77 medullary thyroid cangiaocells. Induction of CGRP gene
expression by corticosteroids was in keeping whih increased CGRP promoter activity in SHSY
cells exposed to dexamethasone for 24 and 48 hrs.

Conclusion: Data, are at odds with the working hypothesis toaticosteroids counteract migraine,
MOH and cluster headache via epigenetic downreigalaif CGRP expression, and also suggest
that relevance of CGRP expression within the T@igraine and other types of headaches might
be revisited.
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Long-term effects of pandemic of Covid-19 on clin@l features and psychological symptoms in
adolescents with migraine
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Giorgia Sforzd, Gabriele Mont§ Romina Moavero’, Federico Vigevanp Massimiliano
Valeriani** Laura Papettf

Neurology Ward Unit, Bambino Gestl Hospital, Rontalyi ?Unit of Clinical Psychology,
Bambino Gesu Hospital, Rome, ltalyChild Neurology and Psychiatry Unit, Tor Vergata
University of Rome, Rome, lItalfCenter for Sensory-Motor Interaction, Aalborg Uiy,
Aalborg, Denmark

Background: Covid-19 pandemic has changed children/adolesdéatdyle, influencing family
organization, social relationship, and school atteice. A previous study showed the role of
lifestyle modification, in particular the reduction school-related stress during the lockdown, in
migraine attacks improvement [1]. We aimed to comphle clinical characteristics of migraine, the
use of prophylactic treatment and psychological gypms between patients who referred to our
Headache Centre before the Covid-19 pandemic aondetltwho were evaluated during the
pandemic.

Methods: We studied 418 adolescents with migraine (m.a. 147+ 110 M and 308 F). Based on
the pandemic period, patients were grouped int@ ‘ovid” or “Covid”. Moreover, the second
group was divided into “Covid-1" (March to Octob2020, characterised by lockdown) and
“Covid-2" (November 2020 to January 2022, charaséer by prolonged restrictions). According to
migraine clinical characteristics, patients wereugred into: (1) high-frequency (weekly to daily
episodes) and low-frequenc¥3 episodes per month); (2) mild and severe paih;nged for
prophylactic treatment or not. The PHQ-9 and GARQtiéstionnaires were used to assess anxiety
and depression symptoms.

Results: We did not find a significant difference in migraifrequency between the “Pre Covid”
and “Covid” periods (p=0.295). But in the “Covid-Zeriod, frequency of the attacks was
increased, compared to both the “Pre Covid” pefpeD.038) and the “Covid-1" period (p=0.005).
Furthermore, more patients needed prophylacti¢nreat in the “Covid” period, especially in the
“Covid-2" period, than in the “Pre Covid” period<p0.001). As for the psychological symptoms,
our patients showed higher levels of anxiety angrelesion during the “Covid” period (GAD-7,

p=0.013; PHQ-9, p=<0.001), especially during thevid-2” period (p=<0.001). Frontal teaching
showed an association with the frequency of attackkslevels of depression in the “Covid” period,
compared to the “Pre Covid” period (p=<0.005).

Conclusion: Our results show a long-term negative impact of @oeid-19 pandemic on clinical
parameters and psychological symptoms of adolesedtit migraine. Considering the relationship
between migraine severity and emotional symptorogiglour results suggest that monitoring the
emotional status of pediatric patients with migeaia mandatory in the near future of COVID-19
pandemic.
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Diagnosis of idiopathic intracranial hypertension wth neuroimaging in children: a new
challenge

Alessandra Maria Ric& Michele Massh Paola Verdecchia Maria Formisand, Fabio Midull&

'Scuola di Specializzazione in Pediatria, Sapienn#vétsita di Roma, Rome, Iltal§Dipartimento
Materno Infantile e Scienze Urologiche, Sapienzavélsita di Roma, Rome, Italy

Background: Headache is the most common neurologic issue ipedéetric population. It can be
classified as primary (those not associated witthedlying diseases) and secondary (those in which
the headache is a symptom of an underlying comgitibhe conditions that may cause secondary
headache in children include idiopathic intracrbhigpertension (IHH), defined as an increase in
intracranial pressure (ICP) with no clinical, lagimry, or radiographic evidence of associated
infection, vascular abnormality and space-occupi@sgns.

Methods: A 10-year-old asian boy presented to our Pedidfmeergency Department with a

complaint of headache, vomiting and diplopia. Brai@ and MRI were performed to exclude

secondary causes of increased intracranial pres®amsonal and family medical history were
collected. Blood tests for vitamin deficiency, aotmune, infectious and thrombotic diseases
possibly associated to papilledema were performed.

Results: Family history was unremarkable. Physical examamtiiocumented overweight (BMI
87°), decreased visual acuity, right six nerve yasd bilateral papilledema. Ocular ultrasound
excluded optic nerve drusen. Blood tests were nipramal no evidence of recent infection was
found. On CT and MRI the brain parenchyma and vdes appeared normal. Nevertheless, MRI
abnormalities suggestive of IHH according to Friedis criteria were found: distension of
perioptic subarachnoid space, empty sella andcattibrtuosity of the orbital optic nerve. In view
of the strong clinical suspicion, the specific @dgical findings and the exclusion of other pokesib
causes of intracranial hypertension, it was decrm#do perform lumbar puncture (LP) to measure
ICP and acetazolamide 15 mg/kg/day in three dosesstarted with resolution of papilledema and
diplopia.

Conclusion: IHH should be suspected in children with headacimel papilledema if the
neuroimaging study reveals no secondary causasgdr#CP. LP is routinely performed in order to
document normal cerebrospinal fluid and to meaghee opening pressure. Neuroradiological
criteria of raised ICP have been established ameg thay be especially useful in the pediatric
population where opening pressure measurement equéntly equivocal. Moreover,
ophthalmologic evaluation is required to documdrd severity of optic nerve involvement and
monitor response to treatment.
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Ethanol-evoked prolonged periorbital mechanical albdynia is mediated by CGRP and
Schwann cells TRPAL activation

Antonia Romitelli, Lorenzo Landini, Daniel Souzar#oro de Araujo, Matilde Marini, Pierangelo
Geppetti, Romina Nassini, Francesco De Logu

Clinical Pharmacology and Oncology Section, Depanin of Health Science, University of
Florence, Italy

Background: A large proportion of migraine and cluster headaglad¢ients show remarkable
sensibility to alcohol, developing headache attaaftsr ingestion of relatively small amounts of
alcoholic beverages. The ICHD-3beta classificatadnprimary headaches describes a delayed
alcohol-induced headache (previously defined haegdweadache), which develops within 5-12
hours after ingestion of alcohol and resolves wit@2 hours of onset. The transient receptor
potential vanilloid 1 (TRPV1) that belongs to thBH family of ion channels, is selectively gated
by 1-3% concentrations of ethanol and signals paith inflammation. Another TRP channel, the
ankyrin 1 (TRPA1) subtype is gated by the ethanetaiolite, acetaldehyde. TRPA1 activation
leads to calcitonin gene-related peptide (CGRPgas#, an endogenous compound related to
headache development. The present study exploedadle of TRPAL1 channels in mediating
prolonged responses that may be relevant for tleg/elé ethanol-evoked headache in patients.

Methods: Ethanol was administered by oral gavage (intragasin C57BL/6J, and TRPAL1 and

TRPV1 wild type and knock out mice. Acetaldehydeswadministered by local periorbital

injection. Periorbital mechanical allodynia (PMA)asv evaluated by applying the von Frey
filaments to the periorbital region over the roksjpartion of the eye before and after (1-24 h)
ethanol. Antagonists were administered by systenpgctions.

Results: Intragastric administration of ethanol causes laydel and prolonged PMA in C57BL/6J
mice. TRPV1 deletion did not affect the delayed PMRretreatment with the alcohol
dehydrogenase inhibitor, prevented the ethanol@yoRMA supporting the hypothesis that
acetaldehyde, derived from ethanol metabolism, ateslithe prolonged allodynic effect of ethanol.
TRPAL genetic deletion prevented ethanol and abetgide-evoked allodynia, underling that the
aldehyde plays a major role in the ethanol-evokighPMoreover, the systemic administration of
the CGRP receptor antagonist, olcegepant, was adi® to reduce ethanol-evoked PMA. Thus,
TRPAL targeted by acetaldehyde, induce the CGRRset from the terminal neuropeptides which
in turn induces PMA.

Conclusion: The present study explored the role of TRP charinetsediating prolonged responses

that may be relevant for the delayed ethanol-evdieatiaches in patients. Results underline that
TRPA1 may be a molecular target for an effectieatiment for pain in alcoholics.

74



PALERMS
1315 ottobre

2022

Bioelectric changes induced by air microembolism Were and after closure of Patent Foramen
Ovale in a patient with migraine with aura: a caseaeport
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'Department of Biotechnological and Applied Clini@diences, University of L'Aquila, L’Aquila,
ltaly; Department of Information Engineering, ComputereSice and Mathematics, University of
L'Aquila, L'Aquila, Italy; *A2VI (Acquisition, Analysis, Visualization & Imagin_aboratory)
Laboratory, Department of Life, Health and Envireamtal Sciences (MESVA), University of
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Background: Patent Foramen Ovale (PFO) is strongly associatddtiie occurrence of migraine

with aura (MA). PFO might cause microemboli to entiee systemic circulation, potentially

triggering Cortical Spreading Depression (CSD), rappgating depolarization that underlies
migraine aura. This phenomenon was demonstratedanimal models. In humans, air

microembolism through a PFO induced bioelectritalcamalities revealed by EEG [1]. However,
whether PFO closure prevents those abnormalit@gnpally preventing migraine, is unclear. We
present the EEG recordings of a patient with MAobefand after PFO closure.

Case report: We evaluated a 30-year-old male, diagnosed withel@FO and MA, who reported
about 2 monthly episodes of migraine, all with ausafore PFO closure. The patient was on
treatment with acetylsalicylic acid for polycythenwera. The patient, after consultation with a
cardiologist, decided to close PFO. The patienteandnt a 19-channel EEG recording before and
after PFO closure. During both EEG sessions, werded cortical activity before and after the
injection of microbubbles, whose passage through dbrebral arteries was monitored with
transcranial Doppler. EEG power changes were medsunr decibels AP) overall and for each
frequency band (theta: 5-7 Hz; alpha: 8-12 Hz; b&8&30 Hz; lower gamma: 31-45 Hz). We
noticed an increase in EEG power across all trguérecy spectrum (theta: +0.43dB, p=0.011; beta:
+0.12dB, p<0.001; lower gamma: +0.22dB, p=0.00%¢ept from alpha band (+0.04dB, p=0.180),
after microbubble injection before PFO closure.eAfPFO closure, we noticed a significant
increase in EEG power across all the frequencytapadtheta: +0.57dB, p=0.009; alpha: 0.38dB,
p=0.002; beta: +0.22dB, p=0.005), except from logemma band (lower gamma: +0.33, p=1.06)
even in the absence of microembolism.

Conclusion: Our study suggests that the increase in EEG powerdf in patients with MA and
PFO persists after PFO closure. If confirmed irther subjects, our findings might indicate that
EEG power increase is not a consequence of microksnbthrough a PFO. Notably, the patient,
who suffered from polycythemia vera and therefoesl la high risk of paradoxical embolism
through PFO, had clinical benefit from PFO closure.

1. Sevgi EB, Erdener SE, Demirci M, Topcuoglu MA, Dk T. Paradoxical air microembolism induces
cerebral bioelectrical abnormalities and occaslgria@adache in patent foramen ovale patients with
migraine. J Am Heart Assoc. 2012 Dec;1(6):e0018%&. 10.1161/JAHA.112.001735. Epub 2012 Dec
19.
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Alexithymia increases muscle tenderness in women thimigraine
Eugenia Rota, Elisa Cavagnetto, Alessandro Batdgavel Salari, Enrico Frola
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Background: Alexithymia is a multidimensional construct, migircharacterized by a deficit in
identifying and communicating feelings and in digtiishing between feelings and the bodily
sensations. It is highly prevalent in psychosomatid chronic pain disorders. Emerging evidence
suggest a role for alexithymia in migraine, in anpdex interplay with psychiatric comorbidity.
Muscle tenderness is a remarkable clinical feaitur@ large proportion of migraine patients. This
study is aimed at investigating the relationshipween alexithymia and muscle tenderness in
female migraineurs.

Methods: Forty-two female patients, fulfilling the diagnmscriteria for migraine (with/without
aura, episodic/chronic), were enrolled in this fpitdservational, cross-sectional study. Each patie
underwent a structured interview, a psychologisakeasment to look for alexithymia (by the TAS-
20 scale), for and anxiety/mood comorbidity (by ®€AI-Y1 STAI-Y2, BDI-ll), for migraine-
related disability (by the HIT-6) and a specificamial/cervical musculoskeletal examination.
Palpation of pericranial (masseter, lateral-medipterygoid, temporal) and cervical
(sternocleidomastoid, trapetius, nuke) muscles gaased out in a standardized way. For each
patient, a Pericranial Muscle Tenderness (PTS)),(@Zervical Muscle Tenderness (CTS) score
(0-3) and a Cumulative Muscle Tenderness (CUM))(@«re calculated.

A multivariate analysis (by a linear regression mipdvas performed to study the association
among the TAS-20 score (independent variable)Cii® score (dependent variable) and the BDI-
II, STAI-Y1, STAI-Y2, HIT-6 scores, age and diseakgation (covariates).

Results: The multivariate analysis detected a linear ageépendent relationship between the TAS-
20 and the CUM score, where each one-point increbgee TAS-20 score predicted a 0.0349-point
increase of the CUM, with a statistically signifitgp=0.017) association.

Conclusion: This pilot study suggests a role for alexithymmaimcreasing muscle tenderness in
migraine, independent from psychiatric comorbididence, alexithymia may affect the complex
pain phenotype in migraine. Although further stgdiee needed to confirm these findings, a novel
therapeutical approach targeting alexithymia maguggported by the results of the present study to
reduce muscular tenderness in female migraineurs.
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Galcanezumab effect on “whole pain burden” and muidimensional outcomes in migraine
patients with previous unsuccessful treatments: agal-world experience

Fabrizio Scotto di Clemente, Marcello Silvestroegdandro Tessitore, llaria Orologio, Rosa De
Micco, Lorenzo Tartaglione, Francesca Trojsi, Gioamo Tedeschi, Antonio Russo

Headache Center, Department of Advanced MedicalSurdical Sciences (DAMSS), University of
Campania “Luigi Vanvitelli”, Naples, Italy

Background: Clinical trials have demonstrated galcanezumalsads and effective in migraine
prevention. However, real-life data are still laakiand overlook the impact of galcanezumab on
those different migraine facets strongly contribgtito migraine burden. Herein we report the
clinical experience from an ltalian real-world s&jtusing galcanezumab in patients with migraine
experiencing previous unsuccessful preventiverreats.

Methods: Forty-three patients with migraine and failure af least 3 migraine preventive
medication classes received monthly galcanezum@brifs.c. At the first administration and after
3 and 6 months, patients underwent extensive ilg@s/to assess clinical parameters of disease
severity. Furthermore, validated questionnairesewadministered to explore migraine-related
disability, impact, and quality of life as well asymptoms of depression or anxiety, pain
catastrophizing, sleep quality and the ictal cutaiseallodynia.

Results: After the third and the sixth administration of mtlaly galcanezumab 120 mg s.c.,
headache attacks frequency reduced from 20.56 46 &nd 6.37 headache days per month,
respectively. Moreover, a significant improvememthieadache pain intensity (from 8.95 to 6.84
and 6.21) and duration (from 9.03 to 3.75 and 2&38)vell as in scores assessing migraine related
disability and impact, depressive and anxious spmpgt and pain catastrophizing was observed.
Furthermore, we demonstrated a significant redoctio the values of “whole pain burden”, a
composite score derived from the product of theraye of headache frequency, intensity, and
duration in the last three months.

Conclusion: Real-world data support monthly galcanezumab 180sro. as a safe and effective
preventive treatment in reducing headache frequentsnsity, and duration as well as comorbid
depressive or anxious symptoms, pain catastroghiaimd quality of life in both episodic and
chronic migraine patients with previous unsuccdsgfeventive treatments. Furthermore, we
demonstrated that monthly galcanezumab 120 mgssatle to induce a significant improvement
in the scores of “whole pain burden”. The latteraisreliable and easy-to-handle tool to be
employed in clinical setting to evaluate the effgmtess of preventive drugs (in this case,
galcanezumab) or when the decision of continuing tteatment with anti-CGRP mAbs is
mandatory.
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Influence of the hypothalamus on the duration of ngraine attack: a microstructural and
functional MRI study
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Biotechnologies, Latina, Italy’Department of Neuroscience and Padova Neurosci€emter
(PNC), University of Padova, Padua, ItalSlRCCS - Fondazione Bietti, Rome, Itafijnit of
Neuroradiology, Department of Medical and Surgicatiences, Magna Graecia University,
Catanzaro, Italy’Sapienza University of Rome, Department of Humarmdseiences, Rome, ltaly;
®College of Health and Life Sciences, Aston Ingtitaf Health and Neurodevelopment, Aston
University, Birmingham, UK:’Laboratory of Psychophysiology and Cognitive Neciersce,
Department of Systems Medicine, University of Rbané/ergata, Rome, Italy

Background: Neuroimaging studies have shown an involvementhef hypothalamus in the
premonitory phase of a migraine attack. Little mown about the role played by the hypothalamus
and the brain networks with which it is intercontegicduring a migraine attack.

Methods: We scanned 15 patients during a spontaneous még@itack without aura and for
comparisons 20 control subjects. We analyzed ddfusensor imaging (DTI) metrics of the entire
hypothalamus and its anterior and posterior regmnisiterest (ROIs) bilaterally. In addition, we
estimated Higuchi fractal dimension (FD) from regtstate functional MRI data as a non-linear
measure of neural activity complexity. All MRI datere correlated with clinical disease variables.

Results: In comparison to healthy subjects, patients dutfiegattack had altered diffusivity metrics
of the hypothalamus, particularly of the posteri®®ls, and higher FD values in the salience
network (SN). Correlation analysis revealed a direorrelation of axial diffusivity of the
hypothalamus with disease severity and FD of the BiNthermore, the mean duration of the
migraine attack correlated positively with the nestiof the anterior hypothalamus bilaterally.

Conclusion: Our results show plastic structural changes inhyythalamus related to the attacks
severity and the complexity of the salience cottiwatwork involved in the multidimensional
neurocognitive processing of pain, these suggestttie hypothalamus may play an important role
in modulating migraine attack duration.
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Angelman Syndrome and cyclic vomiting syndrome: a &w potential association - Not all
vomiting is only vomiting!

Giorgia Sforzd, Giacomo Racioppi Michela Armandd Laura Papetti Romina Moaver
Fabiana Ursittf, Michela Ada Noris Ferilfi, Gabriele Mont& Massimiliano Valeriarli*

Neurology Ward Unit, Bambino Gestl Children HospilRICCS, Rome, ItalyUniversity Hospital
Pediatric Department, IRCCS Bambino Gesu Childréfdspital, University of Rome Tor Vergata,
Rome, ltaly;’Department of Rehabilitation, Bambino Gesut ChiléseHospital, IRCCS, Rome,
ltaly; “Center for Sensory-Motor Interaction, Denmark Néogy Unit, Aalborg University,
Aalborg, Denmark

Background: Angelman Syndrome (AS) includes gastrointestinaues, such as vomiting,
gastroesophageal reflux disease and constipation.

The aim of this case is to show a new possiblecgson between cyclical vomiting syndrome
(CVS) and AS (and probably other neurological sgnus), rarely described before.

Methods: We report the case of a patient affected by ASgetieaslly diagnosed in the postnatal
period, who initially was referred to our Neurolcgii Centre for Headache at the age of 8 years.
Since one year of age, she had been suffering fepeated episodes of general malaise, during
which she touched her head and eyes, she showeddpplobia and phonophobia and she had
vomiting for hours. The attacks recurred monthlg aould rarely occur even during sleep. Her past
history included migraine equivalents. Moreoveg familiar history was positive for migraine in
the paternal line. Due to her syndromic predispmsito epilepsy, she repeatedly underwent EEG
recordings, which showed only the typical abnortresiof the AS.

In order to explain vomiting, we had to excludeamg causes often related to AS and, in general,
to neurodevelopmental disorders.

Our patient, as well as many other children with ¢endition, suffered from severe reflux. In fact,
she had been treated with PPI from her first morifasvever, vomiting episodes kept persisting in
spite of all pharmacological treatments for gastestinal problems. To note, the patient was
completely asymptomatic out of the episodes, wisicbwed a regular periodicity and recurrence.
After having excluded the major and acute orgamaigses, we were able to reach a diagnosis of
CVS and its possible progression to migraine witteaura, in accordance with the ICHD-3 criteria.
The patient received symptomatic therapy for miggand vomiting (ibuprofen and ondansetron).

Discussion: Many patients with neurodevelopmental disorderséfesufrom gastrointestinal
symptoms, such as nausea and vomiting, as consagpien gastroesophageal reflux and severe
constipation.

Our case suggests that in AS, vomiting cannot awae/ considered as part of a gastrointestinal
manifestation of the syndrome. In presence of preimigraine equivalents and a familiar history
positive for migraine, CVS should always be consden the differential diagnosis.
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Periorbital Nociception in the Reserpine-Induced Eperimental Fibromyalgia
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*Department of Biochemistry and Molecular BiologydEral University of Santa Maria, Santa
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Background: Fibromyalgia (FM) is a chronic widespread pain dbad characterized by complex
symptomatology, including anxiety, fatigue, sleey a&hronic headache which occurs in 76% of
patients with FM. Transient receptor potential ankyl (TRPAL) can be related to migraine-like
behaviour since its activation is mediated by s@verogenous and endogenous agonists such as
hydrogen peroxide (3¥0.) and 4-hydroxynonenal (4-HNE) that are increasegeriorbital and
facial nociception model. Our purpose was to inges¢ the role of TRPA1 on periorbital
mechanical allodynia (PMA) in the reserpine-indueggderimental FM model.

Methods: To induce the FM mice model, mice were treated wid#serpine 1 mg/kg,

subcutaneously (s.c.) daily for 3 consecutive d&eyiorbital mechanical allodynia (PMA) was
assessed on thd"4lay after beginning the treatment. TRPA1 selectiwagonist A967079, and
antioxidant and TRPA1 knockout mice and macrophdggesInduced Apoptosis (MaFIA) mice
were used to evaluate the PMA in reserpine-indesgerimental FM model.

Results: FM-induced mice presented PMA that was abolishe@RPAL genetic deletionT¢pal”
mice) or pharmacological inhibition with the TRPAhtagonist A967079. We also observed an
increase on macrophages in the trigeminal nerdewied by an increase on an oxidative stress
marker (4-HNE). The treatment with an antioxidaNtiert-Butyl-alpha- - phenylnitrone (PBN)
reduced PMA. MaFIA mice also showed reduced PMA #mel number of macrophages in
trigeminal nerve.

Conclusion: The results indicate that macrophages have ameimdle on oxidative stress generation
on the FM model, leading to TRPA1 activation eingt PMA, since genetic deletion, antagonist
and antioxidant treatment was able to reduce PMRPAL represents a valuable target for
headache related symptoms in FM.
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Interictal cognitive performance in children and addlescents with primary headache: a
narrative review
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Aalborg, Denmark

Background: Primary headache is a very common and disablisgadie. The burden of pain and
recurrent attacks may lead to a poor quality @f, l&nxiety and depression. An increased risk of low
functioning and curricular performances in youndigds with primary headache has been
described. The mechanisms underlying the relatipnsgetween migraine and poor school
achievement may be various and could be a refleciaveakcognitive skills. Data concerning the
cognitive functioning in the free pain intervalpediatric age are under-investigated and resudts ar
far from conclusive.

Methods: Suitable studies were identified using MEDLINE awkb of Science. Search terms
included “Pediatric migraine” or “Pediatric headattand “Cognitive performance”, “Cognitive
impairment” or “Neuropsychology”, “Intelligence”, Attention”, “ADHD”, “Memory”,
“Language”, “Visuo-spatial”, “Coordination” and “Biculties” or “Problems”. We considered
papers involving subjects with an age ranging fi@no 18 years. We also included articles that,
though focusing on adults, included subjects <d&y old.

Results: The present review article suggests that, thougisidered a benign disease, pediatric
migraine may be associated to altered neuropsyglualb functioning in the interictal phase.
Although children and adolescents with migraineegally have a normal intelligence, they may
show a non-homogeneous cognitive profile, charee@rby possible difficulties in verbal skills, in
particular comprehension abilities. Pediatric pryaheadache may present altered
neuropsychological functioning involving attentibnrasources, processing speed and memory,
particularly verbal memory.

Conclusion: Given the impact that this disease can have ocodgerformance and the tendency to
persist from childhood to adulthood, a cognitiveesoing in young patients affected by primary
headache is pivotal. Additional neuropsychologiesearch using more homogenous methods is
needed.
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Infodemiology of cluster headache seasonality: a pof of concept by a Google Trends analysis
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Background: Although with conflicting results, CH is reportéal follow an annual pattern with a
peak in the spring (March—April) and a second peakutumn (September—October). Patients with
headache frequently use search engines, such afeitm look for terms related to their disease
creating trend data which can be analysed with &odgends. Indeed, Google Trends has been
used for surveillance studies and can provide @atliestimates of the burden of diseases and
symptoms. The present study investigates the salitsoof Google Trends in the last 10-year
search volumes for the search term “cluster headashthe Northern and Southern hemispheres.

Methods: The search term “cluster headache” was translatedhe 10 most spoken languages in
the world and searched on Google Trend to obtarréhative search volumes (from 0 to 100), to
compare variations of different search terms acpesgds. Countries were selected according to
the following criteria: (1) presence of a relats@arch volume >50 for CH; (2) presence of at least
20 million inhabitants. For statistical purposesjmtries were grouped in relation to the hemisphere
(Northern or Southern). Relative search volumes “fduster headache” were extracted from
January 2012 to January 2022. Pairgelst was used to compare the mean research voiantes
meteorological seasons sub-groups (i.e. SummeWantkr vs Spring and Autumn).

Results: A seasonal trend for the search of “cluster helaglawas found worldwide with higher
relative search volumes presenting higher levelsi@eorological seasons of spring (March, April
and May) and autumn (September, October and Novwgrabmpared with summer (June, July and
August) and winter (December, January and February)

Conclusion: Our data showing higher search volumes for the t&luster headache” during

meteorological seasons of spring and autumn, gleasflect the circannual pattern of CH
occurrence representing new evidence for its sedisan
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Botulinum Toxin Type A in chronic migraine: predictive factors and impact of botulinum
toxin dilution

Yan Teér3eshl€o Christian Lettierf, Enrico Belgradd, Sara Pe% Gian Luigi Gigli*, Mariarosaria
Valente

!Department of Clinical Neurologyl/dine University Hospital, Udine, Italy; “Department of
Neurology, Udine University Hospital, Udine, Italy; *Department of Medicine (DAME), University
of Udine, Udine, Italy

Background: BoNT/A is an effective preventive treatment foratic migraine however, there are
insufficient data to predict the efficacy of theatment for individual patients. The objective lod t
study was to evaluate the predictors of respon&oMT/A in patients with chronic migraine and to
assess the efficacy of two different dilutions @MNB/A.

Methods: We retrospectively collected data from 104 pasda® M, 92F; mean age 49.24+12.38)
with the diagnosis of chronic migraine treated WBtHINT/A as a preventive therapy. The patients
were treated with 3 rounds of BoNT/A with the ialtdose of 155 Ul that could be incremented to
195 Ul in the second or third round using the PREEEMbaradigm; BoNT/A was reconstituted with
saline solution with the dilution of 2 ml (43 patts) or 1 ml (61 patients). The number of migraine
days, medication intake, severity, and side effeetise reported in the headache diary. At the end of
the three rounds of BoONT/A injections, the patientse classified as responders (>50% reduction
of migraine days) or non-responders (<50% reduatfanigraine days).

Results: Univariate logistic regression showed that BoNTé&Sponse (59 patients) was positively
associated with unilateral migraine (OR 5.59, @.86-12.27; p<0.001) and negatively associated
with the co-occurrence of major depressive disof@d®R 0.21, C.I. 0.08-0.52; p<0.001) or opioids
intake as symptomatic medication (OR 0.28, C.I9@M®1; p<0.0184). On multivariate analysis,
these results were preserved however with the éwcemf opioid intake as symptomatic
medication. Dilution of BONT/A with 2 ml saline wasssociated with the side effect of eyelid
ptosis (OR 6.17, C.I. 1.85-20.59; p 0.003) while thiution with 1 ml saline did not associate with
this side effect; different dilution of BONT/A diabt associate with the response to the treatment.

Conclusion: Unilateral localization of headache pain predectgood response to the therapy while
the presence of a major depressive disorder peedidiad response. The dilution of Botulinum
Toxin Type A does not influence the response totteatment however, eyelid ptosis is more
common when BoNT/A is diluted with 2 ml of saline.
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Transient receptor potential ankyrin 1 (TRPA1) contibutes to mechanical hypersensitivity in
a mouse model of endometriosis
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Daniel Souza Monteiro de AradjoMariarosaria Di Tommasg Felice Petraglid, Piarengelo
Geppettt, Romina Nassihj Silvia Beneméi

'Clinical Pharmacology and Oncology Section, Depammof Health Sciences, University of
Florence, ltaly;’Department of Health Sciences, Division of Obatstf Gynecology, University
of Florence, Italy;*Department of Chemistry, School of Human Healtrer8ms, University of
Florence, Italy;’Obstetrics and Gynecology, Department of Materaity Infancy, AOU Careggi,
Florence, Italy

Background: Endometriosis is caused by the presence of end@inéte tissue outside the uterus
and affects ~10% of reproductive-aged women. Ptieray present with a variety of symptoms,
including debilitating pelvic or abdominal pain adidfuse pain. Preclinical evidence supports the
role of oxidative stress in the pathogenesis obemgtriosis and related pain symptoms. However,
the pathway that from increased reactive oxygegispaesults in endometriosis pain symptoms is
poorly known. The transient receptor potential ammidy (TRPA1) has been identified as a major
oxidative stress sensor, thus contributing to mfi@atory, neuropathic, cancer and migraine pain.
Here we hypothesize that TRPALl plays a criticalerah pain symptoms associated with
endometriosis.

Methods: To induce endometriosis in mice, dissected utesshof donor female mice were
injected intraperitoneally (i.p.) in recipient felmamice. Mechanical hypersensitivity in the
abdomen (AMA) in the periorbital areas (PMA) anddpaw (HMA) was assessed from day 7 to
28 after transplantation. CGRP receptor antagdoisegepant), TRPA1 antagonist (A967079),
TRPA1l, TRPV1, or TRPV4 knockout-mice and the fradical spin trap, N-tert-alpha-
phenlynitrone (PBN) were used. Olcegepant, A967&Y® PBN were administered on day 28 after
endometrium injection.

Results Endometrial tissue injection caused a time-depah(day 7-28) increase in the number of
visible endometrial-like lesions in the abdominavity in C57BL/6J female mice. The increase in
endometrial-like lesions was paralleled by a tirepehdent (day 7-28) increase in AMA, HMA and
PMA. TRPAL genetic deletion provided full protectiagainst AMA, PMA and HMA compared to
wildtype mice. Deletion of TRPV1 and TRPV4 did radtect the development of AMA, PMA and
HMA compared to wildtype mice. Systemic (i.p.) adisiration of olcegepant, A967079 and PBN
transiently and completely reversed the AMA, PMAI &MA at day 28.

Conclusion: Present results confirm that oxidative stress pkaysajor role in AMA, HMA and
PMA. Genetic deletion and pharmacological blockafeTRPA1 indicate that the channel is
critically implicated in such allodynia. Thus, TRPAeems to have a critical role in sensing
oxidative stress to sustain mechanical hyperseitgith endometriosis.
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New-onset headache after COVID-19: an Italian multenter case series

Angelo Torrentt Paolo Along& Vincenzo Di StefaripRoberta Baschj Raffaele Ornellg Edvige
Corrent’, Cecilia Camardd Gabriella Farinelld, Vincenzo Raielj Simona Sacép Roberto
Monasterd, Filippo Brighina

Department of Biomedicine, Neuroscience and adw@ridmgnostics, University of Palermo,
Palermo, ltaly; Department of Applied Clinical Sciences and Biotetbgy, University of
L’Aquila, L’Aquila, ltaly; *Child Neurology and Psychiatry Unit, ISMEP, “G. OGristina”
Children’s Hospital, ARNAS Civico, Palermo, Italy

Background: SarsCov2 infection leads to several neurologicahifestations and headache is a
rather frequent symptom. COVID-19 could exacerlmteexisting headache syndromes but also
cause new-onset headache (NoH). Here, we descaiitents with NoH after SarsCov2 infection
evaluated at three Italian headache centers.

Methods: We collected patients during routine neurologi@leations at three lItalian headache
centers. Inclusion criteria were the presence dfl Mfter SarsCov-2 infection and the consent to
participate; the only exclusion criterium was thregence of a previous recurrent headache. We
investigated NoH latency after the infection, itscdtion, intensity, quality, duration (hours),
frequency (days/month), and concomitant symptonssmgdJsuch information, we tried to attribute a
diagnosis following ICHD-3 classification. In addih, data on the effectiveness of acute and
preventive medications were collected. Categoneaiables were showed in percentages, while
guantitative variables were reported as medianiatgiquartile ranges (IQR) and were analyzed
with Mann-Whitney U-test and Kruskal-Wallis non-paretric tests for independent samples.

Results: Eleven female patients, 37.0 (10.0 - 60.0) ye#&tswere included. Headache onset was
0.0 (0.0 — 10.0) days from the infection onset.nPacalization was various, and quality was
pulsating or tightening. Patients complained ofio@s associated symptoms, such as nausea,
photophobia, or phonophobia. Headache was persiatehdaily in 8 patients (72.7%), while it
occurred in episodes in the remaining subjects.D€3Hliagnoses were migraine (18.2%), probable
migraine (9.1%), new daily persistent headache (NDP 36.4%), probable NDPH (36.4%).
Among NDPH, 3 patients showed a tension-type hdapbenotype and 1 presented a migraine-
like one, while among probable NDPH patients thveas the opposite trend (3 migraine-like and 1
tension-type headache phenotype). Ten patients/egtene or more preventive treatments and six
of them showed an improvement in headache daysfmont

Conclusion: Post COVID-19 NoH is a heterogenous condition vath uncertain pathogenesis
(central nervous system inflammation persistingrafite infection?). Such type of headache may
become persistent and severe, with a broad speafumanifestations. Response to treatment is
variable, so more studies are needed to bettetifigéims recent disease.
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Heart rate variability in episodic migraine
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Background: Migraineurs show several symptoms suggesting aalvement of the autonomic
nervous system (ANS) both during attacks and ictily. Heart rate variability (HRV) study is a
simple tool able to identify ANS alterations. Wenaio study HRV in migraineurs, comparing data
with healthy subjects.

Methods: We included episodic migraineurs (EM) and healdlpjects (HS) of the same age.
Electrocardiographic (EKG) signal was collectedngsiPolar-H10 thoracic band; data were
analyzed using Kubios-HRV software. EM were incllidduring the interictal phase. All

measurements were acquired in standardized conslitiBKG signal was recorded during the
following conditions: i) basal (resting respiratagte at 12-16 bpm, 15 min recording); ii) deep
breath test (DBT, 6 deep breaths in 1 min). HRV afaslied in the frequency domain, analyzing
high frequencies (HF, influenced by parasympathetystem) power, low frequencies (LF,
influenced by sympathetic system) power, total poared LF/HF ratio. Moreover, we calculated
HRV in basal and DBT conditions with the formuléEdax—FGnin)/FCmean*100. Statistical analyses

were performed using Kruskal-Wallis test.

Results: We included 14 EM (34.7+8.8 years old, 11 femaes] 14 HS (30.3+2.8 years old, 6
females). We found a significant difference in ba#aV between the two groups (EM 20.2+6.6%;
HS 27.0+7.3%, p=0.024). About frequency domain ysis] we found a significant difference in
total power (EM 1268,1+1073.3MHS 1767.5+780.6mM$=0.048) and LF one (EM 460.6+356.6
ms’; HS 891.1+429.3 Misp=0.012). Conversely, HF power, LF/HF ratio anBTDHRYV did not
show any significant difference.

Conclusion: We observed a reduction of basal HRV in EM comgpdoeHS; basal HRV depends
mainly on parasympathetic tone, but a similar rédacin HF power was not appreciated.
Differently, the reduction of LF power in migraimsumay suggest a reduced sympathetic tone. Our
data confirm that migraineurs show differences ISAcompared to healthy subjects, but more
studies and wider samples are needed to bettersiadd such aspects of the disease.
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Use of anti-CGRP monoclonal antibodies in pediatrienigraine: first evaluations of a phase 3,
randomized, double-blind, placebo-controlled study
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!Department of Neuroscience, Bambino Gesu Childrespital, IRCCS, Rome, Italy’Child
Neurology Unit, Systems Medicine Department, Tag&ta University Hospital of Rome, Rome,
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Background: To date, prophylactic therapies for migraine ideluthe use of antiepileptic drugs,
calcium antagonists or antidepressants. In recestsy studies have been conducted on adults with
the monoclonal antibody that binds the receptorthef peptide related to the calcitonin gene
(GCRP), which competes specifically with the birgdiof CGRP to its receptor by inhibiting its
function. CGRP modulates the nociceptive signal sndssociated with the pathophysiology of
migraine. Therapies currently available in childreve limited efficacy. There is therefore a need
for additional drugs.

Methods: Eight patients with chronic migraine and 1 patierth episodic migraine were enrolled
in the study according to the criteria of the Intdronal Classification of Headaches (ICHD-III).
Patients with chronic migraine are in the followipigases: 1 finished the study, 1 dropped out, 2 in
the double-blind phase, 3 in the open-label ane-dtisd phase, and 1 moved from the episodic
migraine study to chronic.

Results: Among the 8 patients with chronic migraine, it daam stated that 4 patients reported a
reduction in the frequency and intensity of monthtygraine attacks, 2 patients reported the
ineffectiveness of the therapy and 2 patients, momw the double-blind phase was not yet started,
are being evaluated. In three of the four patieritis chronic migraine, who had a good response to
therapy, a reduction in the frequency and intensitynonthly attacks was observed starting from
the double-blind phase.

Conclusion: To date our preliminary data on the efficacy di-&GRP antibodies in the pediatric
age, even if under evaluation, confirm what hasnbeeind in double-blind studies in the adult
population, or the possibility of having a prophotla drug specific and efficacy for migraine.
However, more pediatric studies will be neededotaficm these preliminary results.
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To detox or not to detox? Proposal of a bridging dexification before starting prevention
with anti CGRP-mADbs based on a real-life experience
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Tanganellf, Cristina Tassorelfi?, Grazia Sancés

'Department of Brain and Behavioral Sciences, Ursitgrof Pavia, Pavia, ltaly?Headache
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Background: Medication overuse headache (MOH) is a secondaagdche disorder attributed to
acute headache medications overuse by a personawitinderlying headache disorder, usually
chronic migraine (CM). The generally accepted apphoto MOH comorbid with CM s
withdrawal/detoxification from the overused medicas) plus preventive treatment. Antibodies
targeting the CGRP pathway (mAbs) have however gitosffective also in CM patients with
MOH. The aim of this study was to evaluate whethgsroper detoxification protocol may add
benefit in patients with CM and MOH starting mAbsatment.

Methods: We conducted a retrospective study on 153 patieitks CM and MOH who completed
one-year treatment with mAbs (erenumab, galcanekwn&remanezumab) monthly administered.
Fifty-eight percent of patients underwent in-patieletoxification immediately before starting
mAbs (DETOX group), while 41.8% did not (NO-DETOXogp). The absolute difference between
the last month of treatment (1#honth) in monthly migraine days (MMDs), and monttbys and
doses of drug intake represented the outcome nesasfiinterest. These were derived fromadke
hocheadache diaries that the patients filled in peospely.

Results: Population characteristics: 76.3% F, mean aget33.8 years and history of chronicity
13.7#10.4 years. At baseline, the DETOX group had sigaiitly more MMDs and monthly days
of drug intake as compared to the NO-DETOX groupO(P01 and p=0.006, respectively). After
one-year treatment the DETOX group showed a moomqunced reduction in the endpoints
considered, when compared to the NO-DETOX grougcHipally: absolute reduction in MMDs
(DETOX -15.#SD8.3, NO-DETOX -10.B11.8, p=0.006), monthly drug doses (DETOX -
33.8:36.4, NO-DETOX -21.531.0, p=0.04) and days of drug intake (DETOX -18.2, NO-
DETOX -12.28.6, p=0.004).

Conclusion: The present findings confirm the effectivenes€GRP-targeting mAbs in CM+MOH

in the real-life setting. In addition they suggtstt a proper in-patient detoxification protocot pu
place before the initiation of mABs treatment mayghten the benefit of the latter. The baseline
differences in the two groups and the retrospectigsign of the study suggest caution in the
interpretation of the results and call for dataframtion in prospective comparative trials.
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MIDAS reduction after 3 months of erenumab administation: does it predict treatment
outcome in the real-life setting?
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Background: In Italy, monoclonal antibodies targeting CGRP hpaty are subsidized for
preventive treatment of high frequency and chramigraine (CM) in patients with a baseline
Migraine Disability Assessment (MIDAS) scord 1. Treatment continuation requires a reduction
in MIDAS score>50% after three months (T3). Our aim was to evalwdiether: i)>>50% MIDAS
score reduction at Ti8 a reliable predictor of one-year erenumab resgpi) >50% reduction in
monthly migraine days (MMDs) at T3 could act asaliarnative indicator.

Methods: We conducted prospective, real-world, study on 77 CM patieneated with erenumab
70-140 mg s.c. every 28 days for one year (T13).ddlkected: changes in MMDs and MIDAS
score. Erenumab response was evaluated based cagaveduction of MMDs during 1-year
treatment and>50% reduction in MMDs during the last 4 weeks aftee 13" injection
(Responders-T13).

Results: At the end of the one-year treatment with erenurBdl®% of patients qualified as
Responders-T13. At T3, 55.8% of patients showeetaation>50% in MIDAS score (MIDAS®
and 55.4% of patients reporteg30% reduction in MMDs (MMB®. Both responders exhibited a
more pronounced reduction in MMDs during 1-yeaatment as compared to NON-MIDES
(MIDASR®®23.5:4.9 at TO vs 7.%6.2 at T13, NON- MIDA8®21.6:5.4 at TO vs 11:83.8 at T13,
p=0.045) and NON-MMB® (MMDR®$23.0t4.5 at TO vs 664.8 at T13, NON-MMD®22.3:6.0

at TO vs 12.%9.2 at T13, p<0.001) groups. Only MM predicted long-term outcome according
to a multivariate analysis (Exp(B)=7.128; p=0.00djhile MIDAS"® did not. Up to 36% of
Responders-T13 would have been discontinued ea$ed on MIDAS® criteria. By contrast,
discontinuation based on either MIDASor MMD"® would have only excluded 16% of future
Responders-T13.

Conclusion: MIDASF® partly reflects long-term response of erenumahttnent in CM, but it
excludes more than one third of late respondersstmm. The alternative consideration>&0%
reduction in MIDAS score or MMDs in the first thregonths of treatment may represent a more
accurate and inclusive option to select patients edn continue treatment.
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Background: Migraine is a primary headache whose pathogenesiget not completely
understood; it is however well known that many dasthave a role in triggering or relieving
migraine attacks. Our study aimed to explore theaich of diet in migraine severity by examining a
cohort of patients from Southern Italy, considetingir peculiar dietary intake.

Methods: Patients with a diagnosis of migraine with or with@ura participated in a structured
telephone interview and answered a list of questelrout migraine severity, estimated using both
the number of headache days per month and theip@nsity ranging from 0 to 10, and their
monthly intake of specific Italian dietary productoreover, we recorded weight and height to
calculate BMI. Quantitative variables were analyzesing Pearson coefficient to find any
significant correlation.

Results: We interviewed 157 patients with a mean age of #2178 years. Twenty-one patients
(13.3%) already recognized the role of diet ingegng their migraine attacks. We found out that
the intake of pizza, a primary food in Mediterramediet, has a slight positive correlation with
migraine frequencyr€0.254 p=0.001), such as the intake of fruit@.212 p=0.008), vegetables
(r=0.228 p=0.004) and tomata=0.236 p=0.003). The same mild correlatior@.2, p<0.05) was
found between headache days per month and theeirdBkon-alcoholic beverage (eg. coke),
melon, broccoli, peas and fish. Instead, a fewatjeproducts show a slight negative correlation
with headache intensity<-0.2, p<0.05), such as ice cream, tea and vegetablestlorheadache
days per month (only apples with a significancerof0.17, p=0,034). Besides, even if the
correlation was barely non-significant (r=0.1560$352), data about BMI are worthy of attention,
showing an increase of this value together withddngs of headache per month.

Conclusion: Our data confirmed the important role of dietargtéas on migraine frequency and
intensity, with a particular eye on food belongitey the Mediterranean diet. It is, therefore,
necessary that we further investigate this aspéanigraine, considering the slight significant
correlation we found, to help patients embracéestlyle suitable to their needs and well-being.
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