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Development and pharmacological characterisation of bifunctional
CGRP-PACAP receptor antagonists in transfected cells and spinal
cord cultures
D. Hay1, Z. Tasma2, A. Siow2, M. Brimble2, P. Harris2, C. Walker2
1University of Otago, Dunedin, New Zealand; 2University of Auckland,
Auckland, New Zealand
Correspondence: D. Hay
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Question: The neuropeptides calcitonin gene-related peptide (CGRP)
and pituitary adenylate cyclase-activating peptide (PACAP) are both
implicated in migraine. Blocking the activity of these peptides simul-
taneously may provide a clinical advantage over individual blockade.
One strategy is to develop a bifunctional ligand, capable of antagon-
izing both systems at once. As a starting point we utilized the known
antagonism imparted by CGRP and PACAP peptide fragments, ex-
ploring different lengths of PACAP. From this, we selected CGRP8-37
and PACAP6-38 to attach together and assessed these molecules as
bifunctional antagonists.
Methods: Peptides were synthesized in-house and CGRP8-37 was linked
to PACAP6-38 using 1,3-dipolar cycloaddition at amino acid positions 21,
34 and 38. The potency of these peptides as bifunctional antagonists
was then tested, and compared to the parent fragments. We tested an-
tagonism against CGRP at the human CGRP and AMY1 receptors and
against PACAP-27, PACAP-38 and VIP at the human PAC1, VPAC1 and
VPAC2 receptors in Cos7 cells (cAMP production). Translational rele-
vance was assessed by measuring antagonism of agonist-stimulated
cAMP production in primary rat spinal cord cultures.
Results: The bifunctional antagonists generally displayed similar an-
tagonist activity to CGRP8-37 and PACAP6-38 in receptor transfected
Cos7 cells and spinal cord cultures. Interestingly, linking CGRP8-37 to
position 38 of PACAP6-38 generated a peptide with greater antagonist
potency than CGRP8-37 at CGRP and AMY1 receptors in Cos7 cells.
Conclusions: This study provides proof-of-concept that bifunctional
antagonists capable of blocking both CGRP and PACAP activity can
be generated.
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Crosstalk between cannabinoid and vanilloid systems: role of CB
receptors in the capsaicin-induced relaxation responses in human
coronary arteries
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Background: The use of cannabis and its derivatives has increased
during the last years due to their therapeutic potential. However, the
exact mechanisms of action of cannabinoids are still limited. It has
been suggested that cannabinoids can exert their effects via the acti-
vation of cannabinoid receptors (i.e. CB1 or CB2 receptors) and/or
transient receptor potential vanilloid 1 (TRPV1) channels, suggesting
an interaction between both systems. We investigated the role of CB
receptors in the vasodilatory effects induced by capsaicin in human
isolated coronary arteries (HCAs).
Methods: In HCAs (female, n=5; 56±5 years and male, n=4; 57±4
years), the vasodilatory responses to capsaicin (TRPV1 channel agon-
ist) were evaluated in the absence or presence of the antagonists
capsazepine (TRPV1, 5 μM); AM6545 (CB1 receptor, 1 μM); AM630
(CB2 receptor, 1 μM); O-1918 (putative endothelial CB receptor, 10
μM) or cannabidiol (GPR55 receptor, 1 μM) to obtain the maximum
contractile response (Emax).
Results: Capsaicin induced concentration-dependent relaxation re-
sponses (Emax 109±8%), which were significantly reduced by AM6545
(Emax 87±4%) or cannabidiol (Emax 86±3%), but not by capsazepine
(Emax 103±6%), AM630 (Emax 100±3%) or O-1918 (Emax 93±5%). More-
over, pilot experiments (n=2) showed that the maximal response in-
duced by N-arachidonoylethanolamine, (ACEA, a CB1 receptor
agonist; Emax 43±7%) is inhibited by AM6545 or capsazepine: Emax
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le is licensed under a Creative Commons Attribution 4.0 International License,
ution and reproduction in any medium or format, as long as you give
the source, provide a link to the Creative Commons licence, and indicate if

d party material in this article are included in the article's Creative Commons
line to the material. If material is not included in the article's Creative Commons
d by statutory regulation or exceeds the permitted use, you will need to obtain
. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
tion waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
rwise stated in a credit line to the data.

http://crossmark.crossref.org/dialog/?doi=10.1186/s10194-022-01527-4&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


The Journal of Headache and Pain          (2022) 23:163 Page 2 of 143
Conclusions: (i) Capsaicin-induced relaxation responses are mediated
by CB1 and GRP55 receptors; and (ii) TRPV1 channels may be in-
volved in the modulation of the ACEA-induced relaxation responses.
Thus, we can suggest that the CB and vanilloid systems may share a
signaling pathway to modulate the vascular tone, which may provide
novel therapeutic targets for vascular disorders (e.g. migraine and its
related cardiovascular events). Further studies should elucidate add-
itional mechanisms involved in these responses.

A3
Second messenger signaling bypasses blockade of the calcitonin
gene-related peptide (CGRP) receptor to provoke migraine attacks
in humans
T. P. Do1, C. Deligianni1, S. Amirguliyev1, J. Snellman2, C. L. Lopez3, M. A.
Al-Karagholi1, S. Guo1, M. Ashina1
1Danish Headache Center, Glostrup, Denmark; 2Novartis, Basel,
Switzerland; 3Roche Innovation Center Basel, Basel, Switzerland
Correspondence: T. P. Do
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Numerous endogenous molecules trigger migraine attacks when ad-
ministered to humans. Of therapeutic importance, this has led to the
concept of a "migraine attack signaling cascade" with the calcitonin
gene-related peptide (CGRP) acting via a downstream second mes-
senger cyclic adenosine monophosphate (cAMP) in intracranial vas-
cular smooth muscle cells and other cells. However, whether
intracellular cAMP signaling acts strictly downstream or is dependent
on CGRP receptor activation during a migraine attack has never been
tested directly in humans. Here, using a human provocation model
(CGRP and phosphodiesterase 3 inhibitor, cilostazol, an agent known
to accumulate intracellular cAMP by inhibiting its degradation) in a
randomized, double-blind, placebo-controlled, parallel trial design,
we demonstrate that migraine attacks can be provoked by intracellu-
lar cAMP-mediated mechanisms using cilostazol in the presence of
CGRP receptor blockade (erenumab). Consistent with these findings,
cilostazol-induced dilation of cranial arteries was unaffected by a
CGRP receptor blockade. Our work provides clinical evidence that
cAMP-evoked migraine attacks act downstream of the CGRP recep-
tor, and that these cAMP-evoked migraine attacks appear independ-
ent of CGRP-receptor activation. These findings open new avenues
for mechanism-based drug development for migraine.
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Comparison of the primary headache, COVID-19 headache, and
COVID-19 immunization headache according to the phenotype in
healthcare workers
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Objective: Headache is a frequent symptom during SARS-CoV-2 infec-
tion and following COVID-19 immunization. We aimed to characterize
the semiology of COVID-19 headache and COVID-19 immunization
headache, as well as to evaluate the influence of primary headache-
migraine or tension-type headache (TTH)-on the COVID-19 headache
and COVID-19 immunization headache phenotype.
Methods: We performed an observational study through an online
survey in healthcare workers who had SARS-CoV-2 infection and
were included in the Occupational Medicine´s register of our tertiary
hospital. Clinical, demographic and headache variables were col-
lected during infection and immunization.
Results: We included 109 participants with COVID-19 headache, 94/
109(86,2%) women, 45.1(SD:12.45 years, 24.1(SD:4.3) BMI, 29/
109(26.6%) cardiovascular risk factors, 15/112(13.39%) 15/109(13.8%)
anxiety, 7/109(6.4%) depression, 22/109(20.18%) migraine as primary
headache, 11/109(10,09%) TTH as primary headache. COVID-19 head-
ache was the first symptom in 24/109(22%), appeared in
Conclusions: According to our study, both COVID-19 headache and
COVID-19 immunization headache frequently follow a TTH-like
phenotype more than a migraine phenotype. Moreover, COVID-19
immunization headache is frequently more similar to the COVID-19
headache than to the primary headache.
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Cluster headache genome-wide association study identifies seven
loci and implicates smoking as causal risk factor
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Introduction: Cluster headache is a severe primary headache dis-
order preferentially affecting men. A high proportion of patients are
smokers.
Methods: We performed a genome-wide association meta-analysis of
4,043 patients with clinically diagnosed cluster headache and 21,729
controls from ten cohorts of European ancestry.
Results: We confirmed the polygenic basis of cluster headache with a
SNP-based heritability of 14.5%. We identified seven genome-wide sig-
nificant loci, of which three are novel (WNT2, rs2402176, OR = 1.20;
PLCE1, rs57866767, OR = 1.18; and LRP1, rs11172113, OR = 1.18) and
four previously identified (DUSP10, rs17011182, OR = 1.38; MERTK,
rs13399108, OR = 1.41; FTCDNL1, rs6714578, OR = 1.53; and FHL5,
rs9486725, OR = 1.29). The prioritized genes showed enrichment for ar-
tery and brain tissue. Cluster headache shared only some genetic risk
loci with migraine and is genetically correlated with cigarette smoking,
risk-taking behavior, ADHD, depression and musculoskeletal pain. Men-
delian randomization analysis indicated a causal effect of cigarette
smoking intensity on cluster headache.
Conclusion: We identify seven risk loci, of which three are novel. We
provide evidence that cluster headache and migraine have a partly
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distinct and a partly overlapping genetic basis. Mendelian
randomization analysis indicates a causal effect of cigarette smoking on
the development of cluster headache, which has potential clinical
implications.
A6
Role of the Default Mode Network in Episodic Cluster Headache:
Cerebral Connectivity Analysis with Hd-Eeg
F. Bighiani1,2, A. Putortì1, R. De Icco1, M. Corrado1,2, M. Semprini3, G.
Sances1, M. Allena1, V. Grillo1, C. Tassorelli1,2, F. Cammarota1
1IRCCS Mondino Foundation, Headache Science & Neurorehabilitation
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Correspondence: F. Cammarota
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Introduction: The pathophysiological mechanisms underlying epi-
sodic cluster headache (eCH), and shift between active and remission
phases, are still not fully understood.
Objectives: We aimed to define specific internodal connectivity pat-
terns of the default mode network (DMN) in eCH patients, through
advanced brain connectivity analyses with high-density EEG (HD-
EEG).
Methods: Twenty-four patients with eCH and 19 healthy controls
(HCs) were enrolled. Patients with eCH were evaluated during both
the active (T0) and the remission (T1) phases of disease. Of these 24
patients, 8 were registered only at T0, 10 only at T1, while 6 com-
pleted both registrations. The DMN areas considered for the analysis
were: the right and left angular gyrus (RANG and LANG), the medial
pre-frontal cortex (MPC) and the posterior cingulate cortex (PCC). Re-
sults: The study of internodal brain connectivity in patients showed
lower connectivity at T1 (remission) when compared to T0 between
PCC and MPC (T0=0.078±0.009 vs. T1=0.049±0.006, p=0.022) and be-
tween PCC and RANG (T0=0.076 ± 0.008 vs. T1=0.052±0.005, p=
0.024). Furthermore, connectivity at T1 was lower when compared to
HCs, specifically between PCC and MPC areas (CHe-T1=0.049±0.005
vs. HS=0.067±0.005, p=0.028).
Conclusion: eCH patients evaluated during a remission phase of dis-
ease showed lower brain connectivity between specific areas of the
DMN when compared with either eCH patients tested during an ac-
tive phase and HCs.
This finding may represent a biological marker of disease, while the
fluctuation in PCC connectivity may reflect pathophysiological mech-
anisms involved in the shift from one phase of disease to the other.
A7
Expression of vasopressin and its receptors in migraine-related
regions in CNS and the trigeminal system: Influence of sex
A. Maddahi, L. Edvinsson, K. Warfvinge
Lunds University, Department of Clinical Sciences, Lund, Sweden
Correspondence: L. Edvinsson
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Objective; Hypothalamus is a key region in migraine attacks. In
addition, women are disproportionately affected by migraine. The
calcitonin gene-related peptide (CGRP) system is an important key
player in migraine pathophysiology. CGRP signaling could be a target
of hormones that influence migraine. Our aim is to identify the ex-
pression of vasopressin and its receptors in the brain and in the tri-
geminovascular system with focus on the migraine-related regions
and, furthermore, to examine the role of sex on expression of neuro-
hormones in the trigeminal ganglion.
Methods; Rat brain and trigeminal ganglia were carefully harvested
and proteins and genes were analyzed by immunohistochemistry
and real-time PCR, respectively. The number of vasopressin and its
receptors immunoreactive neurons in male and female TG were
calculated.
Results; Vasopressin and its receptors immunoreactivity were found
in migraine-related areas within the brain and in the trigeminal gan-
glion, predominantly in neuronal cytoplasm. There were no differ-
ences in the number of positive cells expression of CGRP and
vasopressin in the trigeminal ganglion between male and female
rats. In contrast, the number of RAMP1 (CGRRP receptor) and vaso-
pressin receptors (V1aR and V1bR) immunoreactive cells were higher
in female compared to male. Vasopressin and its receptors mRNA
were expressed in both hypothalamus and trigeminal ganglion; how-
ever, the vasopressin mRNA level was significantly higher in the
hypothalamus.
Conclusions; A better understanding of potential hormonal influ-
ences on migraine mechanisms is needed to improve treatment of
female migraineurs. It is intriguing that vasopressin is an output of
hypothalamic neurons that influences areas associated with migraine.
Therefore, vasopressin might be important hypothalamic compo-
nents that contribute to migraine pathophysiology.

A8
Switching OnabotulinumtoxinA and Monoclonal Antibodies Anti-
CGRP in Severe, Drugs-Resistant Chronic Migraine
L. F. Iannone1, A. Chiarugi1, D. Fattori1, F. De Cesaris1, P. Geppetti1
1Foundation Primary Headache and Stress, Health Sciences, Florence,
Italy
Correspondence: L. F. Iannone
The Journal of Headache and Pain 2022, 23(Suppl 1):A8

Question: To assess the long-term therapeutic impact of anti-
calcitonin gene related protein (CGRP) monoclonal antibodies (anti-
CGRP mAbs) in drugs-resistant patients with chronic migraine (CM)
with no or partial response to OnabotulinumtoxinA (BTX).
Methods: A retrospective, cohort study, enrolling 78 severe CM pa-
tients (>80% with medication-overuse [MO]), resistant to ≥3 pre-
ventative treatments, and treated with BTX and then with anti-CGRP
mAbs. The study consisted of two observational periods of 9 months.
A varying non-observational period of at least 6-months occurred
after the last BTX treatment. The primary endpoints were the abso-
lute change from baseline in monthly headache days (MHDs), re-
sponse rates and persistence in MO at 3-, 6- and 9-months follow-up
in the two cohorts separately. The secondary endpoint was the
change in acute medications use per month. Finally, we performed a
last observation carried forward analysis for primary and secondary
endpoints.
Results: After nine months of treatment, retention rate ranged from
91.0% to 62.2% in the BTX-A cohort and from 96.2%, to 76.9% in the
anti-CGRP mAbs cohort (fig. 1). Approximatively 20% of patients dis-
continued both treatments due to inefficacy. After 9 months of treat-
ment, 22.4% with BTX-A and 65.0% with anti-CGRP mAbs achieved a
≥50% response (fig. 2). Two patients were migraine-free in the CGRP
cohort. BTX-A and anti-CGRP mAbs reduced MHDs at month-9.0 by
-5.0 and -12.0, respectively, and decreased the number of MO pa-
tients at month-9 (75.5% and 25% persisted in MO, respectively [fig.
3]). Only two patients discontinued treatments due to AEs.
Conclusions: Our findings in drugs-resistant CM patients indicate
that patients who discontinued BTX-A undergoing anti-CGRP mAbs
treatment showed a substantial clinical improvement in migraine re-
lated outcomes. Stopping BTX-A in patients with no response/partial
response after the first two cycles and switching to an anti-CGRP
mAb appears a viable option.
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A9
Placebo effects in clinical trials of anti-CGRP monoclonal
antibodies for migraine prevention
S. Regnier, X. Ying Lee
Lundbeck, Copenhagen, Denmark
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OBJECTIVE: Commonly used indirect treatment comparison (ITC)
methods, such as network meta-analyses, assume the presence of a
common comparator across trials. For placebo (PBO)-controlled trials,
PBO usually serves as the common comparator. Recent literature in-
dicates that differences in route of administration (ROA) across PBO
arms of clinical trials in pain disorders may contribute to differences
in PBO effect. We conducted a meta-regression on PBO data from
anti-CGRP monoclonal antibody (mAb) trials for migraine prevention
to quantify the potential impact of ROA on PBO reduction in monthly
migraine days (MMDs) across weeks 1–12.
METHODS: A systematic literature review was conducted in June
2021 to identify relevant PBO data from randomized clinical trials of
anti-CGRP mAbs in migraine prevention. A generalized linear model
was fitted to the extracted PBO data, with migraine type (EM/CM)
and proportion of patients with ≥2 failed preventives as covariates.
RESULTS: An IV ROA for the PBO arm was a predictor for higher
MMD reduction while episodic migraine, and a higher proportion of
patients having ≥2 failed preventives were predictors of lower MMD
reduction over weeks 1–12 in the PBO arms of studies investigating
anti-CGRP mAbs.
CONCLUSIONS: Our results indicate that PBO ROA differences may
warrant the use of ITC methods which do not assume the presence
of a common comparator when comparing anti-CGRP mAbs in mi-
graine prevention. Further research should be considered.
A10
Amylin 1 receptors produce delayed activation and sensitization of
trigeminovascular neurons
A. Labastida-Ramirez, E. Rubio-Beltran, P. Holland, J. Hoffmann
King's College London, Headache Group, London, United Kingdom
Correspondence: A. Labastida-Ramirez
The Journal of Headache and Pain 2022, 23(Suppl 1):A10

Objective: Investigate in an in vivo model the role of amylin 1
(AMY1) receptor activation in the modulation of the trigeminal noci-
ceptive system in rats during the different phases of the estrous
cycle, and compare it to the responses observed in males.
Methods: We recorded neuronal activity in male and female rats with
extracellular electrodes placed within the trigeminocervical complex
and examined the effects of targeting the AMY1 receptor on ongoing
spontaneous and dural-evoked firing rates of central trigeminovascu-
lar neurons. The selective AMY1 receptor agonist pramlintide and
AMY1 receptor antagonist AC187, were used for the present study.
The different stages of the estrous cycle were identified and assigned
by a blinded experimenter through Cresyl violet-stained vaginal
smears.
Results: Compared to males (n=6), intravenous administration of
pramlintide (6 μg/kg) significantly augmented the ongoing spontan-
eous activity and dural-evoked neuronal responses in the trigemino-
cervical complex, only during the estrus and early diestrus phases of
the female estrous cycle, whereas this effect was not observed in the
metestrus, proestrus and late diestrus phases (n=4-6 per group).
Moreover, compared to vehicle (0.9% NaCl, n=5), intravenous admin-
istration of AC187 (6 μg/kg) significantly decreased the ongoing
spontaneous and dural-evoked firing rates of central trigeminovascu-
lar neurons in males (n=4).
Conclusion: Our data support that activation of the AMY1 receptor
modulates the trigeminal nociceptive system and that this effect is
most pronounced during the estrus and early diestrus phases of the
mesntrual cycle. The data also support selective AMY1 antagonists as
novel and potentially effective targets for the treatment of migraine.

A11
Differential mechanism of action of erenumab and gepants in
human isolated coronary arteries
T. de Vries1, A. van den Bogaerdt2, A. H. J. Danser1, J. Snellman3, J.
Bussiere4, A. Maassen van den Brink1
1Erasmus Medical Center, Internal Medicine, division of Pharmacology
and Vascular Medicine, Rotterdam, Netherlands; 2ETB-BISLIFE, Heart Valve
Department, Beverwijk, Netherlands; 3Novartis, Basel, Switzerland;
4Amgen Inc., Thousand Oaks, CA, United States
Correspondence: T. de Vries
The Journal of Headache and Pain 2022, 23(Suppl 1):A11

Objective
Multiple drugs targeting the calcitonin gene-related peptide (CGRP)
pathway have been developed for the acute and preventive treat-
ment of migraine. In this study, the effect of the monoclonal anti-
body erenumab in combination with the acute anti-migraine
medication rimegepant, olcegepant or sumatriptan (5-HT-R agonist),
on CGRP-induced vasorelaxation was investigated in human isolated
coronary arteries (HCA).
Methods
HCA segments from 17 donors (11 female and 6 male, 53±3 years)
were incubated overnight with 3 μM erenumab, which is the concen-
tration of erenumab causing a maximum rightward shift of relaxa-
tions to CGRP. Next, the segments were mounted on a Mulvany
myograph system, in the presence of 3 μM erenumab, and precon-
tracted with 30 mM KCl and subsequently exposed to CGRP. Rimege-
pant, olcegepant or sumatriptan was added in increasing
concentrations to assess whether these compounds did exert add-
itional CGRP-blocking effects on top of erenumab. In addition, full
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concentration-response curves to CGRP, adrenomedullin or pramlin-
tide were constructed in HCA segments incubated with or without
erenumab (3 μM) and/or olcegepant (1 μM).
Results
The relaxation caused by CGRP in segments incubated with 3 μM
erenumab was reversed by rimegepant (91%), olcegepant (92%) and
sumatriptan (134%, physiological antagonism). Olcegepant seemed
to further shift the concentration-response curve to CGRP when ad-
ministered on top of erenumab, while no further shift of the re-
sponses to adrenomedullin and pramlintide was observed.
Conclusion
Both rimegepant and olcegepant exert additional effects on top of a
maximal effect of erenumab, suggesting that the mechanism of ac-
tion of erenumab and gepants may not be identical. In contrast, olce-
gepant does not induce additional effects on top of erenumab for
the agonists adrenomedullin and pramlintide. This suggests that dif-
ferent receptor populations may mediate responses to CGRP, adreno-
medullin and pramlintide in HCA.

A12
Revisiting RAMP1 expression: Characterisation of antibodies
against receptor activity-modifying protein 1 (RAMP1)
T. Rees1, E. Hendrikse1, Z. Tasma1, M. Garelja2, C. Walker1, D. Hay2
1University of Auckland, School of Biological Sciences, Auckland, New
Zealand; 2University of Otago, Department of Pharmacology and
Toxicology, Dunedin, New Zealand
Correspondence: T. Rees
The Journal of Headache and Pain 2022, 23(Suppl 1):A12

Objective: Calcitonin gene-related peptide (CGRP) is well-established
as a key component of migraine pathophysiology, yielding effective mi-
graine therapeutics. Further refinement of these treatments requires a
more in-depth understanding of CGRP's actions at its receptors, which
contain a core accessory protein subunit: receptor activity-modifying
protein 1 (RAMP1). Our understanding of RAMP1 expression at the cel-
lular level is incomplete, partly due to the challenges in the availability
and identification of specific and validated antibody tools.
Methods: We profiled antibodies for immunodetection of RAMP1
using western blotting,
immunocytochemistry, and immunohistochemistry, including using
RAMP1 knockout mouse tissue.
Results: Most antibodies could detect RAMP1 protein in western
blotting and immunocytochemistry using transfected cells. Selected
antibodies were profiled further, and two antibodies (844, ab256575)
could detect a RAMP1-like band in western blots of rodent brain but
not RAMP1 knockout mice. However, cross-reactivity with other pro-
teins was evident for all antibodies. In immunohistochemistry clear
conclusions about RAMP1 anatomical localization were prevented
because each antibody unexpectedly detected distinct patterns of
immunoreactivity.
Conclusions: Although most antibodies were capable of detecting
RAMP1, their ability to also detect off-target proteins means that im-
munoreactivity produced by RAMP1 antibodies (including 844) in
nervous tissue cannot be confidently attributed to RAMP1 in immu-
nohistochemical applications. RAMP1 expression in nervous tissue
therefore needs to be revisited. Our results have implications for
using RAMP1 antibodies for any immunohistochemical investigation
in any tissue. Furthermore, as RAMP1 is important for other GPCR/lig-
and pairings, our results have broader significance beyond the CGRP
field.

A13
One-quarter of individuals with weekly headache have never
consulted a medical doctor: A Danish nationwide cross-sectional
survey
T. P. Do1, S. Stefansen1, M. Dømgaard1, T. Steiner2,3, M. Ashina1
1Danish Headache Center, Glostrup, Denmark; 2Norwegian University of
Science and Technology, Trondheim, Norway; 3Imperial College London,
London, United Kingdom
Correspondence: T. P. Do
The Journal of Headache and Pain 2022, 23(Suppl 1):A13
INTRODUCTION: Large numbers of people with headache who
would benefit are not reached by headache services. Among the
causes are poor or disorganized provision of headache services, but
reluctance to seek healthcare has frequently been identified as a sig-
nificant barrier. We conducted a national survey of people with head-
ache to assess the extent of this problem in Denmark, a country with
well organized, highly resourced, and readily accessible services.
METHODS: We conducted a nationwide cross-sectional survey of
adults ≥18 years old in Denmark reporting at least one headache day
in the last year. The survey investigated five items: (1) disease bur-
den, (2) social life, (3) presenteeism, (4) social support, and (5) health-
care utilization.
RESULTS: We included 6,567 respondents from May 2021 to June
2021; 70.2% were female, 39.8% male, and mean age was 43.2±13.4
years. Of the respondents, 54.2% reported headache at least once a
week, 33.4% reported headache a couple of times a month, and
12.4% reported headache a couple of times a year. Two-thirds of re-
spondents (66.6%) reported that headache limited their social lives
occasionally or frequently. Most respondents (86.8%) reported going
to work or attending educational activities occasionally or more fre-
quently even though they had headache. Half of the respondents
(49.5%) experienced lack of understanding of their headaches from
people occasionally or more frequently. Almost half of respondents
(43.7%) had never consulted a medical doctor for their headache;
even of those with weekly headache, more than a quarter (28.3%)
had never done so in their lifetimes.
CONCLUSIONS: Headache disorders continue to be a problem, even
in a high-income country with free and easily accessible headache
services.
A14
Changes in Acute Headache Medication Use Among Patients With
Chronic Migraine and Medication-Overuse Headache: An
Exploratory Analysis of PROMISE-2
R. Cowan1, M. Marmura2, H. C. Diener3, A. Starling4, J. Schim5, J. Hirman6,
T. Brevig7, R. Cady8
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OBJECTIVE: This post hoc analysis evaluated changes in days of
acute headache medication (AHM) use among patients with
medication-overuse headache (MOH) from the PROMISE-2 trial.
METHODS: PROMISE-2 (NCT02974153) was a double-blind, random-
ized, placebo-controlled phase 3 study evaluating safety and efficacy
of eptinezumab (100 or 300 mg) in adults with chronic migraine
(CM). In eDiaries, patients indicated daily whether they experienced a
headache, used AHM, and type of AHM used.
RESULTS: Of the 1072 patients with CM in PROMISE-2, 431 (40.2%)
were formally diagnosed with MOH. The 28-day screening/baseline
period comprised 18,504 (eptinezumab) and 9,560 (placebo) study
days with medication data; Weeks 1-24 comprised 100,390 and
50,632 days, respectively. The proportion of headache days and AHM
use decreased –29.1%-points (eptinezumab) vs –18.4%-points (pla-
cebo), and the proportion reporting no headache or AHM use in-
creased 33.8%-points vs 23.6%-points, respectively. The proportion
with headache and no AHM use decreased 6.1%-points and –7.1%-
points for eptinezumab and placebo, respectively. Triptans were the
most used AHMs at baseline (eptinezumab, 20.1%; placebo 19.3%),
but triptan use decreased more with eptinezumab vs placebo (–11.8
vs –7.2%-points).
CONCLUSIONS: Eptinezumab was associated with greater declines in
headache frequency and days of AHM use vs placebo in patients
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with a dual diagnosis of CM and MOH, especially the subgroup of pa-
tients experiencing ≥50% response.

A15
Antibodies anti-CGRP in patients with fibromyalgia and resistant
migraine, are they just as effective?
C. Nieves Castellanos, M. Olivier, M. I. Fabrich Marín, S. Díaz Insa
Hospital Universitari i Politécnic la Fe de Valencia, Headache Unit,
Valencia, Spain
Correspondence: C. Nieves Castellanos
The Journal of Headache and Pain 2022, 23(Suppl 1):A15

QUESTION
Fibromyalgia is a frequent chronic disease and appears frequently
with chronic migraine in our patient. We design this sub-study to
evaluate if patients with fibromyalgia and migraine responds to anti-
bodies anti-CGRP (a-CGRP) as well as patients without fibromyalgia.
METHODS
We present a sub-analysis of a prospective study of patients with re-
sistant migraine treated with a-CGRP analyzing days of migraine
(MHD), headache (HHD) and symptomatic treatment (MusD) as well
as scales (HIT-6, MIDAS, pain catastrophizing scale, quality of life
(MsQol)). We compared the response to a-CGRP at 3 ant 6 months in
patients with fibromyalgia (Fi) and without it (No-Fi)
RESULTS
We included 53 patients Fi and 283 No-Fi. 78% of women and mean
age of 46 years in the group no-Fi and 98% of women and mean
age of 53 in the group Fi, 5 treatment failures in both groups.
In the group No-Fi before using the a-CGRP they have 22,6 HHD,
19,4 MHD and 19 MsuD. After 3 months, there is a reduction of 9,7
HHD, 7,8 MHD and 8 MsuD. After 6 months 10,7 HHD, 9,6 MHD, 8,6
MsuD. At 6 months, HIT-6 reduces 9,5 points, MIDAS 46,5 points and
MsQol increases 20,5 points.
In the group Fi before they have 23,9 HHD, 19,9 MHD and 18,9
MsuD. After 3 months, there is a reduction of 8,9 HHD, 6,4 MHD and
5,8 MsuD. After 6 months 10,7 HHD, 8,7 MHD, 8,1 MsuD. At 6
months, HIT-6 reduces 8,8 points, MIDAS 63,5 points and MsQol in-
creases 22,3 points.
30% in group Fi reported adverse events and 36% in No-Fi.
CONCLUSIONS
Patients with fibromyalgia responds to a-CGRP too, although, accord-
ing with our study, the improvement seems to be more delayed
compared to patients without fibromyalgia. The quality of life and
the disability improve slightly more in the group with fibromyalgia
than in the group without it. There is no difference in the rate of ad-
verse events.
We consider that with these results, patients with fibromyalgia and mi-
graine should be treated with a-CGRP as well as patients without it.

A16
The Idiopathic Intracranial Hypertension Life Long study:
Evaluation of prognostic factors and outcomes
M. Thaller1,2,3, V. Homer4, S. Mollan1,5, A. Sinclair1,2,3
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5University Hospitals Birmingham NHS Foundation Trust, Birmingham
Neuro-Ophthalmology, Birmingham, United Kingdom
Correspondence: M. Thaller
The Journal of Headache and Pain 2022, 23(Suppl 1):A16
Question
There is limited longitudinal data evaluating visual and headache
outcomes in Idiopathic intracranial hypertension (IIH). We aimed to
evaluate the long-term outcomes in a large prospective real-world
cohort of patients with IIH and prognostic factors.
Methods
A longitudinal clinical examination dataset was analysed from the
prospectively collected IIH:Life database 2012-2021. Data included
demographics and disease status. Visual outcomes included visual
acuity (LogMAR), perimetric mean deviation (MD) (Humphrey 24–2
central threshold) and papilloedema (optical coherence tomography
(OCT) imaging measurements). Headache frequency (days per
month) and the headache impact test-6 questionnaire (HIT-6) were
noted. We analysed the key variables for prognostic outcomes of vi-
sion and headache, focusing on the medically treated cohort.
Results
490 had a confirmed diagnosis of IIH. 98% were female with a mean
body mass index (BMI) of 38 kg/m2. Those with the highest OCT
RNFL had the worst visual outcomes, but there was a delay of over
12 months before the visual field and OCT measurements revealed
this decline. In the medically managed cohort (n=426) visual out-
comes were good. Regression analyses showed change in BMI and
disease duration had the most influence on vision.
Those who were managed medically and had active IIH (n=281)
there was a high headache burden and risk of high headache fre-
quency was found to be associated with a personal migraine history
and daily headache at diagnosis. There was a low relapse rate of
3.7%, which was associated with weight gain.
Conclusions
Those with the most elevation of their RNFL had worse long-term
visual outcomes which only became apparent in longer term follow-
up after 12 months. In a medically managed cohort of people with
IIH disease duration and change in BMI were the key factors in influ-
encing visual outcomes. The headache burden was high, and tar-
geted therapy remained an unmet clinical need.

A17
Dysregulation of multiple metabolic pathways related to amino
acid and lipid metabolism in idiopathic intracranial hypertension:
A non-targeted case control and longitudinal metabolomic study.
Z. Alimajstorovic
University of Birmingham, Institute of Metabolism and Systems Research,
Birmingham, United Kingdom
The Journal of Headache and Pain 2022, 23(Suppl 1):A17

Idiopathic intracranial hypertension (IIH) is a disease characterised by
raised intracranial pressure (ICP) and occurs predominantly in women
with obesity; however the underlying molecular pathogenesis is not
fully understood. We have applied untargeted metabolomic analysis
using ultra high performance liquid chromatography-mass spectrom-
etry to characterise the cerebrospinal fluid (CSF) and serum metabol-
ite profiles in IIH compared to control subjects and to probe
underlying disease mechanisms.
CSF and serum were collected from IIH patients (n=66) with active
disease (lumbar puncture pressure >25 cmCSF and Frisén papilloe-
dema grade ≥1) at baseline and again at 12 months following thera-
peutic weight loss. Analogous samples were collected at baseline
from gender and body mass index matched healthy controls with
obesity (n=20). We identified two annotated metabolite features in
CSF; (1) formylpyruvate and (2) maleylpyruvate and/or fumarylpyru-
vate isomers, which were present at lower concentrations in IIH com-
pared to control subjects and returned to relative values of control
subjects following weight loss. These metabolites showed the
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opposite trend in serum. Several amino acid and fatty acid metabolic
pathways were repeatedly perturbed in serum. Arginine metabolism
and arginine biosynthesis pathways were also altered in CSF and
serum in relation to IIH symptoms and remission. Lipid classes re-
lated to obesity were observed as biologically important in serum
supporting the link between obesity and lipid metabolism in IIH.
These results support IIH being a systemic metabolic disease, not
merely a pathology of the central nervous system and optic nerve.
The perturbed pathways were also associated with disease clinical
features and normalised over 12 months in line with disease remis-
sion. Perturbation of these metabolic pathways provides initial un-
derstanding of disease dysregulation in IIH and require further
mechanistic evaluation.

A18
Real-world evidence of galcanezumab for migraine treatment in
Japan: A retrospective analysis
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Sekiguchi1, C. Iba1, M. Shibata4, R. Takemura3, S. Hori2, J. Nakahara1
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Question: Galcanezumab is the first anti-calcitonin gene-related pep-
tide monoclonal antibody approved in Japan. How are the efficacy
and safety of galcanezumab in patients with migraine in a real-world
setting in Japan?
Methods: We retrospectively analyzed patients with migraine who
received three doses of galcanezumab between August 2021 and
February 2022 at the Keio University Hospital. We assessed changes
in monthly migraine days (MMD), responder rate (RR), and migraine-
associated and premonitory symptoms. We also investigated injec-
tion site reactions and adverse events.
Results: Fifty-two patients received three doses of galcanezumab
during the study period. Compared to baseline, the MMDs decreased
by 5.9 days (95% confidence interval, 4.2–7.7) at 3 months. The 50%
RR was 61.5% at 3 months. A total of 64.9%, 50.0%, and 63.9% of pa-
tients showed improvement in the severity of photophobia, phono-
phobia, and nausea/vomiting, respectively. Premonitory symptoms
persisted in 62.5% of patients. Moreover, injection site reaction was
the most common adverse event (34.6%).
Conclusion: This study revealed the efficacy and safety of galcanezu-
mab for migraineurs in Japan. Galcanezumab also improved
migraine-associated symptoms. However, despite a reduction in
headaches, premonitory symptoms persisted in >50% of the patients
at 3 months, possibly due to a peripheral action of anti-calcitonin
gene-related peptide monoclonal antibodies.

A19
Decreased plasma RANTES/CCL5 concentration in headache-free
episodic migraine patients
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Introduction: The regulated on activation and normal T-cell
expressed and secreted (RANTES/CCL5) is a chemotactic protein that
beyond to chemoattraction is involved in nociception and trigeminal
pain. Previous study demonstrated an increased serum RANTES/CCL5
concentration in migraineurs during migraine attack. Additionally,
higher RANTES/CCL5 concentration distinguish migraine patients
compared to tension-type headache patients. However, the RANTES/
CCL5 concentration in headache-free period of migraineurs is contra-
dictory in the literature.
Methods: Blood samples were collected in two independent time-
points to measure plasma RANTES/CCL5 concentration of 21 females
with episodic migraine without aura and 22 healthy control females
The difference in plasma RANTES/CCL5 between migraine and con-
trol group was calculated with Mann-Whitney U-test using SPSS27.
Results: RANTES/CCL5 concentration were decreased in migraine pa-
tients compared[K1] to healthy controls in both blood samplings
(1.BS: U=329, p=0.017; 2.BS: U=312, p=0.049).
Conclusion: Previous studies reported that lower RANTES/CCL5 con-
centration was associated with higher flow-mediated dilation in ves-
sels. Thus, the decreased serum RANTES/CCL5 concentration
replicated in two independent measures may be the sign of vascular
hypersensitivity in migraine patients between attacks. The decreased
RANTES/CCL5 concentration in interictal period may be a predispos-
ing factor for migraine attack, while the increased RANTES/CCL5 con-
centration might be associated with migraine pain in ictal period.
These findings suggest that RANTES/CCL5 might play a complex role
in migraine pathophysiology through its pro-inflammatory, nocicep-
tive and vascular effects that should be further explored.

Funding: EFOP-3.6.3-VEKOP-16-2017-00009; 2017-1.2.1-NKP-2017-00002,
KTIA_13_NAPA-II/14, KTIA_NAP_13-1-2013- 0001, KTIA_NAP_13-2- 2015-
0001; 2020-4.1.1.-TKP2020; TKP2021-EGA-25; 2019-2.1.7-ERA-NET-2020-
00005.
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Functional connectivity changes in patients with complex migraine
aura: beyond the visual network
A. Russo, M. Silvestro, F. Esposito, M. Cirillo, A. Tessitore, G. Tedeschi
University of Campania "Luigi Vanvitelli", Advanced medical and surgical
sciences, Naples, Italy
Correspondence: A. Russo
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Background and purpose: Although the majority of migraine with
aura (MwA) patients experience simple visual aura, a discrete per-
centage also report somatosensory, dysphasic or motor symptoms
(the so-called complex auras). The wide aura clinical spectrum led to
an investigation of whether the heterogeneity of the aura
phenomenon could be produced by different neural correlates, sug-
gesting an increased visual cortical excitability in complex MwA. The
aim was to explore whether complex MwA patients are characterized
by more pronounced connectivity changes of the visual network and
whether functional abnormalities may extend beyond the visual net-
work encompassing also the sensorimotor network in complex MwA
patients compared to simple visual MwA patients.
Methods: By using a resting-state functional magnetic resonance im-
aging approach, the resting-state functional connectivity (RS-Fc) of
both visual and sensorimotor networks in 20 complex MwA patients
was compared with 20 simple visual MwA patients and 20 migraine
without aura patients.
Results: Complex MwA patients showed a significantly higher RS-Fc
of the left lingual gyrus, within the visual network, and of the right
anterior insula, within the sensorimotor network, compared to both
simple visual MwA and migraine without aura patients (p < 0.001).
The abnormal right anterior insula RS-Fc was able to discriminate
complex MwA patients from simple aura MwA patients as demon-
strated by logistic regression analysis (area under the curve 0.83).
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Conclusion: Our findings suggest that higher extrastriate RS-Fc might
promote cortical spreading depression onset representing the neural
correlate of simple visual aura that can propagate to sensorimotor re-
gions if an increased insula RS-Fc coexists, leading to complex aura
phenotypes.
Fig. 1 (abstract A20). See text for description.
Fig. 2 (abstract A20). See text for description.

Fig. 1 (abstract A21). Manhattan plots from the epigenome-wide
association study. Manhattan plot showing the -log10 p value for
each CpG site. The threshold for genome wide significance (p <9.42
x 10-1) is indicated by a continues line. The threshold for suggestive
genome wide significance (p < 5 x 10-1) is indicated by a striped
line. Changes in DNA methylation in monthly headache days (MHD)
responders vs non-responders (A): changes in DNA methylation in
monthly migraine days (MMD) responders vs non-responders (B).
Predictive value of DNA methylation profiles at baseline of
favourable treatment response for MHD (C) and MMD (D)
A21
DNA methylation changes associated with treatment response in
chronic migraine
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Objective: The mechanisms behind the transformation of episodic
migraine to chronic migraine and vice versa have not yet been eluci-
dated. Epigenetic changes are implicated in this process. If treatment
results in conversion back to episodic migraine these epigenetic pro-
cesses might also be reverted. We aimed to identify DNA methyla-
tion changes associated with treatment response in chronic migraine
patients with medication overuse.
Methods: A longitudinal epigenome-wide association study was per-
formed as part of the Chronification and Reversibility of Migraine
(CHARM) study. Blood was taken from chronic migraine patients (n =
98) at baseline and after a 12-week withdrawal period. Treatment re-
sponders, patients with ≥ 50% reduction in monthly headache days
(MHD), were compared with non-responders to identify methylation
changes associated with treatment response. Similarly, ≥ 50% versus
< 50% reduction in monthly migraine days (MMD) was compared.
Sex-specific analyses were performed. Finally, it was evaluated
whether DNA methylation status at baseline was predictive of treat-
ment response after t = 12 weeks.
Results: At the genome-wide level, a change in DNA methylation at
one CpG site within an intron of the HDAC4 gene was associated
with MHD response (p = 9.42×10–8) (Fig 1A). Sex-specific analyses re-
vealed two CpG sites associated with MHD response, proximal to
DLGAP2 for women (p = 1.11x10-7) and STS5/AKIP1 for men (p =
8.67x10-8). Five CpG sites were associated with MMD response in
men: ZAN (p = 2.41x10-8), ZNF248 (p = 2.52x10-8), H4C2 (p =
2.87x10-8), between RIT2/SYT4 (p = 4.29x10-8), and between NRXN1/
ASB3 (p = 6.44x10-8). Baseline methylation at one CpG within MARK3
was predictive of MMD response at 12 weeks.
Conclusion: Global and sex-specific DNA methylation changes are as-
sociated with treatment response in chronic migraine. Moreover,
DNA methylation status at baseline might be predictive of treatment
response.
A22
Putative predictors of super-response to CGRP monoclonal
antibodies
A. R. Pinheiro, A. Rego, P. Neves, S. Delgado, J. Dionísio, B. Madureira, J.
Costa, D. Carapinha, Â. Abreu, M. Saraiva, E. Parreira
Hospital Professor Doutor Fernando Fonseca, Neurology, Lisbon,
Portugal
Correspondence: A. R. Pinheiro
The Journal of Headache and Pain 2022, 23(Suppl 1):A22
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Question: Are there putative predictors of super-response to CGRP
monoclonal antibodies?
Methods: This was a unicentric prospective study between February
2019 and April 2022. We collected demographic, clinical, comorbid,
and therapeutic data. We applied validated clinical scales to assess
baseline severity and therapeutic response. We defined super-
responders as patients who achieved a consistent ≥75% reduction in
migraine frequency after 6 months of treatment and non-responders
as patients with reduction <25%. We used SPSS v.23 for statistical
analysis and compared groups of super-responders to non-
responders using univariate linear logistic regression.
Results: From a total of 63 patients and after excluding 8 (12.8%)
(short follow-up), we analyzed 42 patients. Median age was 44 years
(IQR 52) and 41 (97.6%) were women. Twenty-one (50%) had chronic
migraine with median duration of 22.9 years (IQR 56), 17 (40.5%) had
medication overuse and 24 (57.1%) responded to triptans. We
treated patients with Erenumab (n=31), Fremanezumab (n=7) and
Galcanezumab (n=4). We had 29 super-responders and 13 non-
responders. We found a statistically significant association between
super-responders and lower baseline frequency of migraine (OR=
0.901), episodic migraine (OR=0.096) and response to triptans (OR=
5.000). After treatment, there was a statistically significant association
between reduction of migraine frequency and lower HURT scale
score (OR=0.771) and decreased headache intensity (OR=0.644). We
noticed a trend towards statistically significant results between
super-responders and >3 failed preventives (p=0.072) and lower
baseline intense episodes (p=0.085).
Conclusions: In CGRP monoclonal antibody treatment, episodic mi-
graine, response to triptans and lower baseline intense episodes may
be potential predictors of super-response. HURT scale may be appro-
priate to monitor these patients. This real-life data may allow better
selection and management of patients.

A23
Pharmacogenetic assessments of treatment response in cluster
headache
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Background: The response to cluster headache treatments has a high
interindividual variation. To date, treatment response has only been
assessed by candidate gene approach and no investigations into
metabolic pathways have been performed.
Question: To investigate the association between polygenetic risk of
cluster headache and treatment response to first line cluster
headache treatments. Additionally we investigated known functional
variants of CYP3A4 and the response to verapamil1. Further, to repli-
cate previous single nucleotide polymorphisms found to be associ-
ated with treatment response in cluster headache and/or migraine.
Methods: 508 cluster headache patients diagnosed according Inter-
national Classification of Headache Disorders ere genotyped and par-
ticipated in a semi-structured interview to evaluate treatment
response. Polygenetic risk score was calculated by effect retrieved
from meta-analyzing the latest two GWAS on cluster headache.
Results: We confirm previous findings that inferior treatment re-
sponse associates with chronicity of cluster headache no evidence
for response to first-line abortive and preventive treatment was pre-
dicted by a high genetic risk of cluster headache or functional vari-
ants of CYP3A4. We did not found support of the suggested genetic
variants previously reported to be associated with treatment re-
sponse to triptans or verapamil.
Conclusion: The clinically relevant variation in treatment response for
cluster headache is unlikely to be influenced by genetic factors and
other factors should be searched.
A24
Salivary CGRP and erenumab response: towards precision
medicine in migraine
A. Alpuente, V. J. Gallardo, L. Asskour, E. Caronna, M. Torres-Ferrús, P.
Pozo-Rosich
Vall d'Hebron University Hospital, Neurology, Barcelona, Spain
Correspondence: A. Alpuente
The Journal of Headache and Pain 2022, 23(Suppl 1):A24

Question: It is still to be shown if there is a correlation between
baseline CGRP levels and prediction of response to these treatments
or if CGRP levels are modified and how with treatment. We aimed (i)
to analyze salivary CGRP levels in migraine patients (ii) to predict ere-
numab response from pre-treatment CGRP levels and (iii) to evaluate
CGRP change post-treatment.
Methods: This is a prospective observational study that measured
salivary CGRP levels in healthy controls (HC), episodic migraine (EM)
and chronic migraine (CM) patients. Participants collected saliva sam-
ples at baseline and, patients who were candidates to receive erenu-
mab 140 mg, also collected saliva after 3 doses of treatment. We
quantified CGRP-like immunoreactivity (CGRP-LI) by ELISA and we
performed an analysis at baseline and post-treatment through gener-
alized linear mixed models.
Results: At baseline, a higher headache frequency was associated
with higher CGRP levels, being those even higher in presence of de-
pressive symptoms. A cut-off point of 103.75 pg/mL was estimated
to differentiate migraine from controls with an 80.3% of accuracy.
We also found that higher pre-treatment salivary CGRP levels were
statistically significantly associated to a higher probability of having
50% or greater reduction in headache frequency in EM patients, but
not in CM. After 12-weeks of treatment with erenumab 140, salivary
CGRP levels from patients within all spectrum of migraine frequency
converged to similar CGRP values. In contrast, in patients with con-
comitant depressive symptoms, this convergence did not happen.
Interpretation: Patients with migraine not only have higher CGRP
levels compared to controls, but also the presence of depressive
symptoms seems to increase salivary CGRP levels and we have evi-
dence, for the first time, that salivary CGRP concentration is associ-
ated with treatment response to erenumab.
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Fig. 2 (abstract A24). See text for description.
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Fernandez, B. Albertí Vall, R. Rodríguez Rodríguez, J. A. Aibar Duran, R.
Belvís Nieto, N. Morollón Sánchez-Mateo, A. Martinez Viguera
Hospital de la Santa Creu i Sant Pau, Neurology, Barcelona, Spain
Correspondence: A. Martinez Viguera
The Journal of Headache and Pain 2022, 23(Suppl 1):A25

QUESTION
Surgical treatment of trigeminal neuralgia (TN) is indicated in refrac-
tory cases. Different percutaneous and invasive techniques can be
performed. This study aims to analyze the effectiveness and safety of
these procedures.
METHODS
A retrospective observational single-center study of patients with
classic or idiopathic refractory TN (failure to 3 different groups of
drugs). Clinical, diagnostic-therapeutic, and clinical evolution data
were collected.
RESULTS
We included 70 patients (60% female), with a median age at diagno-
sis of 56 [23-82], 48(69%) had classic TN.
The mean number of previous drugs used was 4.24 (SD±2.25).
47 patients (67%) were treated with microvascular decompression
(MVD), being effective in 87% (52% total, 35% partial) and achieving
medication withdrawal in 15. 11 (23.4%) presented complications;
major, yet reversible, in 3 cases.
In 42 (60%) percutaneous techniques were used. 26 (37.1%) under-
went radiofrequency thermocoagulation (1.77 times per patient on
average) with a response rate of 60% (12% total, 48% partial), com-
plications appeared in 7 (17.4%), 3 of which were major and persist-
ent. 16 (34.8%) underwent balloon compression (1.25 times per
patient) with 84% effectiveness (56% total, 25% partial), 4 (25%)
minor complications were registered, 75% of which were persistent.
In 17 patients (24%) both techniques were used (47% DCMV as the
first option).
2 gangliolysis, 1 stereotactic radiosurgery, and 1 implantation of cor-
tex stimulation device were performed, with no subsequent
complications.
CONCLUSIONS
Surgical techniques are effective in patients with refractory TN, allow-
ing to reduce medication use. The technique that offers the best re-
sults is MVD. Complications may appear in up to a quarter of
patients, regardless of the technique used, being more frequent and
persistent, contrary to expectations, in percutaneous procedures.

A26
Effectiveness and tolerance of real-world medical treatment in
classical and idiopathic trigeminal neuralgia. A series of 193
patients.
G. Olmedo Saura, C. Toscano Prat, R. Collet Vidiella, J. M. Fernández Vidal,
A. Martinez Viguera, B. Albertí Vall, T. I. Mederer Fernandez, R. Sainz
Torres, M. Borrell Pichot, R. Belvís Nieto, N. Morollón Sánchez-Mateo
Hospital de la Santa Creu i Sant Pau, Neurology, Barcelona, Spain
Correspondence: G. Olmedo Saura
The Journal of Headache and Pain 2022, 23(Suppl 1):A26

Question
Medical treatment recommendations in trigeminal neuralgia (TN) are
based on few clinical trials with small samples and expert recommen-
dations. Our aim is to describe the long-term effectiveness and toler-
ability of medical treatment in classical and idiopathic trigeminal
neuralgia in real-world conditions.
Methods
We performed an observational study in which all patients with clas-
sical and idiopathic TN seen in our center were retrospectively
collected.
Results
We included 193 patients (67% women), with a median age at diagno-
sis of 59 years [15-93], and a median follow-up of 3 years. 64% had clas-
sic TN. The median number of drugs used was 3.23 (SD ±2.26).
Of the 125 patients followed ≥2 years, 74 (59%) achieved sustained
control. 66 (53%) with carbamazepine and derivatives, and 23 (18%)
with gabapentinoids. 17 (25%) responded to the first drug used, and
19 (15%) responded to combined treatment.
Of the 66 patients followed ≥5 years, 28 (42%) achieved sustained
control. 23 with carbamazepine and derivatives, and 7 with gabapen-
tinoids. 17 (25%) responded to the first drug used, and 6 (9%)
responded to combined treatment.
A total of 130 patients were treated with carbamazepine, 103 (54%)
as first choice. A response was obtained in 44 (35%). 54 (42%) re-
ported adverse effects.
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Conclusions
Despite the increasing therapeutic offer of neuromodulators, carba-
mazepine is still the drug of choice, and with better effectiveness
data. However, adverse effects are an important limitation. In a high
percentage of patients with medical treatment we do not achieve a
correct long-term control of TN.

A27
Predictors of response to medical and surgical treatment in
classical and idiopathic trigeminal neuralgia
R. Collet Vidiella1, J. M. Fernández Vidal1, G. Olmedo Saura1, A. Martínez
Viguera1, C. Toscano Prat1, M. Borrell Pichot1, R. Sainz Torres1, T. I.
Mederer Fernandez1, B. Albertí Vall1, R. Rodríguez Rodríguez2, J. A. Aibar
Duran2, R. Belvís Nieto1, N. Morollón Sánchez-Mateo1
1Hospital de la Santa Creu i Sant Pau, Neurology, Barcelona, Spain;
2Hospital de la Santa Creu i Sant Pau, Neurosurgery, Barcelona, Spain
Correspondence: J. M. Fernández Vidal
The Journal of Headache and Pain 2022, 23(Suppl 1):A27

Question
The proportion of patients that respond to medical and surgical
treatment in trigeminal neuralgia (TN) is variable. We aimed to iden-
tify potential predictors of response to medical and surgical treat-
ment in classical and idiopathic trigeminal neuralgia.
Methods
We conducted an observational, retrospective, and unicenter study
in adults with classical or idiopathic TN. We analyzed the relationship
between several epidemiologic, anatomic, and clinical characteristics
and outcomes with the use of the chi-square or Fisher's exact test for
categorical variables and with ANOVA for continuous variables. P-
value ≤0.05 was considered significant. All reported P-values are two-
sided.
Results
A total of 193 patients (67% women) were included, with a median
age at the first visit of 64 [22-93] years.
Medical treatment response for ≥2 years was present in 59% of pa-
tients. Older age at the first visit (66 vs 58, p<0.01) and the presence
of hypertension (47% vs 26%, p=0.03) were associated with response
to medical treatment. No significant differences were found in terms
of gender, affected branch, type of TN, or other comorbidities.
The effectiveness of microvascular decompression was 87%. A more
significant number of previous drugs (3.7 vs 6.7, p=0.03) was associ-
ated with no response. No differences were found regarding other
variables.
The effectiveness with thermocoagulation was 60%. V2 involvement
(75% vs 17%, p=0.01) and pain in V2-V3 branches (91% vs 40%, p=
0.01) were associated with effectiveness, while single branch involve-
ment (27% vs 87%, p<0.01) to no response.
The effectiveness of mechanical compression was 84%. No response
predictors were found.
Conclusions
Advanced age and hypertension were associated with a sustained re-
sponse to medical treatment. A greater number of drugs before
microvascular decompression was associated with a worse response.
The involvement of branches V2 and V2-V3 was associated with ef-
fectiveness with thermocoagulation.

A28
Inhibition of peripheral FAAH alleviates hyperalgesia induced by
acute dural inflammation in experimental migraine
M. Francavilla1, R. Greco1, C. Demartini1, A. Zanaboni1,2, C. Tassorelli1,2
1IRCCS Mondino Foundation, Pavia, Italy; 2University of Pavia,
Department of Brain and Behavioral Sciences, Pavia, Italy
Correspondence: M. Francavilla
The Journal of Headache and Pain 2022, 23(Suppl 1):A28
Peripheral and central sensitization is an important pathophysio-
logical process in migraine and its chronification, but the underlying
mechanisms are largely unclear. Trigeminal hyperalgesia and/or facial
allodynia have been tested in animal models to simulate clinical
symptomatology and to investigate the mechanisms underlying mi-
graine pain. Inhibition of the fatty-acid amide hydrolase (FAAH) activ-
ity, the enzyme that deactivates the endocannabinoid anandamide,
may exert anti-nociceptive effects via the activation of peripheral
cannabinoid (CB1) receptors. Aim - Here, we evaluated the effects of
FAAH inhibition in a migraine model of peripheral sensitization ob-
tained by evaluating trigeminal hypersensitivity at the orofacial for-
malin test in animals with dural inflammation. Methods – Dural
inflammation was induced in male Sprague-Dawley rats with the in-
fusion of an inflammatory soup (IS) onto the dura. Ten min after IS
infusion, rats were treated, with the peripheral FAAH inhibitor
URB937 (1mg/kg, i.p.) or vehicle. A first set of rats underwent the oro-
facial formalin test 2h after IS application, while a second experimen-
tal set was used to evaluate the expression of CGRP and pro-
inflammatory cytokines in specific brain areas in toto. Results - IS in-
fusion induced trigeminal hyperalgesia at the orofacial formalin test,
associated with an increase in gene expression of CGRP and pro-
inflammatory molecules in medulla-pons and trigeminal ganglia.
URB937 administration inhibited IS-induced trigeminal hyperalgesia
and the prevented the increase in gene expression of CGRP and pro-
inflammatory molecules in the nervous tissues. Conclusions - The
findings suggest that potentiation of the endocannabinoid tone, ob-
tained via peripheral FAAH inhibition, may modulate trigeminal
hyperalgesia induced by dural IS through the reduction of pro-
inflammatory cytokines and CGRP synthesis at central and peripheral
sites of the nervous system.
A29
Aryl hydrocarbon receptors are involved in the pathogenesis of
migraine
Y. Mrad, A. Raoelina, R. Dallel, I. Ranchon-Cole, C. Alba-Delgado
Université Clermont Auvergne, CHU Clermont-Ferrand, Inserm, Neuro-
Dol, Clermont-Ferrand, France
Correspondence: Y. Mrad
The Journal of Headache and Pain 2022, 23(Suppl 1):A29

Objective: Migraine is a prevalent disorder, with episodic attacks.
Some patients experience an increase in attack frequency and de-
velop chronic migraine. However, the underlying mechanisms of this
progression are uncertain. The noradrenergic locus coeruleus (LC)
has been involved in migraine chronicity. Recent studies found that
selective activation of LC alleviates pain by reducing neuroinflamma-
tion. As the aryl hydrocarbon receptors (AhRs) are key regulators of
the brain inflammatory responses, we, therefore, investigate the con-
tribution of LC-expressed AhRs in migraine progression.
Methods: Using immunohistochemical approaches, we assessed the
intracellular distribution and the expression levels of AhRs in the LC
in a mice model of migraine induced by systemic administration of
isosorbide dinitrate (ISDN; a nitric oxide donor). We also explored the
effect of systemic AhR activation (by the indole agonist ITE) or inhib-
ition (by the pure antagonist TMF) on cutaneous mechanical hyper-
sensitivity (CMH) induced by ISDN.
Results: In naïve mice, AhRs were detected in 47.1 ± 3.4 % of LC nor-
adrenergic neurons. Repeated ISDN administration resulted in a sig-
nificant increase in this percentage (56.7 ± 3.4%, P<0.05).
Interestingly, morphological alterations of LC neurons together with
an increase of the soma and nucleus sizes were also observed. Behav-
ioral testing showed that single or repeated TMF or ITE administra-
tions did not affect cephalic mechanical sensitivity in naïve mice. In
addition, ITE did not worsen the ISDN-induced CMH. However, a sin-
gle administration of TMF effectively blocked ISDN-induced acute
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CMH, while daily administration was unable to prevent long-lasting
CMH.
Conclusions: These data highlight, for the first time, the involvement
of AhRs in the initiation but not in the maintenance of migraine.

A30
Orexin-A recovers sleep-deprivation induced periorbital allodynia
in a preclinical migraine model
E. Stanyer, J. Hoffmann, P. Holland
King's College London, Headache Group, London, United Kingdom
Correspondence: E. Stanyer
The Journal of Headache and Pain 2022, 23(Suppl 1):A30

Questions: There is a bidirectional link between sleep and migraine
with poor sleep reported as both a migraine trigger and symptom.
Orofacial allodynia, or hypersensitivity to a non-painful stimulus, is a
commonly reported migraine symptom. This study aimed to deter-
mine whether sleep deprivation results in orofacial allodynia and
whether the arousal promoting neuropeptide orexin-A can recover
this.
Methods: Mice were sleep deprived for 6 hours using the gentle
handling method or allowed to sleep as usual (n = 12 per group).
Periorbital mechanical withdrawal thresholds were tested pre and
post deprivation using the von Frey assay. In a series of experiments,
mice were administered either 100μg/kg orexin-A/vehicle or 20mg/
kg caffeine/vehicle intraperitoneal and thresholds were tested 30 mi-
nutes post injection. To measure arousal, locomotor activity after ad-
ministration of each drug was tested using infrared sensors. To
establish if this effect is specific to sleep deprivation, orexin-A was
administered after delivery of the clinical migraine trigger
nitroglycerin.
Results: Caffeine significantly increased gross movements, and both
caffeine and orexin-A significantly increased fine movements com-
pared to vehicle. Sleep deprived mice had significantly lower sensory
thresholds than non-sleep deprived mice. Injection of orexin-A, but
not caffeine, significantly increased thresholds in sleep deprived
mice, despite similar effects on arousal. Nitroglycerin significantly de-
creased thresholds, however orexin-A did not recover this.
Conclusions: These findings demonstrate that sleep deprivation
leads to orofacial allodynia in mice. This can be reversed with admin-
istration of orexin-A, but not caffeine, indicating that this is unlikely
to be driven by arousal. However, orexin-A was not analgesic when
delivered after nitroglycerin-induced allodynia. Further research
should explore the role of orexin-A in migraine.

A31
P2Y14 receptor in trigeminal ganglion contributes to neuropathic
pain in mice
J. Lin1,2, X. Fang1,3, J. Shen1
1Sichuan University, West China School of Stomatology, Chengdu, China;
2University of Barcelona, Department of Pathology and Experimental
Therapeutics, Barcelona, Spain; 3Zhejiang University School of Medicine,
Hospital of Stomatology, School of Stomatology, Hangzhou, China
Correspondence: J. Lin
The Journal of Headache and Pain 2022, 23(Suppl 1):A31

Question: Trigeminal nerve injury usually induces trigeminal neuro-
pathic pain but lacks effective treatments. Recent reports implied
that P2Y14 receptor (P2Y14R) activation promoted orofacial inflamma-
tory pain and migraine. However, the role and mechanism of P2Y14R
in trigeminal neuropathic pain remain unknown.
Methods: Trigeminal neuropathic pain was induced by chronic con-
striction injury of the infraorbital nerve (CCI-ION). Orofacial mechan-
ical threshold was measured by Von-Frey tests. The ATF3 (a mark of
nerve injury) and P2Y14R were detected by immunofluorescence in
the trigeminal ganglion (TG). The P2Y14R agonist (UDP-glucose) or
antagonist (PPTN) was delivered by trigeminal ganglion injection in a
stereotaxic apparatus. Furthermore, the expression of P2Y14R and its
potential downstream cellular signalings were measured by RT-qPCR
and/or western blot (WB) in the TG.
Results: Firstly, CCI-ION induced orofacial mechanical hypersensitiv-
ity. The increased ATF3 expression in the TG confirmed trigeminal
nerve injury. P2Y14R was expressed in trigeminal ganglion neurons
and satellite glial cells. RT-qPCR and WB showed that CCI-ION in-
creased the expression of P2Y14R, interleukin-1β, interleukin-6, C-C
chemokine CCL2, and tumor necrosis factor-α in TG. Secondly, PPTN
alleviated CCI-ION-induced mechanical hypersensitivity and proin-
flammatory cytokines production. UDP-glucose evoked orofacial
mechanical hypersensitivity and upregulated proinflammatory cyto-
kines above. Thirdly, phosphorylated extracellular signal-regulated
kinase 1/2 (ERK1/2) and p38 were increased in the TG after CCI-ION,
which also were reduced by PPTN. Furthermore, the inhibitors of
ERK1/2 (U0126) and p38 (SB203580) decreased these CCI-ION-
induced proinflammatory cytokines.
Conclusions: The present study demonstrated that P2Y14R in the TG
contributed to trigeminal neuropathic pain via ERK- and p38-
dependent neuroinflammation. P2Y14R may be a potential drug tar-
get against trigeminal neuropathic pain.
A32
Kir4.1 in satellite glial cells contributes to trigeminal neuropathic
pain
J. Lin1,2, X. Fang1,3, J. Shen1
1Sichuan University, West China School of Stomatology, Chengdu, China;
2University of Barcelona, Department of Pathology and Experimental
Therapeutics, Barcelona, Spain; 3Zhejiang University School of Medicine,
Hospital of Stomatology, School of Stomatology, Hangzhou, China
Correspondence: J. Lin
The Journal of Headache and Pain 2022, 23(Suppl 1):A32

Question: Astrocyte Kir4.1 emerged as a novel therapeutic target for
nervous system diseases, such as depression and pain. However, the
role and mechanism of Kir4.1 in satellite glial cells (SGCs) in trigemi-
nal neuropathic pain remain unknown. Methods: In vivo, chronic
constriction injury of the infraorbital nerve (CCI-ION) and Von-Frey
tests were used. The ATF3, GFAP, and Kir4.1 were detected by im-
munofluorescence in the trigeminal ganglion (TG). The AAV2/8 aimed
at Kir4.1 was delivered to TG in WT and Kir4.1f/f mice to knockdown
or overexpress Kir4.1. In vitro, cultured SGCs were transfected with
siRNA to knock down Kir4.1. The expression of Kir4.1 and its potential
downstream cellular signalings were measured by RT-qPCR, western
blot (WB), and/or ELISA. Results: Firstly, CCI-ION induced orofacial
mechanical hypersensitivity. The increased ATF3 confirmed
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trigeminal nerve injury and increased GFAP indicated SGCs activa-
tion. Kir4.1 was expressed on
SGCs of TG. RT-qPCR and WB showed that CCI-ION decreased Kir4.1
expression but increased the expression of GFAP, brain-derived
neurotrophic factor (BDNF), and glial cell-derived neurotrophic factor
(GDNF) in TG. Secondly, knockdown of Kir4.1 in mice evoked orofa-
cial mechanical hypersensitivity and upregulated GFAP, BDNF, and
GDNF expression in TG. Overexpression of Kir4.1 alleviated CCI-ION-
induced mechanical hypersensitivity and GFAP, BDNF, and GDNF pro-
duction. In vitro, Kir4.1-siRNA treated SGCs increased GFAP, BDNF,
and GDNF expression. Thirdly, phosphorylated extracellular signal-
regulated kinase 1/2 (ERK1/2) was increased in TG after CCI-ION,
knockdown of Kir4.1 mice, and Kir4.1-siRNA treated SGCs, which also
were reduced by Kir4.1 rescue. Furthermore, the inhibitors of ERK1/2
(U0126) decreased these above upregulated BDNF and GDNF. Con-
clusions: This study indicated that Kir4.1 in SGCs contributed to tri-
geminal neuropathic pain by regulating BDNF and GDNF production
via ERK signaling pathway and SGCs activation.
Fig. 1 (abstract A33). See text for description.
A33
CGRP-induced relaxation remains unaffected in a porcine acute
ischaemic stroke model
D. Boucherie1, J. Bobi2, A. Taha2, H. M. M. van Beusekom2, A. H. J.
Danser1, A. Maassen van den Brink1
1Erasmus Medical Center, Internal Medicine, Division of Vascular
Pharmacology, Rotterdam, Netherlands; 2Erasmus Medical Center,
Cardiology, Division of Experimental Cardiology, Rotterdam, Netherlands
Correspondence: D. Boucherie
The Journal of Headache and Pain 2022, 23(Suppl 1):A33

Objective Calcitonin gene-related peptide (CGRP) plays an important
role in migraine attacks and is thought to be protective in ischaemic
events. We investigated functional responses to exogenous CGRP of
the middle cerebral artery (MCA) harvested from a gyrencephalic
model of focal cerebral ischaemia.
Methods Female pigs (n=25; weight 51±3kg) underwent a craniot-
omy to occlude right-sided MCAs with aneurysm clips for 1 (n=5), 2
(n=5), or 4 (n=5) hours followed by 4-h recanalization, or for 8 h
without recanalization (n=5). Two animals underwent a sham proced-
ure. After euthanasia, the right-sided MCA was dissected for tension
measurements. KCl-induced contraction (30–100 mM) was measured
and endothelial function was assessed by bradykinin (BK)- or sub-
stance P (SP)-induced relaxation (10–100 nM) after precontraction
with thromboxane A2 analogue U46619 (10–100 nM). Concentration-
response curves were constructed to CGRP (0.1–100 nM) after pre-
contraction with 30 mM KCl.
Results Relaxation to SP and BK was significantly reduced after 8 h
occlusion (P<0.05), but not after occlusion followed by recanalization.
Contraction to KCl was only reduced after 8 h occlusion (P<0.001).
No differences were found in response to CGRP between groups
(Figure).
Conclusions CGRP-induced relaxation remained unaffected after 8 h
MCA occlusion, whereas SP- and BK-induced relaxation did not.
These results suggest that CGRP acts via an endothelium-
independent mechanism and that its potential protective effects
after stroke depend on its local release rather than changes at the
CGRP receptor level.
Figure: (A) No altered CGRP-induced relaxation after (recanalized)
MCA occlusion. Reduced endothelial (B) and contractile (C) function
after 8 h MCA occlusion. Results depicted as mean ± SEM.
A34
Involvement of the hypothalamus in migraine-related pathways
Isabella Mai Christiansen, Anja Holm Nordvang, Lars Edvinsson, Kristian
Agmund Haanes
Rigshospitalet, Department of Clinical experimental Research, Glostrup,
Denmark
Correspondence: I. Christiansen
The Journal of Headache and Pain 2022, 23(Suppl 1):A34

Objective
According to the current hypothesis of migraine pathophysiology, at-
tacks are initiated in the hypothalamus, whereafter an activation cas-
cade commences, which results in the activation of the trigeminal
nucleus caudalis (TNC) and then trigeminal ganglion (TG). Calcitonin
gene-related peptide (CGRP) release from the trigeminal system is
thought to play a central role in migraine pathology, supported by
the fact that currently available antimigraine drugs act by blocking
CGRP signalling. The aim was to perform a preliminary examination
of the hypothalamus in migraine-related pathways.
Methods
CGRP release from hypothalamus-containing acute brain slices was exam-
ined using an enzyme-linked immunosorbent assay. In addition, we investi-
gated expression levels of Calca (encoding CGRP) and other genes related
to dopaminergic pathways in the hypothalamus and the TNC.
Results
An extracellular concentration of 60 mM potassium significantly in-
duced CGRP release, as compared to baseline (p = 0.01, n = 6), whereas
application of 100 nM capsaicin did not (p = 0.16, n = 6). Using quanti-
tative real-time polymerase chain reaction (qRT-PCR), we found that
Calca was expressed in the hypothalamus, but no difference was ob-
served between male/female mice. Drd2 (encoding the D2 receptor)
was the most highly expressed dopamine receptor in both the male
and female hypothalamus and TNC, indicating a dominantly inhibitory
effect of dopamine in these regions. In addition, results from qRT-PCR
demonstrated a tendency towards lower expression levels of Drd2 in
the TNC of female mice, as compared to males.
Conclusion
Central CGRP release can be detected from brain slices of mice, but the
expression of Calca did not show any male/female difference. However,
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we found some sex differences in the dopaminergic pathways, suggest-
ing that lower expression levels of Drd2 in females as compared to
males could contribute to increased excitability of the TNC.
Fig. 2 (abstract A35). See text for description.
A35
A powerful dual MAGL/FAAH inhibitor AKU-005 against migraine
pain of peripheral meningeal origin
A. Della Pietra1, G. Krivoshein2, K. Ivanov3, R. Giniatullina1, V. Leinonen4,
M. Lehtonen5, A. M. J. Maagdenberg2, J. Savinainen3, R. Giniatullin1
1University of Eastern Finland, A.I. Virtanen Institute, Kuopio, Finland;
2Leiden University Medical Centre, Human Genetics and Neurology,
Leiden, Netherlands; 3University of Eastern Finland, Biomedicine, Kuopio,
Finland; 4Kuopio University Hospital, Kuopio, Finland; 5University of
Eastern Finland, School of Pharmacy, Kuopio, Finland
Correspondence: A. Della Pietra
The Journal of Headache and Pain 2022, 23(Suppl 1):A35

Question. Migraine is a neurological multifactorial disease whose
worst symptom is pain. To deal with disturbing migraine pain, we
propose the engaging of endocannabinoid system (ECS) via inhib-
ition of enzymes monoacylglycerol lipase (MAGL) and fatty acid
amide hydrolase (FAAH), which are degrading 2-arachidonoylglicerol
(2-AG) and anandamide (AEA), respectively. To this end, we explored
the analgesic effect of enhanced endocannabinoids (endoCBs) in per-
ipheral meningeal tissues where pain signaling is of often originating
in migraine, leading later to central sensitization.
Methods. To develop the functional platform for such purpose, we
measured by activity-based protein profiling (ABPP) the activity of
the main endoCBs-hydrolases, MAGL and FAAH and by LC-MS/MS
the levels of 2-AG and AEA in rat meninges. We explored the anal-
gesic effect of enhanced endoCBs with electrophysiological record-
ings from rat peripheral meningeal afferents.
Results. We found that in the meninges, 2-AG is the main endoCB,
much exceeding the level of AEA. However, local depolarization in-
creased the AEA ~2 folds without affecting 2-AG levels. The dual
MAGL/FAAH inhibitor AKU-005 slightly increased basal nociceptive
activity of trigeminal nerves. Instead, it significantly decreased,
through CB1 receptors, meningeal nociceptive activity induced by
depolarizing action of KCl, indicating analgesic effect.
Conclusions. These results suggest that 2-AG and AEA can differently
contribute to counteract migraine pain by tonic or transient activity
dependent release from meninges. These findings support the thera-
peutic perspective for engagement of both endoCBs analgesic mole-
cules at early stages of attack. Thus, our novel dual ultrapotent
MAGL/FAAH inhibitor AKU-005 appeared to be a promising tool in
reducing migraine nociception originating in the meninges.
Fig. 1 (abstract A35). See text for description.
A36
Whole exome sequencing of hemiplegic migraine patients shows
an increased burden of missense variants in CACNA1H and CACN
A1I genes
O. Ibrahim1, A. Harder2,3, N. Maksemous1, L. Vijfhuizen2, H. Sutherland1, N.
Pelzer3, I. de Boer3, G. Terwindt3, R. Lea1, A. van den Maagdenberg2,3, L.
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1Queensland University of Technology, Genomics Research Centre,
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Sciences, Brisbane, Australia; 2Leiden University Medical Center,
Department of Human Genetics, Leiden, Netherlands; 3Leiden University
Medical Center, Neurology, Leiden, Netherlands
Correspondence: A. Harder
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Background: Hemiplegic migraine (HM) is a migraine subtype with
aura characterized by attacks associated with motor weakness. Given
that causal mutations in the voltage-gated calcium channel a1A sub-
unit gene CACNA1A have been found in a subset of HM patients, we
investigated whether there is an increased burden in HM of missense
variants in other CACNA1x genes.
Methods: Whole exome sequencing data of a clinically-referred Aus-
tralian cohort of unrelated HM patients (n = 187), along with public
data from Genome Aggregation Database (gnomAD v2.1.1) as con-
trols, was used for a comprehensive analysis of missense variants in
CACNA1x genes that included burden testing with the TRAPD pack-
age. Replication was performed in a Dutch clinical HM cohort (n =
32).
Results: Individual variant analysis of the Australian cohort revealed
variants in multiple CACNA1x genes. Using TRAPD, we found a signifi-
cant burden of missense variants in CACNA1H (p = 8.84 x 10-79) and
CACNA1I (p = 3.00 x 10-169) in the Australian cohort that replicated
in Dutch patients (CACNA1H, p = 0.012 and CACNA1I, p = 0.044), al-
though CACNA1I did not remain significant after correction for mul-
tiple testing. The burden effect was slightly higher for CACNA1I (OR =
1.43, 95% CI:1.28 - 1.58) than for CACNA1H (OR = 1.83, 95% CI:1.54 -
2.12).
Conclusion: Our data suggest that HM, in the absence of a single
causal mutation in CACNA1A, ATP1A2, or SCN1A, is a complex trait, in
which, at least to certain extent, increased burden of missense vari-
ants in CACNA1H and CACNA1I increases the risk of disease.
A37
Arterial responses to infusion of glucagon-like peptide-1 in
humans: A randomized trial study
R. Christensen1, H. Ghanizada1, M. Al-Mahdi Al-Karagholi1, F. Azzahra
Elbahi1, H. Coskun1, M. Ashina1,2
1Danish Headache Center, Neurology, Glostrup, Denmark; 2Danish
Headache Center, Copenhagen, Denmark
Correspondence: R. Christensen
The Journal of Headache and Pain 2022, 23(Suppl 1):A37

Objective: Glucagon-like-peptide-1 (GLP-1) is an incretin hormone
implicated in several metabolic and neurological disorders. GLP-1 in-
duces vasodilation and increases blood flow in the peripheral
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circulation. Whether GLP-1 alters cerebral hemodynamics in humans
is yet to be elucidated.
Methods: In a crossover, double-blind, placebo-controlled, and ran-
domized design, 21 healthy volunteers were assigned to receive
intravenous GLP-1 infusion (2.5 pmol/kg/min) or placebo over 20 min
on two different days separated by at least one week. We used a
noninvasive, well-validated transcranial doppler (TCD) and ultrasound
dermascan to reveal the effect of GLP-1 on intra- and extracerebral
arteries. The mean blood flow velocity in the middle cerebral artery
(VMCA), the diameter of the superficial temporal artery (STA) and ra-
dial artery (RA), and facial skin blood flow were measured. In
addition, we documented headache and its associated symptoms
during and after infusion.
Results: Twenty participants were included in the final analysis. We
found no difference in the VMCA (P = 0.227), diameter of the STA (P
= 0.096), the RA (P = 0.221), or facial blood flow (P = 0.814) after
GLP-1 compared to placebo. There were no differences in HR, SAT,
EtCO2, or RF (P > 0.05) on the GLP-1 day compared to the placebo
day. We found no differences in the incidence of headache after
GLP-1 (n = 10) compared to placebo (n = 7) (P = 0.250).
Conclusion: GLP-1 infusion did not affect cerebral hemodynamics or
induce headache in humans. Further preclinical studies with vali-
dated methods are required to determine if intra – and extracerebral
vasculature express GLP-1Rs in humans.
Fig. 1 (abstract A37). See text for description.

Fig. 1 (abstract A38). Substance use for Dutch General population
and migraine patients after standardization adjusting for age, sex
and education.
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Objective: Tobacco, alcohol, and illicit substance use result in substan-
tial morbidity and mortality. Moreover, there is controversy concern-
ing their ability to increase susceptibility to migraine attacks. The
current study sought to examine the prevalence of substance use in
a large migraine cohort. Prevalence was compared to the general
population.
Methods: Data on substance use were collected by survey in a large
migraine cohort1 and from the annual health survey for substances
in the general Dutch population (Statistics Netherlands 2016/2017).
Associations for substance consumption were standardized for sex,
age and educational level and analyzed using chi-square.
Results: From the Leiden Headache Center, a standardization a total
of 4993 patients with migraine were included. Differences were
found between migraine and the general population for illicit drug
use (OR 0.53, 95%CI 0.45-0.63, p<0.01), current smoking
(OR 0.52, 95%CI 0.47-0.57, p<0.01), life-time smoking (OR 0.52, 95%CI
0.48-0.55, p<0.01) and current alcohol consumption (OR 0.44, 95%CI
0.40 – 0.47, p<0.01). Prevalences for the use of illicit drugs, current
smoking, life-time smoking and current alcohol consumption are
shown in figure 1.
Conclusion: Individuals with migraine are less likely to smoke, drink
alcohol or use illicit drugs compared to the general population. Mi-
graine patients might avoid alcohol due to presumed trigger effects.2

Differences in smoking prevalence might be due to an increased
awareness of an elevated cardiovascular risk among migraine
patients.

References
1 Oosterhout et al Cephalalgia. 2011 Oct;31(13):1359-67
2 Onderwater et al Eur J Neurol. 2019;26:588-95
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Question: is it feasible to create standardized images representing
visual disturbances (VD) of migraine aura (MA)?
Objectives: To test the representativeness of a standardized MA icon-
ography (SMAI) constituted of 25 elementary visual disturbances
(EVDs) in a large population of patients suffering from visual MA.
Methods: We prepared descriptions (EVD-texts) and graphical repre-
sentations on a common background image (EVD-images) of 25
EVDs, that were used to create a web-based survey (WBS).
Patients>18years-old, suffering from visual MA and seen consecu-
tively at one of 4 European Headache Centres (Lugano, Switzerland;
Copenhagen, Denmark; Trondheim, Norway; Rome, Italy], were in-
vited to participate. They fulfilled the WBS (via computer or mobile
devices) where they were asked to choose which among EVDs they
had experienced during their MAs and/or to provide a text descrip-
tion of any other EVDs experienced but not included in the WBS. Pri-
mary endpoint was the proportion of EVDs experienced by
participants which were recognized in the set of 25 EVD-images. The
study was approved by competent Ethics committees.
Results: 257 patients with visual MA completed the study: 209 were
female (81.3), mean age was 36.7. Patients experienced overall 1741
different VD. Of those, 73% could be recognized as variable combina-
tions of the 25 EVDs in the SMAI. Description of EVSs experienced by
pts in their lives are reported in the table.



The Journal of Headache and Pain          (2022) 23:163 Page 16 of 143
Conclusion: The majority of VD experienced by patients during their
MA were recognized as composed of one or more EVDs in our SMAI.
When validated, this this tool will allow a precise VA phenotyping
with useful clinical and research applications.
Table 1 (abstract A39). Occurence of each Elementary Visual Symptom
(EVS) as experienced by patients in their lives and as recognized by
patients via images included in the Standardized Migraine Aura
Iconography (SMAI)
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Question: How frequent is visual aura without headache (VAWOH)
caused by an underlying cause?
Methods: Since 2014 subjects with VAWOH were registered in the
HagaTeachingHospital registry which now holds 156 consecutive pa-
tients seen at the outpatient headache clinic during the timespan of
eight years. Subjects underwent standard brain imaging (mainly MRI
and in some cases CT) and the first 100 received Transcranial Dop-
pler with emboli detection in medial cerebral artery (TCD-ED). All in-
vestigations were performed interictally.
Results: Mean age of 156 subjects in the VAWOH-registry was 59
(range 20-91 years), 107 (70%) were female. Brain imaging showed
related lesions in 8 (5%) of 150 subjects. Three were scored as causal:
one had an occipital dysembryoplastic neuroepithelial tumor with
monthly occuring side-locked aura symptoms for more than 10 years.
One subject had an occipital located metastasis of breast carcinoma.
One subject had an arterio-venous malformation (AVM) located in
the occipital cortex. In four subjects the diagnosis of acute migrain-
ous infarction was made, one of these was caused by de novo trom-
botic thrombocytopenic purpura. In one subject an older occipital
infarction was found. In these 5 ischemic subjects no active emboli
were found.
TCD-ED was performed in the first 100 VAWOH subjects. This was
technically not possible in 16/100 (16%) due to thick skullbone. Four
subjects (5%) showed one or more embolic signals suggesting micro-
emboli during the 30-minute bilateral ACM registration. Two of these
emboli positive subjects had recently underwent mitral valve oper-
ation or repair respectively. One patient recently underwent ablation
for atrial fibrillation with atrialseptal wall puncture.
Conclusions: In 7 (4.6%) of 150 evaluated subjects with VAWOH an
underlying cause (structural or embolic) was found.
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real-life study on resistant and refractory migraine (REFINE)
V. Caponnetto1, R. Ornello1, C. Rosignoli1, N. De Santis1, D. Bayar2, M.
Braschinsky3, M. Carnovali4, M. Gentile5, R. Gil-Gouveia6, G. Iaccarino7, A.
R. Leheste3, P. Martelletti8, C. Mazzanti8, A. Muñoz-Vendrell9, R. Oliveira10,
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Question. We evaluated if EHF criteria for resistant (RES) and refrac-
tory (REF) migraine identify patients with more severe migraine
burden.
Methods. We performed an observational, multi center, international
study to compare baseline characteristics, comorbidities, and PROMs
of non-resistant and non-refractory (NRNR) migraine, RES and REF in-
dividuals in the REFINE study.
Results. We included 175 individuals with NRNR migraine, 133
(39.7%) with RES and 27 (8.0%) with REF. Individuals with RES and
REF migraine as compared to those with NRNR reported higher
monthly migraine days (median=8, IQR=5-14 vs. median=13, IQR=10-
17 and median=15, IQR=10-20; p≤0.001), months of chronification
(median=24, IQR=12-72 vs. median=40, IQR=12-108 and median=60,
IQR=18-96; p=0.044), monthly days of symptomatic drugs assump-
tion (median=8, IQR=5-15 vs. median=12, IQR=9-20 and median=15,
IQR=10-20; p≤0.001), medication overuse (19.4% vs. 45.9% and
40.7%; p≤0.001). They also had more comorbidities such as depres-
sion (18.3% vs. 31.1% and 44.4%; p=0.002) and anxiety (13.7% vs.
21.1% and 37%; p=0.009). In these groups, PROMs also revealed a
higher presence of anxiety (p≤0.001) and depression (p≤0.001) symp-
toms and poorer sleep quality (p=0.006). Regarding specific percep-
tions about migraine, RES and REF individuals reported higher
impact of migraine on daily life (p≤0.001) and work, household work,
and social life (p≤0.001), along with a lower perception of the effect-
iveness of their ongoing treatment for migraine (p≤0.001), when
compared to NRNR subjects (Table 1).
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Conclusion. RES and REF migraine is associated with relevant mi-
graine burden considering migraine features, comorbidities and
scores at several scales; the severe burdensome condition of RES and
REF is confirmed by the median number of monthly migraine days
and PROMs.
Table 1 (abstract A41). Patient reported outcome measures (PROMs)
scores reported as median (IQR)

Fig. 1 (abstract A42). See text for description.

Fig. 2 (abstract A42). See text for description.
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QUESTION The prevalence of migraine decreases after the fifth dec-
ade of life. However, when persisting in old age, migraine may be
highly disabling, and some patients can still suffer from chronic mi-
graine (CM). This study aimed to investigate the outcome of OBT-A
as preventative therapy in elderly CM patients.
METHODS: This is a post-hoc analysis of real-life prospectively col-
lected data at 16 European headache centers on patients treated
with OBT-A for CM over the first three treatment cycles. Patients
aged ≥65 years were defined as OLD, and those <65-year-old, non-
OLD. The primary endpoint was the changes in monthly headache
days (MHDs) from baseline to each treatment cycle (i.e., Cy1-3) in
OLD compared with nonOLD participants. The secondary endpoints
were the frequency of responder rate (RR) ≥50%, conversion to epi-
sodic migraine (EM) and the changes in days with acute medication
use (DAMs) from baseline to Cy-3.
RESULTS In a cohort of 2831 CM patients, 235 were OLD (8.3%, range
65-91 yrs, 69.6 SD 4.7; 73.2% females) with a migraine history of 47.2
yrs (SD 13.5), of which 15.2 (SD 13.9) with a chronic frequency. After
Cy-3, 32.3% of OLD participants discontinued the treatment. We ob-
served a progressive decrease in MHDs from baseline (24.8 SD 6.2) to
Cy-1 (17.5 SD 9.1, p<.000001), from Cy-1 to Cy-2 (14.8 SD 9.2,
p<.0001), and from Cy-2 to Cy-3 (11.9 SD 7.9, p =.001) and in DAMs
from baseline (19.2 SD 9.8) to Cy-1 (11.9 SD 8.8, p<.00001), from Cy-1
to Cy-2 (10.9 SD 8.6, p=.012), and from Cy-2 to Cy-3 (9.6 SD 7.4, p
=.049). The percentage of OLD patients with RR ≥50% increased from
30.7% (Cy-1) to 34.5% (Cy-2), to 38.7% (Cy-3). The changes in MHDs
and the frequency of RR ≥50% or conversion to EM did not differ in
OLD compared with nonOLD patients along with the three cycles.
CONCLUSION In a population of elderly CM patients, Onabotulinum-
toxinA provided a significant benefit in the first three cycles of treat-
ment, as good as in non-old patients.
A43
Pre-attack and pre-episode symptoms in cluster headache: a
multicenter cross-sectional study of 327 Chinese patients
K. Li1, S. Sun1, Z. Xue2, S. Chen3, D. Hu4, X. Gao5, Y. Wang6, D. Wang7, J.
Chen8, L. Li9, J. Liu1,10, M. Zhang1, Z. Jia1, X. Han1, H. Liu1, M. He1, W.
Zhao1, Z. Gong1, S. Zhang1, X. Lin1, Y. Liu1, S. Wang1, S. Yu1, Z. Dong1
1the First Medical Center, Chinese PLA General Hospital, Beijing, China;
2Suzhou Blue Cross Brain Hospital, Neurology, Jiangsu, China; 3Changsha
Central Hospital affiliated to University of South China, Neurology,
Changsha, China; 4The Second Affiliated Hospital of Shandong First
Medical University, Neurology, Shandong, China; 5Affiliated Yantai
Yuhuangding Hospital of Qingdao University, Neurology, Yantai, China;
6Changchun Hospital of traditional Chinese medicine, Neurology,
Changchun, China; 7Hospital, Neurology, Shenyang, China; 8Hospital,
Neurology, Lishui, China; 9hospital, Neurology, Jincheng, China;
10hospital, Beijing, China
Correspondence: K. Li
The Journal of Headache and Pain 2022, 23(Suppl 1):A43



The Journal of Headache and Pain          (2022) 23:163 Page 18 of 143
Objective: There have been a few studies regarding the pre-attack
symptoms (PAS) and pre-episode symptoms (PES) of cluster head-
ache (CH), but none have been conducted in the Chinese population.
The purpose of this study was to identify the prevalence and features
of PAS and PES in Chinese patients, as well as to investigate their re-
lationships with pertinent factors.
Methods: The study included patients who visited a tertiary head-
ache center and nine other headache clinics between January 2019
and September 2021. A questionnaire was used to collect general
data and information about pre-attack and pre-episode symptoms.
Results: Among the 327 patients who met the CH criteria (Inter-
national Classification of Headache Disorders, 3rd edition), 269
(82.3%) patients experienced at least one PAS. The most common
PAS were head and facial discomfort (74.4%). Multivariable logistic
regression analysis depicted that the number of triggers (OR = 1.798,
p = 0.001), and smoking history (OR = 2.067, p = 0.026) were corre-
lated with increased odds of PAS. In total, 68 (20.8%) patients had
PES. The most common symptoms were head and facial discomfort
(23, 33.8%). Multivariable logistic regression analysis showed that the
number of triggers were associated with increased odds of PES (OR
= 1.372, p = 0.005).
Conclusions: PAS are quite common in CH patients, demonstrating
that CH attacks are not comprised of a pain phase alone; investiga-
tions of PAS and PES could help researchers better understand the
pathophysiology of CH.
Fig. 1 (abstract A43). See text for description.
Fig. 2 (abstract A43). See text for description.
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Background It is poorly described how often headache attributed
to stroke continues for more than 3 months, i.e. fulfills the cri-
teria for persistent headache attributed to ischemic stroke. Our
aims were: 1) to determine the incidence of these headaches; 2)
to describe characteristics and acute treatment; 3) to evaluate risk
factors.
Methods The study population consisted of 550 patients (mean age
63.1, 54% males) with first-ever ischemic stroke, among them 529 pa-
tients were followed up at least three months after stroke. Standard-
ized semi-structured interview forms were used to evaluate these
headaches during professional face-to-face interviews at stroke onset
and telephone interviews at 3 months.
Results At three months, 61 patients (30 women and 31 men, the
mean age 60.0) of 529 (11.5%) follow-up patients had a headache
after stroke: 34 had a new type of headache, 21 had a headache with
altered characteristics and 6 patients had a headache without any
changes. Therefore 55 (10.4%) patients had a persistent headache at-
tributed to ischemic stroke. Their clinical features included: less se-
verity of accompanying symptoms, slow decreasing frequency and
development of medication overuse headache in one-third of the pa-
tients. The following factors were associated with these headaches:
lack of sleep (29.1%, p=0.009; ОR 2.3; 95% CI 1.2-4.3), infarct in cere-
bellum (18.2%, p=0.003; OR 3.0; 95% CI 1.4-6.6), stroke of undeter-
mined etiology (50.9%, p=0.003; ОR 2.3; 95% CI 1.3-4.1), less than 8
points by NIHSS score (90.9%, p=0.007; OR 3.4; 95% CI 1.4-8.6) and
low prevalence of large-artery atherosclerosis (12.7%, p=0.006; OR
0.3; 95% CI 0.2-0.80).
Conclusion Persistent headache attributed to ischemic stroke is not
rare and frequently leads to medication overuse. The problem is
often neglected because of other serious consequences of stroke but
it actually has considerable impact on quality of life. It should be a
focus of interest in the follow-up of stroke patients.
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The prevalence of the disabling pain disorder migraine is rising. Here,
we test the hypothesis that ubiquitous environmental pollutants
evoke the release of migraine-inducing neuropeptide calcitonin



Fig. 1 (abstract P2). Functional responses in IPSC-derived VSMCs
and human isolated arteries
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gene-related peptide (CGRP), via the activation of transient receptor
potential (TRP) channels, thereby increasing pain.
To understand if environmental pollutants target migraine-associated
TRP channels ankyrin 1 (TRPA1) and vanilloid 1 (TRPV1), we used a
calcium imaging-based screen of pollutants known to be abundant
in industrialized regions. Based on this screen, patch clamping and in
silico docking, we selected a pesticide (pentachlorophenol; PCP) to
perform proof-of-concept experiments. We tested ex vivo release of
CGRP and ex vivo vasodilatory responses of isolated cerebral arteries
to PCP. Finally, we tested in vivo induction of cutaneous hypersensi-
tivity in wild type and Trpa1 deficient mice.
16 of 53 screened environmental pollutants activated TRPA1, while
none of the investigated compounds activated TRPV1. Focusing on
PCP, in silico molecular modelling suggested that PCP is stabilized in
a known lipid binding pocket of TRPA1. In vitro, ex vivo and in vivo
experiments showed that PCP induced calcium influx in neurons,
TRPA1-dependent CGRP release from the brainstem, dilation of cere-
bral arteries, and TRPA1-dependent increased pain response in mice.
These findings establish that abundant pollutants from the environ-
ment interact with the TRPA1-CGRP migraine pain pathway. There-
fore, exposure to ubiquitous pollutants might be a contributing
factor to the increased migraine prevalence.
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Objective Blood vessels from migraine patients are useful for study-
ing migraine pathophysiology and drug development, but are diffi-
cult to obtain. Here, we develop a 3D vessel-on-chip model
incorporating induced pluripotent stem cell (iPSC)-derived vascular
smooth muscle cells (VSMCs) and endothelial cells, allowing to study
patient-specific blood vessels. The vascular responses of the cultured
blood vessel model are compared to native human blood vessels to
validate the model.
Methods In iPSC-derived VSMCs, grown in 2D or in a 3D conform-
ation in a vessel-on-chip model, cAMP responses are measured using
the cADDis live cell cAMP assay after stimulation with CGRP and in
the presence of phosphodiesterase 3 (PDE3) inhibitors milrinone or
cilostazol or the CGRP receptor antagonists rimegepant or olcege-
pant. Responses to CGRP in the presence of these gepants in iPSC-
derived VSMCs were compared to responses in human coronary ar-
teries from heart valve donors (8 F and 7 M, age 48±3 years), as mea-
sured in a Mulvany myograph system. Intracellular calcium responses
in VSMCs were measured using the calcium dye Cal-520 after stimu-
lation with 10 nM endothelin-1 (ET-1).
Results PDE3 inhibitors milrinone and cilostazol significantly aug-
ment the cAMP response to CGRP in iPSC-derived VSMCs (p=0.034
and p=0.002, resp.), while rimegepant inhibits the cAMP response to
CGRP, similarly as observed in human isolated arteries. In the 3D cul-
tured blood vessels, olcegepant potently blocked the response to
CGRP, while ET-1 potently increased the intracellular calcium concen-
trations. Comparable results were obtained in human isolated arter-
ies (Labruijere et al. 2013).
Conclusion Functional measurements can be performed in human
IPSC-derived VSMCs, in both 2D and 3D conformation, with compar-
able results in cultured blood vessels and isolated human arteries.
These patient-specific vessel-on-chip models could be used in the fu-
ture to study migraine pathophysiology and improve drug
development.
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Objective
The gold standard treatment in migraine, the triptans, are usually not
prescribed to patients with cardiovascular risk factors. Further it has
been debated whether, the Gepants and anti-CGRP/CGRP receptor
antibodies (collectible named anti-CGRP treatments) poses an add-
itional risk in patients in relation to cardiovascular disease. There are
some studies aiming to address this experimentally, particular using
mice models. We therefore set out to investigate if the mouse is a
good model for cardiovascular effects of anti-migraine treatments.
Methods
∼2mm long isolated mouse coronary (40μm wire) and basilar seg-
ments (25 μm wire) were mounted on a Mulvany–Halpern myograph.
The smooth muscle cell contractile function was confirmed by chal-
lenging the segments two times with K+. We performed a concentra-
tion response curve to 5-HT with a maximal concentration of 10 μM.
Following an addition of U46619 (~ 0.1 μM), the segments where
challenged with CGRP (1 μM) followed by PACAP (0.1 μM).
Results
Mouse coronary arteries contracted to 5-HT (110 ± 13% of the K+),
and receptor characterization showed that the 5-HT2A receptor was
responsible for the contraction. To ensure visible dilation, we used
minimal precontraction for the coronary arteries (62 ± 4.9 % of K+)
and basilar arteries (19 ± 6.1 % of K+). The coronary arteries dilated
to CGRP (50 ± 7.8 %) but not to PACAP (-6 ± 2.7%). These results
contrast to the basilar artery, which did not significantly contract to
5-HT (5.4 ± 1.8%, p=0.06). More important, the basilar artery did not
dilate in response to CGRP (9±12%. P=0.46), whereas PACAP had a
significant dilatory response (49 ± 4.4%. P=0.002).
Conclusion
These data show that using the mouse as a model organism for side
effects of anti-CGRP treatments should be analyzed with care, as the
arteries do not have similar expression profile as human arteries. In
relation to migraine, it is interesting that cerebral arteries appear to
lack CGRP receptors in mice.
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P4
Calcitonin gene-related peptide receptor antagonist BIBN4096BS
regulates synaptic transmission in the vestibular nucleus and
improves vestibular function via PKC/ERK/CREB pathway in an
experimental chronic migraine rat model
R. Tian, Y. Zhang, Q. Pan, Y. Wang, Q. Wen, X. Fan, G. Qin, D. Zhang, L.
Chen, Y. Zhang, J. Zhou
The First Affiliated Hospital of Chongqing Medical University, Neurology,
Chongqing, China
Correspondence: Y. Zhang
The Journal of Headache and Pain 2022, 23(Suppl 1):P4

Questions: Vestibular symptoms are frequently reported in patients
with chronic migraine (CM). The neuropeptide calcitonin gene-
related peptide (CGRP) and CGRP1 receptor are essential to facilitate
central sensitization in CM. However, the role of CGRP/CGRP1 recep-
tor signaling in vestibular dysfunction after CM remains unclear.
Methods: A CM rat model was established by recurrent intermittent
administration of nitroglycerin. Migraine- and vestibular-related be-
haviors were assessed. BIBN4096BS and protein kinase C (PKC)
inhibitor-chelerythrine chloride were administered intracerebroventri-
cularly. The expressions of CGRP and CGRP1 receptor components in
the vestibular nucleus (VN) were evaluated. Synaptic associated pro-
teins and synaptic morphological characteristics were explored. The
expressions of down-stream molecules including PKC, phosphory-
lated extracellular signal regulated kinase (p-ERK), and phosphory-
lated cAMP response element-binding protein at serine 133 site (p-
CREB-S133) were detected.
Results: The expressions of CGRP and CGRP1 receptor components
were significantly upregulated in CM rats. CGRP1 receptor compo-
nents were expressed mainly in neurons. BIBN4096BS treatment and
PKC inhibition alleviated mechanical allodynia, thermal hyperalgesia
and vestibular dysfunction in CM rats. Additionally, BIBN4096BS treat-
ment and PKC inhibition markedly inhibited the overexpression of
synaptic associated proteins and restored the abnormal synaptic
structure in VN after CM. Furthermore, BIBN4096BS treatment dysreg-
ulated the expression levels of PKC, p-ERK and p-CREB-S133, and at-
tenuated neuronal activation in VN after CM.
Conclusions: The present study demonstrated that CGRP1 receptor
inhibition improved vestibular function after CM by reversing the ab-
errant synaptic transmission via downregulating PKC/ERK/CREB sig-
naling pathway. Therapeutic interventions by inhibiting CGRP/CGRP1
signaling may be a new target for the treatment of vestibular symp-
toms in CM.
Fig. 1 (abstract AP4). See text for description.
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An open-source electrophysiology system to explore visual evoked
potentials in migraine
H. Zhou Chen1, S. Cooke2, P. Holland1
1King's College London, Wolfson Centre for Age Related Disease,
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Question: Many studies have highlighted altered sensory processing
underlying headache and non-headache symptoms in migraine,
however a consensus is yet to be reached due to conflicting clinical
data. Further electrophysiological investigation is needed to shed a
light on pathophysiology and potential therapeutic targets, but exist-
ing tools are limited and expensive. We chose to study visual evoked
potentials in a murine model of migraine using an open-source elec-
trophysiology suite (Open-Ephys).
Methods: Visual evoked potentials (VEP) were obtained by LED flash
stimulation (100 trials @ 1Hz) in anaesthetised mice (n=8) and ac-
quired into Open-Ephys. Mice were injected with an acute dose of
the migraine trigger nitroglycerin (10mg/kg i.p.) and VEPs were mea-
sured at 30min and 1hr. Data analysis was performed using custom
MATLAB scripts to assess VEP amplitude, latency and spontaneous
activity.
Results: We were able to record visual evoked potentials from V1 in
response to flash stimuli using Open-Ephys. Preliminary data show
NTG resulted in an increased VEP amplitude and a decreased latency
of the P1 peak, associated with the extrastriate cortex. Additionally,
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spontaneous activity is shown to decrease after NTG injection, poten-
tially reflecting vasodilatory effects of the compound.
Conclusion: Open-source electrophysiology systems offer a low-cost
alternative to traditional systems and offer customiseable experimen-
tal tools tailored to research questions. Its open-source nature en-
ables researchers to share and access neurophysiology tools used in
other labs, which is particularly relevant to the headache field, as its
pathophysiology most likely involves the interaction of diverse neural
circuits which require equally complex tools to unravel. This study
demonstrates its feasibility in investigating migraine-relevant cortical
areas and further work will be conducted to explore multi-modal tha-
lamocortical circuits in migraine.

P6
Effects of caffeine on intracranial pressure and pain perception in
freely moving rats
I. M. E. Israelsen1, C. S. J. Westgate1, R. Højland Jensen1, S. Eftekhari1
1Danish Headache Center, Glostrup Research Institute, Rigshospitalet-
Glostrup, University of Copenhagen, Neurology, Glostrup, Denmark
Correspondence: S. Eftekhari
The Journal of Headache and Pain 2022, 23(Suppl 1):P6

Question: Caffeine, a nonselective adenosine receptor antagonist, is
the most commonly consumed psycho-stimulant in the world. Caf-
feine has been suggested to regulate cerebrospinal fluid (CSF) secre-
tion and is known both to alleviate and to trigger headache.
However, its effect on the regulation of intracranial pressure (ICP) is
not known. Therefore, we aimed to investigate the effects of caffeine
on ICP and pain perception.
Methods: Female Sprague Dawley rats (n=21) were implanted with a
novel telemetric device for continuous ICP recordings which allowed
for continuously recordings in freely moving rats. Single dose of caf-
feine (30 or 120 mg/kg i.p.) was given. In a second group (non-im-
planted), the acute effects of 30mg/kg caffeine on periorbital
threshold using Von Frey and spontaneous behavior were utilized
using an automated behavioral registration platform (LABORAS) in a
randomized cross-over study. Immunofluorescence was performed to
localize adenosine receptor (ARs) at choroid plexus (CP).
Results: Single dose of 30 mg/kg caffeine lowered ICP 5h after ad-
ministration (saline: 0.16±0.9 vs caffeine: -1.18±0.9ΔmmHg, p=0.0098)
and lasted up to 11h. Administration of 120 mg/kg caffeine showed
a faster onset of decrease in ICP already within 15min (p=0.0018)
and lasted up 12h. The periorbital pain thresholds were higher after
1h (saline: 224.6±15.1 vs caffeine: 289.5±8.7 g, p=0.005) and lasted
up to 5h. After 5h of administration, the hind paw threshold was
higher relative to vehicle (saline: 200.1±7.7 vs caffeine: 245.7±9.1g,
p=0.03). Caffeine treated rats had increased locomotor activity, speed
and rearing behavior. Expression of A1 was found at CP.
Conclusions: This study demonstrates that caffeine has a lowering ef-
fect on ICP as acute treatment and may act on the A1 receptor
expressed at CP. Interestingly caffeine caused increased response in
cephalic thresholds which was developed in an earlier stage of ICP
reduction.

P7
Capsaicin induced cell death in primary cultured neurons
J. H. Lee
National Health Insurance Service Ilsan Hospital, Neurology, Goyang-si,
South Korea
The Journal of Headache and Pain 2022, 23(Suppl 1):P7

Purpose
To determine the effect of capsaicin to central nervous system, we
prepared morphologic changes and biochemical assay were investi-
gated in mouse primary cultured CNS neuron.
Methods
The susceptability of capsaicin differs for different brain area. Cerebral
cortex and hippocampus were more sensitive, and striatum, thalamus
and midbrain area were less sensitive to capsaicinsusceptability. After
capsaicin treatment, cortical and hippocampal neurons were died in
dose-and time-dependent manner. By observation of nuclear
fragmentation of capsaicin treated neuron, it is thought that the type
of cell death is apoptosis rather than necrosis. The capsaicin receptor
immunoreactive cells were observed in the cortex and hippocampus.It
is consistent with area of damaged neuron. In case of capsaicin treated
neurons, NOS activity stain was positive, the product of nitrite and anti-
nitrotyrosineimmunoreactivity were increased, and agmatine, which is
a competitive nitric oxide synthases (NOSs) inhibitor significantly
protect cortical and hippocampal neurons from capsaicin-induced
apoptosis.
Results
These results indicated that capsaicin induced influx of cation ions.
These results showed that capsaicin induced influx of Ca2+, followed
by neuronal NOS is activated by Ca2+ and induced cell death. Also,
the activity of caspase 3 was increased after capsacin treatment in
the cortical and hippocampal neurons.
Conclusions
These results demonstrate that capsaicin induced the apoptosis
through acting with capsaicin receptors. Calcium influx due to capsa-
icin recptor activation may induce apoptosis, which is triggered the
formation of peroxynitrite by activating NOS activity or is mediated
by activating caspase 3 pathway.

P8
Src family kinases activity is required for transmitting purinergic
P2X7 receptor signaling in contributing to cortical spreading
depression propagation
M. Wang, L. Nie, D. Ma
Xi'an Jiaotong-Liverpool University, Biological Sciences, Suzhou, China
Correspondence: M. Wang
The Journal of Headache and Pain 2022, 23(Suppl 1):P8

Purinergic P2X7 receptor plays an important role in migraine patho-
physiology. Yet precise molecular mechanism underlying P2X7R sig-
naling in migraine remains unclear. This study aims to test the
hypothesis that P2X7 receptor transmits signaling to Src family ki-
nases (SFKs) during cortical spreading depression (CSD).
Methods: CSD was recorded using electrophysiology in rats or intrin-
sic optical imaging in mouse brain slices.
Results: The data showed that deactivation of SFKs by systemic injec-
tion of PP2 reduced cortical susceptibility to CSD in rats. Consistently, in
mouse brain slices, inhibition of SFKs activity by saracatinib and P2X7
receptor by A740003 similarly reduced cortical susceptibility to CSD.
When the interaction of P2X7 receptor and SFKs was disrupted by TAT-
P2X7, a marked reduction of cortical susceptibility to CSD were ob-
served in mouse brain slices. The reduced cortical susceptibility to CSD
by TAT-P2X7 was restored by NMDA, and disrupting the Fyn-NMDA
interaction using TAT-Fyn (39-57) but not disrupting Src-NMDA recep-
tor interaction using TAT-Src (40-49) reduced cortical susceptibility to
CSD. Furthermore, activation of P2X7 receptor by BzATP restored the
TAT-Fyn (39-57)-reduced cortical susceptibility to CSD.
Conclusion: This study reveals that SFKs activity transmits P2X7 re-
ceptor signaling to facilitate CSD propagation via glutamatergic path-
way, which is of particular relevance to migraine.

P9
Evaluation of a human prolonged-release buprenorphine
formulation in rats
K. M. L. Nordahl1, S. Kazantzi1, L. Edvinsson1,2, K. A. Haanes1
1Glostrup Research Institute, Rigshospitalet Glostrup, Department of
Clinical Experimental Research, Glostrup, Denmark; 2University Hospital
Lund, Department of Medicine, Lund, Sweden
Correspondence: K. A. Haanes
The Journal of Headache and Pain 2022, 23(Suppl 1):P9

Objective: The development of novel targets within brain research
often requires surgical procedures in rodents, and opioid analgesia is
frequently needed postoperatively. Buprenorphine is a partial agonist
of the μ-opioid receptors and has a strong analgesic effect when act-
ing on the central nervous system. A long-acting buprenorphine for-
mulation would be highly beneficial to avoid frequent dosing of
postoperative animals. However, buprenorphine depot formulations
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developed for animal use are not available in Europe. The purpose of
the present study was therefore to evaluate the effect on rats of a
long-acting subcutaneous (s.c) depot injection with buprenorphine
available for humans (Buvidal).
Methods: Spraque Dawley rats were used. The depot formulation
(Buvidal, 1.5mg/kg s.c, n=24) was evaluated and compared to a
short-acting buprenorphine formulation commonly used in labora-
tory rodents (Temgesic, 0.1 mg/kg s.c, n=18) and negative control
(s.c saline, n=24). The analgesic effect was assessed using the von
Frey pressure test on the plantar surface of the right hind paw, allow-
ing analgesic efficacy to be evaluated without exposing the animals
to any other pain. Post-dose results at 3h, 6h and 24h following in-
jection were compared to pre-dose levels.
Results: At 3h and 6h post-dose both buprenorphine formulations
showed a significant analgesic effect compared to baseline. At 6h
the effect was more pronounced in rats that had received the depot
injection. At 24h, only the depot formulation still showed a signifi-
cant effect. Saline did not alter the sensitivity to the pressure test at
any time-point.
Conclusion: A human prolonged-release buprenorphine formulation
(Buvidal) available in Europe has long-term analgesic effect in rats
(up to 24h), as evaluated using the von Frey pressure test. This for-
mulation should be considered as an alternative to multiple injec-
tions of short-acting buprenorphine formulations in rat studies where
opioid analgesia is desired.
P10
Pharmacological characterization of gepants in human and porcine
vasculature
R. van Drie, D. Boucherie, T. de Vries, A. H. J. Danser, A. Maassen van den
Brink
1Erasmus Medical Center, Internal Medicine, Rotterdam, Netherlands
Correspondence: R. van Drie
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Objectives
We aim to perform an in-depth pharmacological characterization of
the potency of several gepants in porcine vasculature, in comparison
with the potency in human blood vessels.
Methods
Distal coronary artery segments from 6 swine, obtained from the local
slaughterhouse, were isolated and mounted in Mulvany myographs for
isometric contraction measurements. Concentration response curves to
human α-CGRP (10-10 – 3*10-6 M) were constructed in the absence or
presence of increasing concentrations of olcegepant, rimegepant, zave-
gepant and telcagepant. The potency of the antagonists was deter-
mined by calculating pKb values. Results were compared to these
obtained earlier in human isolated distal coronary arteries.
Results
Our results on olcegepant confirm our earlier observations (Gupta,
et al. Eur J Pharmacol. 2006) of a lower potency in porcine coronary
artery compared to human coronary artery (pKb 7.59±0.27 vs 9.13±
0.17 respectively at 100 nM olcegepant). Preliminary results on rime-
gepant point to a similar difference in potency, as exemplified by the
pKb values (100 nM: 6.35±0.04 vs 8.71±0.16, 1 μM: 6.35±0.04 vs
8.43±0.25 respectively) (Mulder, et al. Ann Neurol. 2020). Similarly,
preliminary results on zavegepant again show a lower potency in
porcine coronary arteries compared to human coronary artery (un-
published data) (pKb 100nM: 7.00±0.54 vs 9.91±0.15 respectively).
For telcagepant an insufficient number of experiments was per-
formed at the time of submission of the abstract.
Conclusions
Our initial analyses suggest that the difference in potency between por-
cine and human vasculature is similar for different gepants. Knowledge
on this difference in potency between species, combined with molecu-
lar information about the structure of the CGRP receptor and the antag-
onists, provides information on the implications of the potency of
gepants for translational research in experimental animals.
P11
Spinal manipulation therapy in the therapeutic management of
headaches- a systematic review
M. Maia1, J. A. Rodrigues Simoes1, J. F. Moreira Craveiro2
1FCS-UBI, Covilhã, Portugal; 2Centro Hospitalar Povoa de Varzim e Vila do
Conde, Porto, Portugal
Correspondence: M. Maia
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Question/Problem statement: The recommended treatment for
headache is generally based on a combination of non-
pharmacological and pharmacological approaches, with greater em-
phasis on the latter. However it doesn"t always allow to achieve a
satisfactory symptomatic control. The high prevalence of headaches,
associated with the low efficacy of conventional treatments, has led
to an increase in the demand for alternative therapies, like spinal ma-
nipulation therapy (SMT).
Objective:To determine the effectiveness of SMT in the therapeutic
management of headache in adults.
Methods:A protocol defining the investigation strategy was pub-
lished on PROSPERO and a research was carried out in MEDLINE/
PubMed, Cochrane and Scopus databases for clinical trials published
in English and Portuguese, between 2011 and August of 2021. The
keywords used were: "spinal manipulation" OR chiropra* AND (head-
aches OR migraine). The research, selection and analysis of articles
was performed independently by three investigators. The main out-
comes analyzed were the effectiveness of SMT in therapeutic man-
agement of headache (on pain intensity, frequency and duration)
and its impact on patients" quality of life.
Results:Twelve clinical trials were included in the present review.
SMT was apparently able to reduce the frequency and intensity of
headache, both in patients with primary headaches and secondary
headaches. These results were noticed immediately after the applica-
tion and long term. On the contrary, there wasn"t enough informa-
tion allowing to conclude about the effect on headache"s duration
or on patients" quality of life.
Conclusion:SMT has the potential to become a complementary ther-
apy in the management of headaches, with particular significance in
reducing its frequency and intensity. However, the studies" consider-
able risk of bias compromises its quality and hinders its immediate
clinical applicability. We recommend developing new clinical trials
with more rigorous methodologies.
Fig. 1 (abstract P11). See text for description.
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Hypothalamic paraventricular stimulation inhibits trigeminal
nociceptive transmission via oxytocin receptors
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Question. Recent data suggest that exogenous oxytocin exerts anti-
nociception at the trigeminal level. Although this peptide is released
from the hypothalamic paraventricular nucleus (PVN), little is known
about the role of endogenous oxytocinergic neurotransmission
modulating trigeminal nociception. This study tested the effect of
PVN stimulation on the trigeminal nociceptive responses elicited by
activation of the trigeminal nerve.
Methods. In vivo electrophysiological recordings of trigeminal WDR
cells and immunohistological studies were performed in rats. The ani-
mals were anesthetized with sevoflurane, assisted with mechanical
ventilation, and mounted in a stereotaxic frame. A surgery to access
the medullary dorsal horn was performed, and a small craniotomy
was made to place a concentric stainless-steel stimulation electrode
(1 MW) in the PVN. Under this condition, extracellular unitary record-
ings of trigeminal WDR cells with input from the first branch of the
trigeminal nerve (V1) were made with quartz-Pt-W microelectrodes
(4-10 MW). In addition, retrograde neuronal tracing with fluoro-gold®
from the spinal trigeminal region to the PVN was assessed in search
of oxytocinergic fibers.
Results. PVN electrical stimulation (6 sec, 60 Hz, 1 msec pulse dur-
ation, 300 mA) inhibited the peripheral evoked trigeminal nocicep-
tive responses. This inhibition was reversed by a peptide OTR
antagonist given spinally (dOVT, d(CH2)5[Tyr(Me)2,Thr4,Tyr-NH2

9]OVT).
Furthermore, the retrograde labeling showed that direct oxytociner-
gic projections from trigeminal nucleus caudalis to PVN exist.
Conclusion. Coupled with previous reports showing that exogenous
oxytocin administration at the trigeminal level inhibited the periorbi-
tal nociceptive responses via OTR, our data strongly support the no-
tion that PVN via oxytocinergic transmission inhibits trigeminal
nociception, suggesting that enhancement of oxytocinergic transmis-
sion could be used as a potential therapy to treat headaches.

P13
Long-term effectiveness and safety of occipital nerve stimulation
in medically intractable chronic cluster headache: a prospective
follow-up study of the randomised controlled ICON trial.
R. Brandt1, L. Wilbrink2, W. Mulleners3, F. Huygen4, E. van Zwet5, M.
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Question: We have shown in the ICON study that occipital nerve
stimulation (ONS) is safe and effective in medically intractable
chronic cluster headache (MICCH). This prospective follow-up evalu-
ates the long-term effectiveness and safety.
Methods: Every six months, participants completed questionnaires on
the attack-frequency, adverse events, subjective improvement and will-
ingness to recommend this treatment to other patients. Missing values
for log-transformed attack-frequency were imputed for up to 5 years of
follow-up. Descriptive analyses are presented as (pooled) geometric or
arithmetic means and 95% confidence intervals.
Results: Of the n=119 eligible participants, n=88 (74%) provided in-
formed consent and were followed ≥2 years unless the device was
prematurely removed. There were n=73 (83%) active participants
after 2 years, n=60 (68%) after 3 years, n=32 (36%) after 5 years and
n=3 (3%) after 8.5 years. Mean follow-up was 4.2 ± 2.2 years for a
total of 370 person-years. Of the 49/88 (56%) ≥50% responders at
the end of the ICON study, 35/49 (71%) retained this response and
15/39 (38%) of the non-responders became a ≥50% responder for at
least half the follow-up period. The pooled geometric mean [95% CI]
weekly attack frequency remained considerably lower after one (4,2;
2,8 - 6,3), two (5,1; 3,5 - 7,6) and five years (4,1; 3,0 - 5,5) compared
to baseline (16,2; 14,4 - 18,3). Most participants (69/88; 78%) reported
a subjective improvement from baseline at the last follow-up and 70/
88 (81%) would recommend this treatment to other patients. Add-
itional surgery was required in 112/122 (92%) hardware related
events in 44/88 participants (50%), corresponding to a hardware-
related additional surgery rate of 0.35 person-year-1 [0.28 – 0.41]. No
predictive factors for effectiveness at 2 years after the ICON study,
i.e. 3 years after ONS implantation were observed.
Conclusions: ONS is a safe, well-tolerated and long-term effective
treatment for MICCH.
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Efficacy and safety of Galcanezumab as chronic cluster headache
preventive treatment in real world conditions.
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Question: Calcitonin gene-related peptide (CGRP) has shown to play
a pivotal role in cluster headache (CH) pathophysiology. A clinical
trial with Galcanezumab has been carried out in chronic cluster head-
ache (CCH) that did not achieve significant reduction of headache at-
tacks. However, its off-label use in patients with CCH refractory to
other therapies could be considered.We aim to asses the efficacy and
security of Galcanezumab as preventive treatment in a CCH popula-
tion in a real-life setting.
Methods: Observational prospective study. CCH patients who re-
ceived at least 1 administration of 240mg monthly subcutaneous
Galcanezumab. Data were obtained from clinical interviews, head-
ache diaries, dissability scales and PGIC score.
Results: 21 patients, 76.2% males, mean age of 47.8 years with 12.2
years of CH. 6.3±1.9 previous preventive therapies, incluiding onabo-
tulinumtoxinA in 90.5%. Furthermore, occipital neuroestimulation in
38.1%, occipital radiofrequency in 9.5% and GON section in 4.8%.
The average number of attacks per month was 76.6±61.1 with 8.9±
1.5 intensity (NRS) at baseline. After one month of treatment number
of attacks reduced to 34.7±25.3 with 8.1±17 intensity; 10(47.6%) pa-
tients achieved a reduction of at least 50% in monthly headache at-
tacks, of which 4(19%) achieved a 75% reduction. Triptans abusers
reduced from 61.9% to 33.3%. Of the 15 patients of whom we have
3 months follow-up, 7(46.6%) reduced their monthly attacks by 50%
and 4(26.6%) 75%, with an average of attacks/month of 35.9±28.1
and an intensity of 7.5±2.3. Triptans abusers were 26.6%. 47.6% con-
sidered the improvement as a real difference in their lives (PGIC≥5)
after 1 dose of Galcanezumab and 60% after 3 doses. 52% experi-
enced adverse events, mostly mild, most common constipation
(19%) leading to discontinuation in 1 patient.
Conclusions: Despite how refractory our CCH cohort is, Galcanezu-
mab was effective in nearly 50% patients. This supports individual
off-label treatment attempts.
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cluster headache
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Question: Little is known regarding the AF variability of CCH, ham-
pering power and sample size calculations, and consensus on the
most optimal duration of pre-trial baseline observation periods.
Methods: We used detailed data from the 12-week baseline period
of the randomized controlled occipital nerve stimulation ICON trial in
patients with medically intractable CCH. Participants were post hoc
divided into four mean daily AF groups: ≤2; >2-3; >3-4; >4. We ana-
lyzed the following four variables for the total and four AF groups: (i)
weekly vs. instantaneous recording of the AF; (ii) intra-individual AF
variability by using (a) the mean absolute deviation from the mean
and (b) the coefficient of variation; (iii) seasonal variability of the AF;
(iv) the smallest number of weeks to obtain a reliable estimate of the
baseline AF over the entire 12-week period.
Results: Weekly median (14.4 [8.2 – 24.0]) and instantaneous (14.2
[8.0 – 24.5]) AF recordings were similar (p=0.20; Bland-Altman plot).
The median weekly AF over all 12 weeks was 15.3 (range 4.2-140).
Absolute AF variation was lower in the lowest AF group in compari-
son to the other AF groups (p<0.001). Relative AF variability de-
creased with increasing AF (p=0.010). During spring AF was higher
compared to the other seasons (p=0.001). We tabulated the weekly
AF estimation accuracies compared to, and the associated deviations
from the 12-week gold standard for different lengths of the observa-
tion period.
Conclusion: Weekly retrospective recording of the AF is as good as
instantaneous recording and more convenient. Participants with ≥3
daily attacks show less AF variability than those with <3 daily attacks.
Mean AF is highest in spring. The data suggest that an optimal bal-
ance between feasibility and an accuracy of 90% with a deviation of
no more than 20% is achieved at an observation period of 7 weeks.
Fig. 1 (abstract P17). See text for description.
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QUESTION:
To evaluate the efficacy and safety of galcanezumab for refractory
chronic cluster headache (RCCH) patients in clinical practice. RCCH
patients usually fail to most of preventive treatments started on
them. There"s a need for new drugs to improve their bad quality of
life.
METHODS:
We prescribed galcanezumab 360 mg alternating with 240 mg per
month in RCCH patients willing to participate in this exploratory
study. All of them received at least a 6 month treatment period. They
had tested all kind of preventive treatments, including botulinumtox-
inA injections. No previous treatment was stopped, galcanezumab
was started as add-on therapy. We analyse mean cluster headache
attacks (CHA) per week reduction after treatment. Adverse events
were also collected. Informed consent was obtained.
RESULTS:
7 patients (6 men / 1 woman) 23-59 years (mean 44,43) were in-
cluded in the registry, all of them at least > 2 years of RCCH (mean
12,57 years (4-24). Most of them were smokers, just one with alcohol
consumption. 3 of them continued with botulinumtoxinA injections
each 3 months due to partial response. Mean CHA of 24,14 per week
before treatment. 9,29 CHA per week after treatment; this means a
reduction of 54,2 % in CHA per week (3,7 – 95 %). In most patients a
significant reduction in intensity was found. 3 of them were high re-
sponders (reduction more than 75 %) and 3 no responders (25 % or
less). No significant adverse events were found, the most usual: local
dermal reactions in sites of punction (erythema, swallowing, pruritus)
CONCLUSIONS:
High doses of galcanezumab can be an option for RCCH patients.
The treatment is safe and ameliorates at least half of patients in
which we prescribed it. In this very difficult to treat population any
benefit is welcome, so the use of galcanezumab should be tested in
RCCH patients.
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QUESTION- Which is the best preventive treatment strategy for Re-
fractory Chronic Cluster Headache (rCCH) based on current scientific
evidence?
METHODS- The review and meta-analysis were performed following
PRISMA guidelines. The protocol was registered in PROSPERO (ID
CRD42021290983). The search was performed on September 2021
on databases Pubmed, Embase and Cochrane. Studies of preventive
strategies for rCCH defined by the European Headache Federation
criteria were selected. For risk of bias assessment, the Cochrane
Handbook Risk Of Bias tool was used for randomized clinical trials
(RCT) and ROBINS-E was used for observational studies (OS).
RESULTS- 43 articles met the inclusion criteria. The largest number of
articles studied occipital nerve stimulation (ONS) accounting for 1
ECA and 11 OS for a total of 436 patients, followed by deep brain
stimulation (DBS): 1 RCT and 8 OS; 118 patients. All ONS studies re-
ported a significant reduction in attack frequency and the 50% re-
sponder rate ranged from 29.4% to 80.0%. Meta-analysis of ONS
studies revealed a pooled 50% responder rate of 57.3% (95%CI 0.48-
0.67, p<0.001). DBS studies reported a 50% responder rate of 50-
100%, with a pooled result of 71.6% (95%CI 0.45-0.978, p<0.001). Re-
ported adverse events (AE) were more serious in DBS studies. The
remaining 24 articles (anti-CGRP pathway drugs, ketamine-
magnesium infusions, serial occipital nerve blocks, clomiphene, ona-
botulinum toxin A, ketogenic diet, sphenopalatine ganglion radiofre-
quency or stimulation, vagus nerve stimulation, percutaneous
bioelectric current stimulation, upper cervical cord stimulation and
vidian neurectomy) present weaker results or have poorer quality of
evidence.
CONCLUSIONS- Considering the quality of the published studies,
their results and the profile of AE, ONS could be the first therapeutic
strategy for patients with rCCH based on the current evidence.
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Objectives: Attacks of cluster headache (CH) are usually side-locked
in most, but not all patients. In a few patients, the side may alternate
between or, rarely, within cluster episodes.
Methods: We observed 7 cases in whom the side of CH attacks
shifted immediately or shortly after unilateral injection of the greater
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occipital nerve (GON) with steroids. Side-shift was defined as a tem-
porary or persistent displacement of CH attacks to the contralateral
side of the regular headache attack previous to the GON-injection.
Results: In five patients with previously side-locked CH attacks and in
two patients with previously side-alternating CH attacks, a side-shift
occurred immediately (N=6) or shortly (N=1) after GON-injection.
Conclusion: Unilateral GON-injections might cause a side-shift of CH
attacks, illustrating the complex role of the GON in CH
pathophysiology.
Table 1 (abstract P18). Patient and side-shift characteristics

Fig. 1 (abstract P18). Proposed mechanism of side-shifts after
GON injection

Fig. 1 (abstract P19). Cluster headache screening tool

Table 1 (abstract P19). Average core by headache disorder
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Question: Cluster headache is a disorder often referred to as "suicide
headache" and is associated with significantly disabling attacks [New-
man et al 2015]. Although it is as prevalent as neurological condi-
tions such as multiple sclerosis [Wei et al.2018, Leray et al. 2016]
these patients often go over 5 years before diagnosis [Rosen et al.
2012]. This study aims to determine whether a screening tool can be
retrospectively validated to reliably identify patients with a high like-
lihood of having cluster headache to prioritize rapid consultation
with a headache specialist. Methods: A screening clinical question-
naire was developed utilizing criteria specific to cluster and to best
differentiate it from other headache disorders. The tool was then
retrospectively applied to all patients seen at a tertiary care specialty
headache clinic between January 2021 and December 2021. Eligibil-
ity criteria include adult patients (>18 years), any reason for referral,
any referring headache diagnosis and an initial consultation note in-
cluding all data required to complete the scoring tool. A total score
was calculated for each patient and the area under the receiver oper-
ating curve (ROC) used to identify the score with the highest sensitiv-
ity and specificity for a diagnosis of cluster headache. Results: A total
of 415 patients were ultimately included in the study, of which there
were 25 cluster headache patients. identified with an average screen-
ing score of 12.28. In comparison, the 255 migraine patients included
had an average score of 1.45 on the screening tool. A ROC analysis
indicated that a cutoff score of 8 had a 100% sensitivity and 85-87%
specificity for a diagnosis of cluster headache. Conclusions: Our
study was able to develop and retrospectively validate a cluster
headache screening tool that can reliably differentiate cluster head-
ache from other disorders. Figure 1. Cluster headache screening tool
Table 1. Average score by headache disorder Table 2. Coordinates of
the ROC.
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Background: In clinical practice, patients with cluster headache often
ask questions or mention information that they have seen or heard
on the Internet. Since YouTube (www.youtube.com) is the second
most visited Web site worldwide and offers a plethora of video con-
tent, we found it timely to ascertain the quality of information on
cluster headache that is freely available on YouTube.
Methods: We conducted an inquiry on YouTube on January 24, 2022,
with the search term "cluster headache". Eligible YouTube videos in-
cluded those with ≥10.000 views and content related to cluster head-
ache. We assessed the quality and reliability of the videos with the
Global Quality Scale and DISCERN, respectively.
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Results: The search strategy identified 644 videos of which 134 were
eligible for inclusion. The sources of the included videos were cate-
gorized as "Healthcare Professional/Institution" (n=45), "Personal Ex-
perience" (n=52), and "Other" (n=37). According to the Global Quality
Scale, 70 (52%) were low quality, 34 (25%)
were of moderate quality and 30 (22%) were of high quality. Accord-
ing to DISCERN, 104 (78%) were of low reliability, 28 (21%) were of
moderate reliability and 2 (1%) were of high reliability.
Conclusion: The quality and reliability of cluster headache-related in-
formation on YouTube has room for improvement, even the content
provided by healthcare providers. These findings should incentivize
stakeholders, e.g., governmental services, professional societies,
healthcare providers, to provide accessible and better information on
cluster headache.
Fig. 1 (abstract P20). See text for description.
Fig. 2 (abstract P20). See text for description.
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Introduction
GammaCore is a non-invasive vagus nerve stimulator (nVNS) which
modifies pain pathways and has been approved by NICE for
management of cluster headaches. For use in other headache disor-
ders, in the UK, an IGFR form needs to be completed.
Cluster headache (CH) is a trigeminal autonomic cephalalgia charac-
terised by severe, strictly unilateral headache attacks accompanied
by ipsilateral autonomic symptoms and restlessness associated with
suicide.
Objective
To assess the effectiveness of gammaCore in management of head-
ache disorders
Methods
Retrospective review of 100 patients who are currently using gamma-
Core was undertaken
Results
Out of 100 patients (F:M 62:38), with an average age of 48, 52 had
CH, 39 hemicrania continua (HCC), 3 SUNCT, 4 NDPH and 2 CM.
On Average 6 previous preventatives were tried including Verapamil,
Botox and CGRP MABs. Duration of treatment was 1.5 years on aver-
age, with one patient on treatment for over 6 years.
Headache diaries was available in 57 patients at start of treatment
and 36 at 3 months, 20 at 6 months and 16 at 1 year. At 3 months,
there was 6 days reduction in severe days and 7 day increase in clear
days for the entire group. Patients with CH continued to show 8 days
reduction in severe days at 1 year. Please see attached table.
Conclusion
In our experience, GammaCore is effective in management of a var-
iety of headache disorders, particularly CH.
The flaws in our study are limited headache diary data, due to a
number of factors including lack of compliance and storage of the in-
formation, and lack of data on tolerability.
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Question: Cluster headache (CH) causes excruciating unilateral tem-
poral or periorbital pain with ipsilateral autonomic symptoms. Classi-
fied as primary headache, it is characterized by daily headaches that
persist for weeks to months with direct impact on quality life.
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Treatment with galcanezumab (GZB) is an upcoming option for pre-
ventive treatment of CH. What is the impact of this new therapy in
preventing and reducing the frequency of CH? Methods: A total of
122 articles were identified in databases: Pubmed, Embase and
Cochrane), by two independent researchers. Three randomized con-
trolled trials were included in this systematic review using a PRISMA
protocol. The outcome of interest was change in weekly frequency of
CH attacks and mean reduction in attack frequency compared with
baseline. Results: A total of 449 patients were randomized into 2
groups, the intervention group received the standard dose of 300mg
of GZB versus the placebo control group. The studies primarily evalu-
ated the reduction of CH and the mean >= 50% reduction in attack
frequency compared with baseline. Goadsby et al. obtained a mean
percentage reduction in the weekly frequency of CH attacks in the
first 3 weeks of 52% in the intervention group and 27% in the pla-
cebo group. Kudrow et al. reported the observed reduction by ap-
proximately 43% in the intervention group over the same period.
Both studies showed compatible efficacy reducing attacks >= 50%
(71% (p=0.046) and 78.3%, respectively). However, Dodick et al.
showed no statistically significant effect of GZB in both outcomes:
the reduction in weekly attack frequency (p=0.334) and mean reduc-
tion in attacks 32.6% (p=0.170). Conclusions: The effects of GZB in re-
ducing the number of seizures, especially in the first few weeks of
treatment, are encouraging, although further studies are required to
establish the efficacy of GZB in long-term use for CH prevention and
treatment.
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a coincidence?
J. Gulišija, V. Košta
University Hospital Center Split, Neurology, Split, Croatia
Correspondence: J. Gulišija
The Journal of Headache and Pain 2022, 23(Suppl 1):P23

Introduction: Cluster headache (CH) and migraine are recurrent pain-
ful primary hedaches. They are typically presented with different clin-
ical appearance, but they show some common features, such as
unilateral pain, triggers, pathophysiological mechanisms and re-
sponse to therapy (triptans and monoclonal antibodies against the
calcitonine-related peptide receptors). In the general population, the
prevalence of CH and migraine is estimated to 0,1% and 12% re-
spectively. Their coexistence is not common, though ranging from 0-
65%1. Some data are showing that in 92% of migraine begins first
and persists in only 20% of patients after CH began2.
Case report: A 30-year-old woman presented with typical CH lasting
for 3 weeks. Headache was present every day, twice a day - one dur-
ing a day and once during at night. If untreated duration was 3 h.
Rizatriptan coud release her from pain, while ibuprofen and paraceta-
mol were not helpful. She already had a headache with similar char-
acteristics at the age of 17. Her migraine attacks with complex aura
started at the age of 13. Attacks were quite infrequent, till age of 28,
after she gave birth, and the attacks became much more frequent. In
her medical history there were no other diseases and she was not
taking any medication.
Conclusion: The aim of the present report was to draw attention to
coexistence of CH and migraine since it can go unrecognised in clin-
ical practice. Better education of health-care providers and spreading
awarness of possibile coexistence of more primary headaches could
provide better life quality for our patients. Only population-based
studies can confirm or disprove an association between migraine
and CH by determing whether they occur together more commonly
then expected by chance. Consent to publish had been obtained.

Reference list:
1. Ewans W. et al, Migraine and CH:Coexistence,Laterality and

Gender,2004,44;186-188.
2. Solomon S. et al., The time relationship of migrane and CH when

occuring in the same patient, Headache, 1986;26:500-502.
P24
Clinical neurophysiology of hemiplegic cluster headache - case
report
A. Pantovic, Z. Boskovic, A. Markovic, A. Jovanovski
Military Medical Academy, Neuroloy clinic, Belgrade, Serbia
Correspondence: A. Pantovic
The Journal of Headache and Pain 2022, 23(Suppl 1):P24

Introduction
Cluster headache (CH) is trigeminal autonomic headache presented
by the recurrence of unilateral short duration (15-180min) pain at-
tacks with coexisting same-side cranial autonomic symptoms. The
atypical form of cluster headache associated with transient hemi-
motor, sensory or even visual and aphasic symptoms analogically to
migraine is called hemiplegic cluster headache (HCH). This rare form
of trigeminal autonomic cephalalgia is not recognised by the Inter-
national Classification of Headache Disorders (ICHD). Since the first
published case series in 2002, only a few cases have been presented
so far.
Case presentation
We presented a case of a 50-year-old male that fulfilled the ICHD cri-
teria for episodic CH who experienced atypical attacks characterized
by concomitant acute onset of hemi-sensory and hemi-motor symp-
toms. Using extensive diagnostic panel we excluded the secondary
cause of the headache. Exploring the localisation of motor and sen-
sory pathways affectation we used the sensory and motor evoked
potentials method.
Conclusion
Neurophysiological parameters show that during the cluster period
there is a transient affectation of sensory and motor pathways in the
projections of the brain stem and medulla oblongata. This points to
potential differences in the mechanism of neural pathway involve-
ment among HCH and different types of primary headaches with
coexisting motor and sensory symptomatology. Consent to publish
had been obtained.
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Question: Although the pathophysiology of headache as an epileptic
aura is frequently attributed to the excessive neocortical cellular ex-
citability of the parieto-occipital cortex in patients with focal seizures,
several studies have documented headache may occur as an aura or
isolated epileptic symptom in patients with generalized seizures. Cur-
rently, there is limited information on the headache as an aura in pa-
tients with generalized seizures.
Methods: We performed a 14-year retrospective study of patients
with generalized seizures who received at least 6 months of treat-
ment in our epilepsy clinic. Information on the characteristics of aura
and seizure semiology were obtained through review of medical re-
cords. The proportion of patients who experienced an aura including
headache and the demographic and clinical characteristics of the pa-
tients with and without headache as an aura were further analyzed.
Results: We included 102 patients diagnosed with generalized sei-
zures and received treatment for at least 6 months. The patients
were 44 males and 58 females. The most frequent seizure types were
absence seizures in 8 patients, myoclonic seizures in 54 patients, and
generalized tonic clonic seizures in 40 patients. Aura was docu-
mented in 45 patients (45/102, 44.1%) and headache was the most
common aura in 26 patients (26/102, 25.5%). There was no differ-
ences in gender, seizure type, and presence or absence of aura other
than headache but patients with headache as an aura had a signifi-
cantly younger age of onset of seizures than patients without head-
ache (14.8±3.8 vs 24.7±16.2, p=0.003).
Conclusion: Our study shows that headache is the most frequent
aura in patients with generalized seizures. Patients with a younger
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age of onset of seizures are more likely to experience headache as
an aura, which may be due to differences in pathophysiology or cor-
tical neuronal network according to the age of onset of seizures in
patients with generalized seizures.
Fig. 1 (abstract P25). See text for description.
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Question: Is there any relationship between demographic factors,
clinical pattern of headache, treatment response, and headache out-
come with the headache phenotype of IIH?
Methods: Retrospective analysis of demographic and clinical charac-
teristics of patients with IIH presenting with headache between 01/
01/2008-31/12/2021, with the evaluation of headache outcomes in
the first 12 months following IIH treatment. Statistical analysis was
made using descriptive and non-parametric tests.
Results: Headache was present in 32 of 40 patients (80%) with IIH
(90% female; mean age 32 years; mean BMI 32,9Kg/m2; 88% with
papilledema; mean CSF opening pressure 37cmH20). Patients pre-
sented commonly with migraine (n=11, 34.4%) and tension-type
headache (n=7, 28.1%). A not-classifiable phenotype was present in
12 patients (37.5%). Associated symptoms included photophobia
(47%), worsening with Valsalva/recumbency (25%), nausea/vomiting
(19%), and phonophobia (9%). 72% of patients had daily pain, but
only 9% had a medication-overuse headache; 41% had previous
primary headache (mostly migraine). Regarding treatment and short-
term follow-up (12months), there was a failure to medical treatment
in 44% and a reduction of headaches (≥50%) in 63% of the patients.
Among headache phenotypes, there were no significant differences
regarding age, race, BMI, or clinical features (symptoms associated
with IIH, CSF opening pressure, clinical pattern of headache, time
until diagnosis). Also, there were no differences regarding response
to treatment or headache outcomes in 12 months follow-up.
Conclusions: Headache phenotype does not appear to be an essen-
tial factor in allowing clinical distinction, treatment response, or pre-
dicting the short-term headache outcome of this intriguing entity.
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Background: Spontaneous intracranial hypotension (SIH) is diagnosed
based on at least one of abnormal findings in brain MRI, spinal im-
aging, and lumbar puncture. However, the sensitivity of brain MRI,
spinal myelography, and lumbar puncture is low. We questioned if
patients with suspected SIH would respond to epidural blood patch
(EBP) although they do not have imaging abnormalities.
Methods: We prospectively registered patients with suspected SIH
admitted to Samsung Medical Center from 2017 January and 2021
July. For patients whose brain MRI and CT or MR myelography were
normal and received EBP for the first time in our hospital, we ana-
lyzed their treatment outcome at discharge and 3 months after EBP
which was defined as the remission of orthostatic headache and
50% response in maximal headache intensity.
Results: A total of 22 treatment-naïve patients with orthostatic head-
ache and negative brain and spinal imaging who received EBP were
identified and included in this study. Spinal imaging was performed
with CT myelography in 6 (27%) and MR myelography in 16 (73%).
Out of 9 (41%) patients who underwent lumbar puncture, none had
an opening pressure lower than normal range (median 13.8 cmH2O,
interquartile 9.8 – 16.6). After EBP (mean 1.4 times, range 1–3), ortho-
static headache was remitted in 77% and 95% of patients, and 50%
response was achieved in 77% and 91% of patients, respectively at
discharge and 3 months after treatment.
Conclusion: Our study shows that EBP yielded a high rate of treat-
ment response in imaging-negative patients with suspected SIH. We
suggest that the empirical EBP should be considered for the treat-
ment of new onset orthostatic headache although brain and spinal
imaging are negative. The necessity of lumbar puncture is question-
able in such patients considering the high response rate of EBP and
low detection rate of "low pressure".
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BACKGROUND: According to ICHD-3 Headache Attributed to Airplane
Travel is described as a severe headache, usually unilateral and periocu-
lar and without autonomic symptoms, occurring during and caused by
aeroplane travel. A recent study reveals some differences in the clinical
presentation and suggests a need for refining the criteria. AIM: To de-
scribe a case of headache attributed to airplane travel, accompanied by
autonomic symptoms and longer duration. CASE PRESENTATION: A 34y
woman with severe headache, which developed first on an aeroplane
travel during landing and repeats ever since during landing. Pain is of
shock-like nature, VAS=10, localized periocularly on the left,
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accompanied by nausea, vomiting, tearing of the right eye, followed by
subsequent tearing of the left one. A discharge of clear secretion from
the right nostrail is also present. Headache improves after landing but
does not subside. It might contunue 1-3 days with a milder intensity. It
is so unpleasant, the patient does not want to travel by plane. Apart
from that, a classical clinical characteristics of migraine with visual aura
(black dots in the vision field) is reported again on the left side with
photo-, phonophobia, and nausea, no other autonomic symptoms, rest-
lessness or aggitation. Patient had concurrent bronchial asthma. Neuro-
logical exam-normal. MRI showed small tempo-parietal lesions of a
vascular nature; without any sinus pathology. The case most likely re-
fers to both: 1) headache associated with airplane travel and 2) mi-
graine with visual aura. However, the presence of autonomic
symptoms is not alligned with the ICHD-3 definition for airplane head-
ache. Additionally, the headache does not remit after landing wich is
another discrepancy. The migraine with aura is co-existing. CONCLU-
SION: Based on the described clinical characteristics, it seems that
headache attributed to airplane travel might present also with accom-
panying autonomic symptoms like lacrimation and rhinorhea. Consent
to publish had been obtained.
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Question— Prevalence of migraine among patients with reversible
cerebral vasoconstriction syndrome (RCVS) considerably exceeds
prevalence in the general population. However, its impact on the
clinical and radiological presentation of RCVS remains unknown. We
aimed to compare clinical characteristics and complications in RCVS
patients with and without a history of migraine.
Methods— In a pooled cohort of 345 French patients with RCVS, we
compared patients with and without a history of migraine regarding
the clinical presentation, rates of neurological complications, and the
functional outcome at 3 months.
Results— Among 345 patients, 92 (27%) reported a history of mi-
graine. Migraine was independently associated with the absence of
thunderclap headache at onset (OR 1.8, 95% CI 1.0-3.3; p=0.049) and
with absence of recalled sexual triggers (OR 2.4, 95% CI 1.3-4.7; p=
0.008). History of migraine with aura was an independent risk factor for
aura during the course of RCVS (OR 6.4, 95% CI 2.0-20.4; p=0.002), while
history of migraine without aura was independently associated with
the occurrence of subarachnoid hemorrhage (SAH; OR 2.0, 95% CI 1.0-
3.7; p=0.037) and multiple cervical artery dissections (mCAD; OR 4.1,
95% CI 1.1-14.6; p=0.032). The functional outcome was equal in both
groups, with a modified Rankin scale score of 0-1 in ≥90% of patients.
Conclusions— Migraine seems to influence clinico-radiological fea-
tures of RCVS, predisposing for an atypical clinical presentation and
an elevated risk for SAH and mCAD. Larger multi-centric studies are
warranted to confirm these findings.
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1Tehran University of Medical Sciences, Headache Department, Tehran,
Iran; 2Tehran University of Medical Sciences, Multiple Sclerosis Research
Center, Tehran, Iran
Correspondence: F. Farham
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Cryptococcusis is an infection caused by the fungi Cryptococcus neo-
formans and gatii.1 Cryptococcal meningitis is generally occurred in
immunocompromised patients. It may be seen rarely in immunocom-
petent individuals with nonspecific and more subtle symptoms.2

case: A 47 Years old man with history of 6 months headache, diplo-
pia and blurred vision Presented to emergency department because
of the worsening of his symptoms. The Headache was severe, gener-
alized with nausea, the characteristics were dullness and postural
that the patient could not lay down. Examination was revealed a
papillary edema, and decreased visual acuity.
Magnetic resonance imaging of brain showed bilateral basal ganglia
signal change. Lumbar puncture was done, and the opening pressure
was 120 cmH2O. The analysis results were as follow: Appearance
semi-clear, white blood cell: 130 (80% lymphocyte), red blood cell:
580, and the CSF biochemistry results were: Glucose: 28 mg/dl and
total protein: 59 mg/dl. The study of CSF showed a positive Crypto-
coccus neoformans PCR. The patient admitted and treatment with
Amphotericin B was started. HIV Ab was negative and patient"s im-
mune system was intact. He just had close-contact with pigeon. After
30 days of treatment, Cryptococcus neoformans PCR was negative in
secound SCF study. Patient discharged with oral Fluconazole and the
headache was completely resolved but the ophtalmic symptoms had
partially improved.
Cryptococcusis Should be considered in the differential diagnosis of
immunocompetent patients, presenting with prolonged headache.2

Early diagnosis is important, because late treatment may lead to
some residual symptoms and sometimes death of patients. Consent
to publish had been obtained.
1. Cryptococcal meningitis: epidemiology, immunology, diagnosis
and therapy. P.R. Williamson, et al. Nat Rev Neural, 13(2017)
2. Cryptococcus meningitis presented with multiple cerebral infarcts
in an immunocompetent patient. Buket Erturk Sengel, et al.
IDCases,vol.24(2021)



Fig. 2 (abstract P30). See text for description.

Fig. 1 (abstract P33). See text for description.
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The features of the course of traumatic brain disease in persons
with combat traumatic brain injury
I. Chernenko
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This article is devoted to the problem of survival and prognosis of
treatment outcomes of patients with traumatic brain injury who have
sustained craniocerebral trauma according to changes in neurospeci-
ficity protein (S100β) levels during the acute period of trauma. An
analysis of the course and results of treatment of patients who had
sustained severe craniocerebral trauma was carried out. Patients
underwent routine biochemical examinations, neuroimaging studies
and protein (S100β) levels examination in the acute period of
trauma. On the basis of the data obtained, it was found that the level
of neurospecificity protein S100β in the blood serum takes a great
role in predicting the course and outcome of the disease. Objective:
to elucidate the relationship between changes in the level of neuro-
specific protein (S100β) in the acute period of injury, data from neu-
roimaging methods (CT and / or MRI) of the study, the course and
results of treatment and consequences of traumatic brain injury in
combat zone Environmental protection in the East of Ukraine on the
basis of the analysis of retrospective research (injury follow-up was 1
year, 3 years, 5 years). Materials and methods of research. 250 partici-
pants of hostilities and invalids, after the received craniocerebral
trauma in the zone of carrying out anti-terrorist operation, on the
basis of neurological department of Regional hospital of war veterans
were observed. Patients were divided into groups depending on the
severity of the injury (mild, moderate and severe), treatment in the
acute period, the course and outcome of the disease. Observations
have been conducted since 2015. by 2021, the follow-up was 1 year,
3 years, 5 years. Conclusions. Based on the data we conducted on
the basis of the Hospital retrospective analysis of medical documents
of the military who received severe trauma in the area of anti-
terrorist operation, we can say that the level of neuronspecific pro-
tein S100β in serum plays an important role in predicting the course
and outcome of the disease.

P33
Epicrania fugax secondary to multiple sclerosis
M. D. Calabria Gallego
Hospital Universitario de Salamanca, Neurology, Salamanca, Spain
The Journal of Headache and Pain 2022, 23(Suppl 1):P33

Background
Epicrania fugax (EF) is a primary headache of recent description. EF
essentially consists of brief paroxysms of pain describing a linear or
zigzag trajectory across the surface of one hemicranium, beginning
and terminating in the territories of different nerves (1).
Materials and methods
We present a case report that illustrates the possibility of presenting
a headache with the characteristics of EF, but which is presumably
produced secondary to demyelination plaques due to multiple
sclerosis.
Results
Patient with a history of multiple sclerosis receiving treatment with
glatiramer acetate, with periventricular, subcortical and infratentorial
white matter lesions (Figure 1), who reports that for 6 days he has
presented pain in the territory of the three branches of the right tri-
geminal nerve of short duration and electrical characteristic, which is
becoming more frequent and longer (4-5 seconds). There is no trig-
ger point. By expressly delimiting the area, he refers that it begins at
the level of the vertex, with a rapid path towards the chin. Normal
neurological examination.
With these data, a forward EF diagnosis is made. Anesthetic blockade
with bupivacaine was performed on both major suboccipital nerves
and Lamotrigine 75 mg/day was prescribed (with progressive dose
escalation over six weeks).
At the check-up after three months, the patient reports the complete
resolution of his symptoms
Conclusions
The correct characterization of a secondary headache can improve
our management. In the previous case, an anesthetic block is per-
formed and lamotrigine is prescribed. Despite the scant evidence col-
lected to date, this management would be correct for a primary EF,
and in the same way it has been useful for the patient. Consent to
publish had been obtained.

References
1. Square ML, Guerrero AL, Couple JA. Epicrania Fugax. Curr Pain Headache

Rep. 2016 Apr;20(4):21. doi: 10.1007/s11916-016-0557-9. PMID: 26893151.



Fig. 2 (abstract P34). Spine MRI show diffuse fluid collection in the
epi and subdural space, posterior to the C7-T7 cord. (arrows)
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A Case of Spontaneous Intracranial Hypotension in a Third-
trimester Pregnant Woman Resolved by Delivery
H. S. Lee, H. B. Yang
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Correspondence: H. S. Lee
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Spontaneous intracranial hypotension (SIH) is characterized by a low
cerebrospinal fluid (CSF) volume because of leakage, resulting in an
orthostatic headache.1 Little is known about SIH during pregnancy,
especially in a third-trimester is very rarely reported.2 We report a
SIH case in a third-trimester pregnant woman, which was resolved by
delivery. This is the first report to our knowledge.
A 30-year-old woman at 33+6 weeks" gestation presented to our
hospital with a headache. She had felt a tearing pain in the upper
back while mopping 4 days ago, then an orthostatic headache oc-
curred. Diffuse pachymeningeal thickening/enhancement and fluid
collection near the dura showed on brain and spine MRI. (Fig. 1 & 2)
We diagnosed her with SIH clinically. She had been treated with bed
rest, hydration, and analgesics, but did not improve. We inquired ob-
stetricians about fetal safety for the CT-guided epidural blood patch
(EBP), and they recommended a procedure after delivery because
the fetus was mature. She had a cesarean section.
The headache rapidly improved after the delivery. On the third day
after delivery, the patient could stand for more than an hour. She
was discharged on the fifth day after delivery without a headache.
Although the risk or physiologic factors for SIH during pregnancy are
unknown, the point that SIH was resolved through delivery in this
case suggests that SIH might be related to pregnancy itself. If the
symptom does not improve with known treatment, delivery might
be considered as the next option for treatment when the fetus ma-
tures allow delivery. Consent to publish had been obtained.
1. Mokri B. Spontaneous intracranial hypotension. Continuum.2015;21:1086-
108
2. Ferrante E, et al. Management of Spontaneous Intracranial Hypotension
During Pregnancy: A Case Series.Headache.2020;60:1777-87
Fig. 1 (abstract P34). Brain MRI show diffuse pachymeningeal
thickening and enhancement
P35
Post-traumatic headache responds well to suboccipital block
M. D. Calabria Gallego
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Background:
Post-traumatic headache, defined as the one that occurs after a trau-
matic brain injury, can adopt the characteristics of other primary
headaches (especially tension-type headache or migraine), and trad-
itionally its management has been that of these headaches. This clin-
ical management lacks solid scientific evidence and is rather based
on expert opinions (1).
Materials and methods:
Through the exposure of two cases reports, treatment by anesthetic
blocks is suggested as a useful therapeutic tool for these cases.
Results:
The first patient is a 73-year-old woman, who reported that after a mild
head injury, she had intermittent headache of varying intensity, oppres-
sive type, of greater intensity at times of greater psychological stress,
and of left parieto-occipital location. Normal examination and CT.
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Subcutaneous infiltration with bupivacaine is performed in both
major suboccipital and supraorbital nerves, and amitriptyline is pre-
scribed. The patient only consumed one container of amitriptyline by
mistake, presenting complete resolution of her symptoms since the
blockade was performed.
Secondly, we have a 70-year-old man who had a pulsating right
hemicranial headache for 30 years, at which time he suffered a
trauma in that area. The headache, in the last months had been ac-
centuated. Normal examination and CT.
Amitriptyline was prescribed, and after two months, the patient re-
ported only a slight improvement, proceeding to perform a bupiva-
caine blockade of both major suboccipital nerves, giving complete
resolution of the condition.
Conclusion:
Anesthetic blocks have been positioned as a therapeutic weapon
in some types of headaches (migraine, cluster headache, subocci-
pital neuralgia,...), as we believe that in post-traumatic headache
may be. Consent to publish had been obtained.

1. Ashina H, Eigenbrodt AK, Seifert T, et al. Post-traumatic head-
ache attributed to traumatic brain injury: classification, clinical
characteristics, and treatment. Lancet Neurol. 2021
Jun;20(6):460-469.
Fig. 1 (abstract P36). See text for description
P36
Headache in intracranial arachnoid cysts: implications for
management
J. Carbone
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Question:
With a prevalence of 1.4%, intracranial arachnoid cysts are a frequent
incidental finding on MRI and CT. Whilst most cysts are benign in the
long term, clinical practice and imaging frequency does not necessar-
ily reflect this. Is headache a useful symptom in stratification of this
pathology?
Method:
A literature review was conducted searching the Medline database
with MESH terms. This literature was condensed into an article, edi-
ted by a consultant Neurosurgeon. This was further condensed, pre-
sented to the Neurosurgery department at Princess Alexandra
Hospital for final feedback and editing.
Results:
Headache remains a non specific symptom in relation to cysts,
however case reports do exist of post traumatic bleed and spon-
taneous cyst growth. The minority of symptomatic patients or
those with cysts in sensitive areas may require referral to a
neurosurgeon for clinical follow up, imaging or intervention. This
review outlines a treatment algorithm to guide clinicians.
Conclusion:
Greater than 94% of patients are asymptomatic, practitioners can be
confident in reassuring patients of the benign nature of a potentially
worrying finding. Headaches should be thoroughly explored and
cysts in atypical locations or with atypical features may benefit from
surgical intervention.
Fig. 2 (abstract P36). See text for description



Fig. 1 (abstract P38). See text for description.

Fig. 2 (abstract P38). See text for description.
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Low adherence to the guideline for the acute treatment of
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Introduction: The real-world use of triptans in the treatment of mi-
graine is disappointing. Only 12% of the Danish migraine population
purchased a triptan between 2014 and 2019, and only 43% repurch-
ased a triptan after first prescription. The aim of the present study
was to assess whether physicians and patients adhere to the thera-
peutic guideline on acute migraine treatment.
Methods: We interviewed 299 triptan experienced participants with
migraine and 101 triptan naïve participants with migraine from the
Danish Migraine Population Cohort, using a semi-structured ques-
tionnaire. Descriptive statistical analyses were used to study the asso-
ciation with triptan use and the assessed factors.
Results: Among triptan naïve participants with migraine, 64% had
consulted their general practitioner about their migraine, of whom
only 23% received information about the possibility of triptan treat-
ment. Among triptan experienced participants, 77% had only tried
one type of triptan. Only 12% could recall they had been informed
by their general practitioner to try each triptan three times before
giving up. Twenty percent were informed to try three different trip-
tans in total, if the first did not work. In disagreement with the guide-
line, participants who reported a low pain reduction by a triptan had
only tried one type of triptan.
Conclusion: Our study shows a low adherence to therapeutic guide-
line for the attack treatment of migraine. There is a need for better
education of general practitioners regarding treatment of migraine.
Future campaigns should aim to inform both the public and the gen-
eral practitioner about antimigraine treatments.

P38
Characterization of adult patients with status migrainosus in a
tertiary hospital in Colombia, 2019-2021
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Rigshospitalet Glostrup, Faculty of Health and Medical Sciences,
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Correspondence: R. Lopez-Gonzalez
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Objective: To describe demographic and clinical characteristics, treat-
ment strategies, use of diagnostic tests, evolution in hospitalization
and readmissions of patients with status migrainosus (SM) who re-
quired inpatient management.
Methods: Retrospective and observational study analysing patients
who presented SM between 2019 and 2021 at a tertiary hospital in
Colombia.
Results: We identified 170 SM in 135 subjects. 91% were women
with a median age of 34 years. 79,9% had migraine without aura.
79,9% had episodic migraine. 22,9% were taken prophylactic medica-
tion. The median duration of headache before admission to emer-
gency department (ED) was 120 hours. 96,5% with level pain ≥7/10.
Pulsatile headache (86,5%), worsening of pain with physical activity
(87,1%), photophobia (94,7%) and nausea (90%) were the most
common symptoms. Pregnancy was present in 8,9%. It was more
probable that pregnant women received opioids for their treatment
(p=0,0002). 18,2% had prior medication overuse; subjects with medi-
cation overuse were less probable to improve with the first line of
treatment at ED (p=0.02). Only 34,1% of SM improved with treatment
at ED. 81% of SM who improved at ED required at least three medi-
cations. Improvement with treatment at ED was less probable if sub-
jects had received opioids before admission (p=0,002). All
participants treated by neurologists received a combination of drugs.
52% of them required at least 2 lines of treatment. The most used
medications by neurology were magnesium sulfate, ketorolac and
triptans. 68,2% received at least one diagnostic test and 94,8% of
them were normal. Median length of hospital stay was 1,96 days.
69,4% were discharged pain-free. 12,3% were readmitted to ED due
to headache within the next week.
Conclusion: SM is a disabling condition. SM requires to be treated
with drug combinations with synergic mechanisms of action, which
can lead to freedom of pain in most patients. Opioids should be
avoided in the treatment of SM.



Fig. 1 (abstract P41). Differences in functional connectivity (FC)
between the responder and the non-responder groups of BMS
patients at before and after clonazepam mouthwash (MW)
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Background. Migraine is the leading cause of disability worldwide,
affecting primarily working-age population. Poor availability of non-
pharma cological treatment options and shortage of specialists is a
major problem on a global scale. The goal of this pilot study was to
create a model that would allow for comparisons between conven-
tional and digitally mediated care while evaluating the cost-
effectiveness of digitally mediated care.
Question. Is it possible to conduct manual-based digitally mediated
non-pharmacological treatment in a way that is comparable to con-
ventional treatment?
Methods. The pilot study was approved by the Research Ethics Com-
mittee of the University of Tartu. Two groups of patients (n=10 for
conventional treatment and n=10 for digitally mediated treatment)
participated in an intense 8-week non-pharmacological interdisciplin-
ary treatment program. The patient received nurse counselling,
cognitive-behavioural therapy, and physical therapy as part of their
treatment. The number of headache days, headache's influence on
everyday life, changes in quality of life, anxiety and depression levels
were measured. The level of patient satisfaction with the intervention
and the amount of work time required by experts were examined.
Results. There was no change in the number of days with headaches.
In both groups, satisfaction with the intervention was extremely high.
Indicators of quality of life improved in both groups. Ten times less
time was spent on digitally mediated treatment by specialists.
Conclusions. The developed non-pharmacological intervention pro-
gram and manual-based intervention are appropriate for a wider
scale trial. Digitally mediated treatment is just as effective as conven-
tional treatment but permits 10 times as many individuals to be
treated without sacrificing quality. There is a need for larger-scale re-
search to demonstrate with greater precision the influence on pa-
tients' lives and the cost-effectiveness of the intervention strategy.

P40
PACAP signaling is not involved in GTN- and levcromakalim-
induced hypersensitivity in mouse models of migraine
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Question: Calcitonin gene-related peptide (CGRP) antagonizing drugs
represents the most important advance in migraine therapy for de-
cades. However, these new drugs are only effective in 50-60% of pa-
tients. Recent studies have shown that the pituitary adenylate cyclase-
activating peptide (PACAP38) pathway is independent from the CGRP
signaling pathway. Here, we investigate PACAP38 signaling pathways
in relation to glyceryl trinitrate (GTN), levcromakalim and sumatriptan.
Methods: In vivo mouse models of PACAP38-, GTN-, and
levcromakalim-induced migraine were applied using tactile sensitivity
to von Frey filaments as measuring readout. Signaling pathways in-
volved in the three models were dissected using PACAP-inhibiting
antibodies (mAbs) and sumatriptan.
Results: We showed that PACAP mAbs block PACAP38 induced hyper-
sensitivity, but not via signaling pathways involved in GTN and lev-
cromakalim. Also, sumatriptan has no effect on PACAP38-induced
hypersensitivity relevant to migraine. This is the first study testing
the effect of a PACAP-inhibiting drug on GTN- and levcromakalim-
induced hypersensitivity.
Conclusions: Based on the findings in our mouse model of migraine
using migraine-inducing compounds and anti-migraine drugs, we
suggest that PACAP acts via a distinct pathway. Using PACAP38 an-
tagonism may be a novel therapeutic target of interest in a subgroup
of migraine patients who do not respond to existing therapies.
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Objectives: Burning mouth syndrome (BMS) is an idiopathic and debili-
tating burning sensation of the oral mucosa. BMS treatment remains a
challenge due to its uncertain aetiopathophysiology, but reports have
implied that BMS is a central neuropathic pain disorder. We hypothe-
sised that BMS patients' functional connectivity (FC) was modulated by
pain intensity following clonazepam mouthwash (MW) and the differ-
ence between treatment responders and non-responders.
Methods: 26 BMS patients underwent two sessions. In session 1, they
received clinical and neuropsychological assessments. In session 2,
pain scores (NRS, 0-10) and resting-state functional MRI scans were
acquired before and after mouthwash. Seed-based FC analysis of the
right anterior insula (RAI) cortex was performed (pFWE corrected <
0.05), given reports of perturbed functioning in this region in chronic
pain. Treatment responders were defined as reporting 50% or greater
pain reduction from baseline following clonazepam administration.
Results: After clonazepam, BMS patients experienced a mean NRS re-
duction of 2.67 (SD ±2.23), and 15 patients responded to treatment.
We observed a decrease of post-MW FC across BMS patients, be-
tween the RAI and anterior cerebellum and inferior parietal lobe. At
baseline, responders showed lower FC than non-responder between
RAI, lateral occipital cortex and parietal lobe. After mouthwash re-
sponder showed greater FC network changes (ΔFC) than the non-
responder between RAI and frontal orbital cortex, frontal medial cor-
tex and paracingulate gyrus but a lesser ΔFC between RAI and pre-
frontal cortex (Figure 1).
Conclusion: This study provides a preliminary insight into the anti-
nociceptive mechanism of action of topical clonazepam on brain net-
works. We demonstrated FC changes between RAI and brain regions
involved in pain modulation, which may reflect BMS's ongoing pain
symptoms and a valuable marker of treatment response.



Fig. 1 (abstract P43). Correlation between PAG-thalamus functional
connectivity and RMSSD and pain scores (NRS) interaction
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Introduction: Temporomandibular disorders (TMD) is complex and as-
sociated with the burden of chronic pain pathologies. Migraine has
become one of those constantly found among TMD patients. An as-
sociation between TMD and migraine has been published. However,
no study has reported TMD prevalence according to migraine pain
distribution of the somatosensory of the trigeminal nerve (V1, V2,
V3). Aim: To investigate the prevalence of TMD with comorbid mi-
graine in Orofacial Pain Clinic, Dental Institute, King's College London
Hospital during 2016-2021. Method: The dataset was reviewed for
patients diagnosed with TMD during consultation at the OFP Clinic
at KCH between January 2016 and December 2021. Data were de-
scribed by simple statistics, including numbers and percentages. Re-
sult: Over five years, we collected data from 1,345 OFP patients.
Among 421 TMD patients, 28,26% (n=119) of them presented with
comorbid migraine. The majority (94%) had chronic TMD symptoms
(duration > 3 months). Myofascial pain was the most prevalent
(54.62%), followed by TMD pain due to arthrogenous origin (26.89%).
Among TMD patients with comorbid migraine, 60.50% were diag-
nosed with chronic migraine. Of the TMD patients with migraine,
66.39% suffered from migraine headache (V1 area only), 26.89% suf-
fered from migraine with facial involvement (V1 with V2 and/or V3
area), and 6.72% suffered from orofacial migraine (V2 and/or V3
area). The sole migraine patients were also included in our dataset.
Among 242 migraine patients, TMD was found in 57.24% of patients
with migraine headache (V1 area only), in 49.23% of patients with
migraine with facial involvement (V1 with V2 and/or V3 area), and in
20.51% of patients with orofacial migraine (V2 and/or V3 area). Con-
clusion: TMD and migraines might commonly occur, especially in in-
dividuals with muscle-related chronic TMD and chronic migraine.
Although TMD is mostly related to migraine pain in the V1 area, the
proportion of TMD with migraine patients reporting pain in the facial
region (V2 and/or V3) was not relatively small. Therefore, clinicians
should be aware of the presence of migraine headache and orofacial
migraine in TMD patients.
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Objectives: Burning mouth syndrome (BMS) is a chronic idiopathic
orofacial pain with poorly understood aetiopathogenesis, making
treatment challenging. Studies have highlighted central and auto-
nomic nervous system (ANS) dysregulations in BMS, yet studies in-
vestigating the interaction between ANS and brain are lacking. The
periaqueductal grey area (PAG) has a crucial role in mediating the re-
lationship between ANS and pain, and changes in PAG have been
described in other chronic pain conditions. We combined Heart Rate
Variability (HRV) as a measure reflective of ANS function, resting-state
functional MRI and voxel-based morphometric analysis of brain struc-
ture to explore the interaction between ANS and brain mechanisms
underpinning BMS pain experiences, focusing on the role of PAG.
Methods: 26 BMS patients were assessed in two sessions. In session
1, resting heart rate (HR) was measured for 5 minutes. In session 2,
structural and functional MRI scans were acquired. The root mean
square of successive differences (a measure of vagal-mediated HRV;
RMSSD) was extracted from HR inter-beat. Associations between
seed-based PAG functional connectivity (FC) and the interaction be-
tween RMSSD and pain scores were investigated (pFWE corrected <
0.05). Patients were divided into low and high RMSSD groups for fur-
ther analysis.
Results: The mean pain score (NRS 0-10) was 5.5 (SD ±1.42). Patients
with lower RMSSD had higher pain scores in session 1 (p=0.009).
RMSSD was positively associated with FC between the PAG and in-
sula and negatively associated with insula grey matter volume. The
association between RMSSD and pain was positively mediated by the
strength of FC between PAG and thalamus. (Figure 1).
Conclusion: BMS brain structure and function changes are associated
with parasympathetic tone and perceived pain intensity. These com-
plex relationships provide indications of linkages between the brain
and ANS, which may be insightful for developing future therapeutic
interventions.
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Objective: Assess the effects of two 8-week physiotherapy programs
on frequency, intensity, and impact of headaches attributed to tem-
poromandibular disorder (TMD). Methods: Twenty-four patients diag-
nosed with headache attributed to TMD were divided into two groups of
12 participants: a therapeutic exercise program (G1, mean age: 26.3±
5.6years) and an aerobic and therapeutic exercise program (G2, mean
age:26.0±4.6years). Headache frequency and intensity were evaluated using
a headache diary, intensity was reported using a numerical pain rating scale
(NRS), and headache impact was evaluated using a Headache Impact Test
(HIT-6). These parameters were evaluated twice at baseline (A01/A02), at
the end of the 8-week intervention period (A1), and 8–12 weeks after the
end of the intervention (A2). The study protocol was approved by the eth-
ical committee of the Egas Moniz University Institute on February 13, 2019
(reference number: 675). All individuals provided informed consent in ac-
cordance with the Helsinki Declaration and understood that they were free
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to withdraw from the study at any time. Results: None of G2 participants
reported having headaches, and in G1, only two participants reported
headache, at A1. Scores for headache intensity (0.3 [95%CI: -0,401, 1.068]),
(0.0 [95%CI: -0.734,0.734]), significantly decreased in G1/G2 at A1. Score of
HIT-6 (50.7 [95%CI:38.008,63.459]), (49.5 [95%CI:36.808,62.259]), significantly
decreased in G1 and G2 at A1. Effects obtained immediately after programs
completion were maintained until the final follow-up in both groups. Con-
clusion: The programs conducted by G1 (therapeutic exercises) and G2
(therapeutic and aerobic exercise) had significant results at A1 and A2. The
physiotherapy programs are important to reduce headache attributed to
TMD.
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Orofacial Pain refers to pain associated with the hard and soft tissues
of the head, face, and neck. These tissues, whether skin, blood ves-
sels, teeth, glands or muscles send impulses through the trigeminal
nerve to be interpreted as pain by the brain. A vast variety of disor-
ders fall under the umbrella of orofacial pain disorders. There is a bi-
directional association between orofacial pain and sleep.
Orofacial pain is a relatively common complaint in general medicine
and dental practice. Diagnosis and treatment of pain originating
from the head, face, oropharynx, ears, sinonasal area and neck is a
complex process compounded by the density of anatomical struc-
tures and the prominent psychologic significance attributed to this
region. Management of orofacial pain thus demands the service of
clinicians from various specializations such as dentistry, otolaryngol-
ogy, ophthalmology, neurology, neurosurgery, psychiatry and psych-
ology. The quest to better manage pain problems involving the head
and neck area has led to the establishment of Orofacial pain as a dis-
cipline in the field of dentistry.
Orofacial pain remains a prevalent and debilitating condition with
significant social and economic impacts. Clearly the task required is
integration of knowledge in this anatomically dense region, tradition-
ally divided between many medical disciplines. Management of oro-
facial pain requires a professional collaboration between dentists and
medical doctors Based on extensive clinical experience with patients
suffering from facial pain and headache, an Orofacial pain clinician is
well equipped to fulfill this task of giving adequate relief to an orofa-
cial pain patient and improving his/her quality of life.
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Question: Are pain intensity and psychological variables associated
in patients with symptomatic temporomandibular joint disorders?
Method: A cross-sectional study was carried out with convenience
sampling between February 1, 2022, and May 30, 2022, at the Univer-
sidad Europea de Canarias (Spain). Adults with TMJ pain with more
than 12 weeks of evolution and who would not be undergone
pharmacological or physiotherapeutic treatment were selected. An
assessment of pain intensity (VAS) as well as anxiety (STAI), catastro-
phizing (PCS), perceived stress scale (PSS), and sleep quality (PSQI)
was performed. Moreover, the statistical analysis was carried out
using the Jamovi 2.3.12 software, performing the descriptive analysis,
the Shapiro Wilks normality test (p<0.05), and the strength of correl-
ational association through the calculation of the Pearson Correlation
Coefficient (Pearson's r).
Results: We recruited 21 subjects (F:17; M:4) aged mean of 41.47
(SD=10.28) suffering from symtomatic TMJ dirsorder with a pain in-
tensity of 4.84 (SD=1.70), anxiety 26.11 (SD=5.22), catastrophism
17.05 (SD=13.05), perceived stress 25.58 (SD= 8.60) and sleep quality
8.26 (SD=4.17). After checking the normality of the data, a weak lin-
ear correlation was found between the pain intensity and anxiety
(Pearson's r = 0.141; r2=0.019; p=0.564), pain intensity and catastroph-
ism (Pearson's r= 0.180,r2=0.032;p=0.462) and pain intensity and per-
ceived stress (Pearson's r=0.358;r2=0.128;p=0.132). In contrast,
moderate and negative strength of association between pain inten-
sity and sleep quality was detected (Pearson's r= 0.403,r2=0.163;p=
0.087).
Conclusions: Psychological variables were not associated with pain
intensity among TMJ patients. However, sleep quality was the only
variable that maintains a moderate linear association with pain
intensity.
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The sites of the migraine headache are predominantly temporal,
supraorbital, frontal, parietal, and occipital. However, they may occur
in the orofacial region also. Referral of pain to maxillary teeth is not
uncommon. In view of the uncommon pain location, a high number
of these patients are misdiagnosed with dental or sinus-related con-
ditions, frequently resulting in inappropriate surgical and medical
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treatments. If the oro-facial area is the focus of the pain, the newly
developed International Classification of orofacial pain refers to "Oro-
facial Migraine" and "Trigeminal autonomic orofacial pain". Benoliel
et al introduced the term Neurovascular oro-facial pain (NVOP), previ-
ously also described as lower facial migraine.
Migraine can be localized in the face resembling facial or dental pain,
indicating the influence of the trigeminovascular system in the struc-
tures innervated by the maxillary and mandibular branches of the tri-
geminal nerve. The clinical features of NVOP contains a distinctive
combination of signs and symptoms common to both migraine and
trigeminal autonomic cephalalgias. In contrast to migraine, patients
are older at the time of onset and even more predominantly female.
Frequently, there is cold allodynia of several teeth. This finding needs
to be investigated properly, since it would be an important test and
might link this entity to migraine, in which mechanical allodynia is
seen during attacks.
NVOP is becoming increasingly recognized in medical and dental
clinics. It is important for clinicians evaluating patients with facial
pain to show their diligence and identify the associated symptoms of
migraine, so as to avoid unnecessary treatments and surgical proce-
dures and deliver appropriate medical therapy. The collaboration be-
tween neurologists and facial pain specialists is key to increasing
awareness and education on this rare but treatable manifestation of
an otherwise very frequent headache disorder.
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Patients with oropharyngeal, head and neck cancer often experience
pain and suffering that reduces quality of life, increases anxiety and
depression, affects well being and even compliance with treatment.
Also, oral manifestations of hematologic cancers and metastasis to
oral tissues may cause pain with similar effects. Orofacial pain can be
due to cancer itself, due to cancer therapy or due to noncancerous
etiology in cancer patients. Even cancer therapy is well known to fre-
quently induce painful oral complications.
Pathogenesis of oral cancer is not fully understood and various medi-
ators like endothelin-1, proteases and nerve growth factor have been
implicated. Effective management of orofacial pain in patients with
cancer requires comprehensive assessment of multifactorial etiolo-
gies and treatment directed at these causative factors.
Orofacial pain in cancer patients remains a prevalent and debilitating
condition with significant social and economic impacts. Clearly the
task required is integration of knowledge in this anatomically dense
region, traditionally divided between many medical disciplines. Man-
agement of orofacial pain requires a professional collaboration be-
tween dentists and medical doctors. Dentists, Orofacial pain
specialists in particular, play an important role in screening oropha-
ryngeal, head and neck cancer patients, helping in the diagnosis and
management by making appropriate referrals. Based on extensive
clinical experience with patients suffering from facial pain and head-
ache, an Orofacial pain clinician, being part of the multidisciplinary
team, is well equipped to fulfill the task of giving adequate relief to
orofacial pain in cancer patients and thereby improving quality of
life.
Orofacial pain in patients with cancer can be managed by using top-
ical therapy, non-opioid and strong opioid analgesics, adjuvant and
centrally acting analgesics as well as adjunctive or complementary
management strategies.
P49
Use of anti-CGRP monoclonal antibodies in pediatric migraine: first
evaluations of a phase 3, randomized, double-blind, placebo-
controlled study
F. Ursitti, L. Papetti, G. Sforza, M. A. N. Ferilli, G. Monte, R. Moavero, M.
Valeriani
Ospedale Pediatrico Bambino Gesù, Neurologia, Rome, Italy
Correspondence: F. Ursitti
The Journal of Headache and Pain 2022, 23(Suppl 1):P49

Objective: to date, prophylactic therapies for migraine include the
use of antiepileptic drugs, calcium antagonists or antidepressants. In
recent years, studies have been conducted on adults with the mono-
clonal antibody that binds the receptor of the peptide related to the
calcitonin gene (GCRP), which competes specifically with the binding
of CGRP to its receptor by inhibiting its function. CGRP modulates
the nociceptive signal and is associated with the pathophysiology of
migraine. Therapies currently available in children have limited effi-
cacy. There is therefore a need for additional drugs. Methods: 8 pa-
tients with chronic migraine and 1 patient with episodic migraine
were enrolled in the study according to the criteria of the Inter-
national Classification of Headaches (ICHD-III). Patients with chronic
migraine are in the following phases: 1 finished the study, 1 dropped
out, 2 in the double-blind phase, 3 in the open-label and dose-blind
phase, and 1 moved from the episodic migraine study to chronic. Re-
sults: among the 8 patients with chronic migraine, it can be stated
that 4 patients reported a reduction in the frequency and intensity of
monthly migraine attacks, 2 patients reported the ineffective therapy
and 2 patients, in whom the double-blind phase was not started, are
being evaluated. In three of the four patients with chronic migraine,
who had a good response to therapy, a reduction in the frequency
and intensity of monthly attacks was observed starting from the
double-blind phase. Conclusion: to date our preliminary data on the
efficacy of anti-CGRP antibodies in pediatric age, even if under evalu-
ation, confirm what has been found in double-blind studies on the
adult population, or the possibility of having a prophylactic drug spe-
cific and efficacy for migraine. However, more pediatric studies will
be needed to confirm these preliminary results.
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Objective: To assess the real-world effectiveness and healthcare re-
source utilization (HCRU) of fremanezumab in adults with episodic/
chronic migraine (EM/CM) treated by multiple physicians from the
UK.
Methods: This UK panel-based online physician chart review used
electronic case report forms. Patient inclusion criteria included a
physician diagnosis of CM/EM in Scotland and CM in England, Wales,
and Northern Ireland; first fremanezumab treatment initiation (index
date) at aged ≥18 years from June 2020–October 2021; ≥3 months
of continuous treatment after index date; monthly migraine days
(MMD) and monthly headache days (MHD) assessments 1 month be-
fore (pre-index) and 3 months (±15 days) after (post-index) initiation;
and ≥3 months of information about migraine treatments prior to
index date. Migraine-related HCRU was compared for 6 months pre-
and post-index. P
Results: Data were included from 42 neurologists and 183 patients
(mean age[SD], 40.5[11.3]; female, 129[70.5%]; CM diagnosis,
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174[95.1%]). 95(51.9%) patients initiated monthly fremanezumab
dosing, and 88(48.1%) initiated quarterly dosing. Reductions in MMD
were observed across dosing subgroups after 3 months of treatment
(percent reduction from baseline: overall, 51.9[25.7]; monthly,
52.9[28.3]; quarterly, 50.8[22.7]; all P<0.001). Reductions in MHD were
also observed (percent reduction from baseline: overall, 47.3[27.0];
monthly, 49.2[28.3]; quarterly, 45.0[25.5]; all P≤0.002). Reductions in
HCRU were observed from 6 months pre-index to 6 months post-
index: outpatient office visits (P=0.005); urgent care/ER visits (P=
0.001); inpatient admissions (P=0.028). Reductions, not statistically
significant, were observed in the number of telehealth consultations.
Conclusions: Fremanezumab reduced MMD and MHD after 3 months
and reduced migraine-related HCRU after 6 months in a real-world
UK population of patients with migraine from multiple physicians.
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QUESTION
To evaluate efficacy and safety of erenumab (E), Galcanezumab (G)
and fremanezumab (F) as preventive treatment in a difficult to treat
migraine population in our headache unit.
METHODS
Prospective and descriptive study of the use of E, G and F in our
headache unit since their approval. Measures of efficacy: migraine
days per month (MMD), triptans days per month (TDM) and overuse
of symptomatic medication. We use scales as Patient Related Out-
come (PROs): MIDAS, HIT-6, Pain Catastrophizing scale (PCS) and
migraine-specific quality of life questionnaire (MsQol). We evaluate
each patient at baseline and every 3 months. Follow up of adverse
events also every 3 months.
RESULTS
336 patients reached at least 3 months of treatment and 233 pa-
tients 6 months. 140 patients were treated with E, 139 with G and 57
with F. Mean age was 46,78 years, 81,55% were women and 88,09%
were diagnosed of chronic migraine. They had failed an average of
5,39 previous preventive treatments.
At baseline they had: 19,50 MMD; 13,78 TDM; 69% overuse of trip-
tans; MIDAS: 90,62, HIT-6: 68,75, PCS: 31,77, MsQol: 31,23.
MMD with E at baseline, 3 and 6 months was: 20,53; 13,48 y 10,73.
With G: 19,33; 11,34 y 9,83.
With F: 17,40; 9,47 y 8,41.
PROs changed in the same way with all the anti-CGRP mAbs. MIDAS
scale was reduced to 53,69 points at 3 months and to 40,66 at 6
months; HIT-6 reduced to 60,37 points at 3 months and 58,33 at 6
months and the overuse of triptans reduced to 31,54% at 3 months
and 29,18% at 6 months.
Regarding adverse events (AE), constipation is the most frequent AE,
reaching 19% of all patients. It trends to reduce its prevalence as
time goes by.
CONCLUSION
All anti-CGRP mAbs are effective in patients with difficult to treat migraine.
Constipation is the most frequent AE, greater than in clinical trials, not clinic-
ally significant and improving over time with treatment. The results of effi-
cacy and safety are similar among the 3 a-GCRP mAbs.
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Objective: To assess the real-world efficacy of CGRP monoclonal anti-
bodies (mAb) in an Australian setting.
Methodology: A retrospective cohort study was undertaken of all pa-
tients commenced on a CGRP monoclonal antibody at two Victorian
tertiary hospitals over the first 12-months of listing of the medication
on the Pharmaceutical Benefits Scheme (PBS).
Results: Over the study period, 163 patients were commenced on ei-
ther galcanezumab or fremanezumab. The study population had a
median age of 44 (IQR 16), was 71.3% female, had failed a median of
5 previous migraine preventers (IQR 4) and a baseline mean monthly
headache day (MHD) of 23.9 (SD 7.7). Amongst patients who were
CGRP mAb naïve, the 50% responder rate was 55.9%, with a mean
reduction of MHD of 10.4 (SD 9.7). A total of 25 patients were transi-
tioned to a CGRP mAb from onabotulinumtoxinA (onaB) for incom-
plete response, with a baseline median MHD of 18 (IQR 23). The 50%
responder rate was 40%, with a mean reduction of MHD of -3 (-7.8-
1.7) beyond the effect of onaB. A Kaplan-Meier test was run to deter-
mine if there were differences in the survival distribution between
galcanezumab and fremanezumab. The survival distributions for
these interventions were not statistically significantly different,
X2(2)=0.673, p=0.412.
Conclusion: CGRP monoclonal antibodies were effective treatments
of migraine in an Australian population of migraine who had failed
multiple preventative medications, including in patients who had
sub-optimal responses to onaB.
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Introduction: Treatment with monoclonal antibodies targeting the
calcitonin gene-related peptide (CGRP) signaling pathway is impeded
by regulatory restrictions. Affected individuals may seek out other
services including non-pharmacological therapies. Thus, we found it
timely to ascertain the use of non-pharmacological therapies in indi-
viduals with treatment-resistant migraine eligible for and naïve to
treatment with CGRP-signaling targeting monoclonal antibodies
(mAbs).
Methods: Single-center cross-sectional observational study of pa-
tients eligible for and naïve to treatment with mAbs targeting CGRP
or its receptor. We recorded demographical information, frequency
of headache and migraine days, previous use of preventive pharma-
cological medications for migraine, and use of non-pharmacological
therapies the past 3 months including frequency of interventions,
costs, and patient-reported assessment of efficacy on a 6-point scale.
Results: We included 122 patients between June 17, 2019, and Janu-
ary 6, 2020; 101 (83%) were women and the mean age was 45.2±
13.3 years. One-third (n=41 [34%]) had used non-pharmacological
therapy within the past 3 months. Among these participants, median
frequency of different interventions was 1 (IQR: 1-2), median number
of monthly visits was 2 (IQR: 1-4), mean and median monthly costs
were 1086±1471 and 600 (IQR: 0-1200) DKK (1 EUR = ~7.5 DKK), re-
spectively, and median patient-reported efficacy of interventions was
2 (IQR: 0-3).
Conclusions: Even in a high-income country with freely accessible head-
ache services and universal healthcare coverage, there was a non-
negligible direct cost in parallel with a low satisfaction for non-
pharmacological therapies amongst patients at a tertiary headache center.
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Objective: We aimed to critically review the role of CGRP-mAbs
(monoclonal antibodies against the calcitonin gene-related peptide
or receptor) namely erenumab, galcanezumab, fremanezumab and
eptinezumab for chronic migraine (CM) prevention.
Methods: We searched PUBMED for all CGRP-mAbs trials conducted
for CM prevention in adults. We analyzed the pivotal double-blind
(DB) placebo-controlled trials of at least 12 weeks duration for effi-
cacy and safety, post-hoc studies for subgroup analysis, patient-
reported outcomes (PRO) for meaningful differences, and long-term
trials for safety and effectiveness.
Results: We analyzed a total of 61 studies. The results are summa-
rized in table 1. In the DB trials, the difference in reduction of mi-
graine headaches days between CGRP-mAbs and placebo ranged
from 1.7 to 2.6 days. ≥50% responder rate varied from 27.6% to
61.4%. The best results for both these outcomes were obtained by
300mg quarterly (12 weekly) intravenous eptinezumab. The differ-
ence in reduction of acute medication days between CGRP-mAbs
and placebo ranged from 1.2 to 2.6 (the best result was obtained by
monthly subcutaneous140mg erenumab). Mild, self-limiting adverse
effects were reported. Post-hoc analyses showed that these drugs
were effective in patients with coexistent medication overuse and
prior failure to multiple preventives. PRO such as disability, function-
ality, and quality of life also showed significant and meaningful im-
provements. Long-term trials (1to 5years) showed consistent efficacy,
no significant immunogenicity and no new safety concerns. Refer-
ences: Figure 1 and 2.
Conclusion: Erenumab, galcanezumab, fremanezumab and eptinezu-
mab showed statistically superior and clinically meaningful efficacy
compared with placebo for the prevention of CM with good long-
term tolerability and safety profile.
Fig. 1 (abstract P54). See text for description.
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QUESTION: At 2018 European Medicines Agency authorized CGRP in-
hibitors as a treatment for episodic and chronic migraine. Erenumab
and Galcanezumab included in its clinical essays patients until 65
years old. Fremanezumab included patients until 70 years old, but
did not specify the percentage of older patients or their comorbidi-
ties. There are few data of this group who usually has other comor-
bidities and vascular risk factors. Our objective is to describe the
efficacy and security of CGRP inhibitors in clinical practice.
METHODS: We have retrospectively reviewed 32 patients with ages
between 55 and 77 years old treated with CGRP inhibitors. We in-
cluded patients who began CGRP inhibitors between 2019 and 2022.
We considered CGRP inhibitors were effective if patients achieved a
decrease of 50% of monthly migraine days or a decrease higher than
5 points in MIDAS or HIT-6 scales.
RESULTS: 3 patients were male and 25 female. 4 patients had
episodic migraine and 28 chronic migraine with an average
MIDAS of 106.5 and HIT-6 of 67.5. Patients had tried an average
of 6 preventive medications, including botulinum toxin 31 of
them. 15 patients had vascular risk factors, 6 had high blood
pressure, 11 hypercholesterolemia, 1 diabetes. Efficacy was of
40.6%, 12/24 patients responded to erenumab, 1/4 to galcanezu-
mab and 0/4 to fremanezumab. 11 patients who did not respond
to a first CGRP inhibitor switched to another and 7/11 responded.
Adverse effects appeared in 46.9% of the patients. The most
common was constipation in 9 patients, followed by articular
pain and local erythema in 2 patients. There were 3 significant
adverse effects: a paralytic ileus, hypertensive emergency and a
patient who reported worsening of her inflammatory arthritis.
CONCLUSIONS: In our series the efficacy of CGRP inhibitors in older
patients were similar to the efficacy reported in clinical essays. Most
adverse effects were minor, only 3 leaded to discontinuation of the
treatment.
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QUESTION
Safety and efficacy of galcanezumab at 12 months from a multicen-
tre registry
METHODS
Pharmacy Commission of 12 centers with Headache Unit or mono-
graphic headache neurologist, approved Galcanezumab use in 2020
as the first line MAB for high frequency (>7 attacs/month, refractory
to 3 oral preventive treatments) or chronic migraineurs also refrac-
tory to BOTOX.
Consecutive candidates were interviewed for demographics, monthly
headache days (MHDs) and previous BOTOX use.
Patients were grouped into Q1 to Q4 according to the quartile time
of inclusion in each center to assess a learning curve effect.
Satisfactory response was considered when reduction of more than
50% in MHDs was achieved (SR50) at 12 months.
RESULTS
One thousand and four patients received galcanezumab. Q1(n=257),
Q2(n=252), Q3(n= 248) and Q4(n=247). Mean age was 50 years old
(SD 12), female gender 83.1%, median MHDs was 20 [12-30].
According to the quartile distribution, the prevalence of chronic mi-
graine was 80.9%, 80.6%, 76.2%, 67.6%; duration of migraine chronifi-
cation 7, 9, 5 and 4 years; median HIT6 was 69 [64-72], 68 [66-72], 69
[66-74] and 70 [66-74]; Anxiety and mood disorders 39%, 34%, 48.1%
and 39%; and Fibromyalgia 11.3%, 10.5%, 16.6% and11.8%, respect-
ively. Concomitant Botox Use (MAB add-on) at baseline was 26.2%,
27.5%, 24.7 and 27.8%.
At 12 month, SR50 was 55.3%, 41.1%, 40.4% and 45.5% (p=0.01). Gal-
canezumab was withdrawn due to improvement in 22.9%, 25.5%,
23.2% and 19.6%.
SR50 in patients with treated mental disorder was 37.8% (vs 50.2%,
p=0.01) and with fibromyalgia 23.8% (vs 47.7%, p=0.001)
CONCLUSION
We do not detect any learning curve in Galcanezumab efficacy in mi-
graine therapy and our first treated patients seemed to have been
more accurately selected therapy and our first treated patients were
more accurately selected to treatment. Anxiety and mood disorders t
and fibromyalgia reduce Galcanezumab efficacy.
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Galcanezumab of 300 mg monthly is the FDA approved preventive
medication for cluster headache (CH). Compared to the 120 mg gal-
canezumab syringe for the treatment of migraines, the 100 mg syr-
inge for CH has globally not been as widely available. We evaluated
patients with CH who received at least 1 dose of 240 mg (2 pre-
filled syringe of 120 mg) of galcanezumab in the 3 university
hospitals from February 2020 to September 2021. In the patients
with episodic CH, the efficacy and safety data of galcanezumab
were analyzed regarding to the presence of the conventional pre-
ventive therapy at the timing of therapy of galcanezumab. The
data of other subtypes of CH were separately described. Results:
In 47 patients with episodic CH, galcanezumab was started me-
dian 18 days after the onset of current bout (range 1-62 days)
and 4 patients (10.8%) received second dose of galcanezumab.
The median time to the first occurrence of 100% reduction from
baseline in CH attacks per week after galcanezumab therapy was
17 days (25% to 75% quartile range: 5.0~ 29.5) in all patients
with episodic CH, 15.5 days (3.8~ 22.1) in 36 patients with galca-
nezumab therapy adding on conventional preventive therapy,
21.0 days (12.0~ 31.5) in 11 patients started galcanezumab as ini-
tial preventive therapy. Among 33 patients with headache diary,
the proportion of patients with 50% reduction at week 3 from
baseline 78.8% about the numbers of CH attacks per week and
79.3% about the days with acute medications per week. Patient
global impression of improvement was reported as feeling "very
much better" or "much better" in 80.9% of patients with episodic
CH and all 3 patients with chronic CH or the first episode of clus-
ter bout. One 240 mg dose of Galcanezumab with/without con-
ventional therapy for the prevention of CH is considered effective
and safe in clinical practices, as seen in the clinical trial of
galcanezumab.
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Background and objective: Recurrent painful ophthalmoplegic neur-
opathy (RPON), formerly known as ophthalmoplegic migraine, is a
rare type of cranial neuralgia characterized by attacks of unilateral
headache with ipsilateral ophthalmoplegia due to paresis of one or
more ocular cranial nerves. The exact pathophysiology behind RPON
is unclear and the clinical presentation often resembles that of mi-
graine disorders. The objective of this paper is to present the first re-
ported use of erenumab in a patient with RPON.
Methods: Case description.
Results: A 31-year-old woman with a 3-year history of recurrent
unilateral headache, ipsilateral ptosis, nausea, and photo- and
photophobia was referred to our clinic due to suspected dural
carotid-cavernous fistula observed on brain magnetic resonance
imaging. Neurological examination revealed left-sided ptosis and
mydriasis with a sluggish reaction to light. After excluding the
presence of a dural fistula on digital subtraction angiography,
the patient was diagnosed with RPON. Her symptoms subsided
after receiving pulse corticosteroid therapy. She was discharged
with rizatriptan for acute attacks and propranolol as prophylaxis.
Over the course of the following 5 years, the patient didn"t ex-
perience a significant decrease in either intensity or frequency
of her symptoms in spite of adjustments in prophylactic ther-
apy. After numerous therapeutic failures with different classes
of prophylactic drugs, including beta blockers, antidepressants
and antiepileptics, erenumab was introduced in the prophylactic
regimen (140 mg subcutaneously once every 28 days). While on
erenumab, the patient experienced a 75% reduction in monthly
headache days and this effect was sustained for 18 months.
Conclusion: The results of our case support the argument that RPON
should be reclassified as a migraine variant, which would enable the
use of specific prophylactic medication in patients suffering from this
disorder. Consent to publish had been obtained.
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Question: Calcitonin gene related peptide monoclonal antibodies
(CGRP mAbs) are a promising treatment for episodic and chronic mi-
graine. Though many real-world studies have shown benefit at an
average treatment time of 3 or 6 months, little is known about its
long term efficacy. The objective of this study is to examine the effi-
cacy of CGRP mAb after 1, 2, and 3 years. This longitudinal study will
provide insight on the long-term treatment use of CGRP mAb.
Methods: We extracted Electronic Medical Records (EMR) containing
migraine frequency data for Cleveland Clinic patients (n =2025) with
6 consecutive months of positive treatment to a CGRP mAb between
June 2018 and December 2021. This cohort's (87.5% female, 47.0 ±
13.5 years old, 1586 with chronic migraine) monthly migraine days
(MMD) were examined at 1 (n = 822), 2 (n = 407), or 3 (n = 101)
years of CGRP mAb treatment. The responses were differentiated into
Non-responders (MMD reduction of 25% or less), Responders (MMD
reduction between 26-74%) and Super-responders (MMD reduction
of 75% or greater).
Results: After 1 year of treatment, 55.5% were Super-responders,
38.4% Responders, and 6.2% became Non-responders. Following 2
years of CGRP mAb use, 53.6% continued a Super-response, 37.6%
responded, and 9.1% stopped responding positively. After 3 years,
59.5% maintained a Super-responder status, 29.7% were Responders,
and 10.8% had a negative response.
Conclusions: We have seen great benefits in the short-term treat-
ment of this recent agent, and our results show that CGRP mAbs do
maintain efficacy after extended periods of treatment, with only a
minority losing benefit over time. This longitudinal study provides
some clarity for the preserved long term benefit of the use of CGRP
MAB for the treatment of migraine.
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QUESTION
Hormones play a preponderant role in triggering migraine attacks, with
women having higher prevalence and severity of migraine due to their
influence along the reproductive cycle1. The preictal, ictal and postictal
phases tend to include cognitive executive difficulties along with the
rest of the attack symptoms2. Fluctuations in neural sensitivity observed
in migraine could underlie such difficulties3. On the other hand, func-
tional and structural changes in brain structures related to cognitive
processes along the menstrual cycle have also been documented4.
We aim to use functional Magnetic Resonance Imaging (fMRI) to
evaluate working memory at different stages of the migraine cycle
and compare to a non-migraine population while controlling for their
menstrual phases.
METHODS
A clinical sample of 15 women suffering from episodic migraine with
menstrual-related attacks were recruited. They underwent fMRI
sessions with a verbal N-back task in different phases of the migraine
cycle, namely, preictal, ictal, postictal and interictal phase. 15 non-
migraine controls matched for gender and age were assessed during
premenstrual and post ovulation phase. A neuropsychological battery
and questionnaires quantifying clinical symptoms and attack descrip-
tion at the time of the exam were also applied.
RESULTS
We report results for 70 sessions of acquisition in whole brain group
analysis using a cluster threshold of z > 2.3. We observed left orbital
prefrontal areas with significantly higher activation during preictal (z
=3.44), ictal (z=3.49) and interictal (z=3.3) phases compared to postic-
tal phase.
CONCLUSIONS
The brain activation observed in prefrontal regions during the mi-
graine attack phases could be related to cognitive inhibition while
performing a working memory task.
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Question: Monoclonal antibodies targeting the CGRP pathway (mAbs)
proved effective and safe as migraine preventive treatment. Due to
their molecular weight, mAbs act outside of the blood brain barrier,
namely in the peripheral component of the trigeminovascular sys-
tem. Nonetheless, a reduced sensitization of the first order neuron in
the trigeminal ganglion may induce secondary effects at central
level. Here we aim to study the changes induced by mAbs in cortical
brain connectivity recorded by means of high-density electroenceph-
alography (HD-EEG).
Methods: We plan to perform 5 resting state HD-EEG recordings, at
baseline (before mAbs treatment), and then every 3 months for one
year. Here we present data regarding 16 migraine patients (age
44.7±10.6, 14 females, 11 with CM) who completed the first three
months of mAbs treatment (T3). We aim to study the connectivity
changes in the nodes of the default mode network (DMN): the right
and left angular gyrus (RANG and LANG), the medial pre-frontal cor-
tex (MPC) and the posterior cingulate cortex (PCC).
Results: At T3, mAbs treatment induced an inter-nodal connectivity
reduction between MPC-PCC (p=0.025), MPC-LANG (p=0.020), MPC-
RANG (p=0.043), and PCC-LANG (p=0.005). By contrast, the connect-
ivity was enhanced between PCC-RANG (p=0.005) and LANG-RANG
(p=0.003). At T3, 7 patients qualified as "Responder" to mAbs (reduc-
tion in monthly migraine days of at least 50% when compared to
baseline). Responders were characterized by a baseline enhanced
connectivity between MPC-PCC (p=0.042) and MPC-RANG (p=0.032),
and by a reduced connectivity between LANG-RANG (p=.016).
Conclusions: We described brain connectivity modifications in the
DMN of migraine patients after three months of mAbs treatment. We
hypothesize that a reduced sensitization of the peripheral compo-
nent of the trigeminovascular system may account for the observed
findings. In addition, Responder patients showed a specific baseline
brain connectivity pattern.
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Objective: To evaluate the frequency, distribution, and clinical associ-
ations of the dilated appearance of cerebral cortical veins, termed
cortical veins sign on T2*-weighted gradient recalled-echo (T2*-GRE)
in the acute setting of migraine with aura attack in adult patients.
Methods: We conducted a retrospective analysis of 60 consecutive
patients admitted for acute neurological symptoms with a final diag-
nosis of migraine with aura (42%) or probable migraine with aura
(58%) who underwent emergency brain magnetic resonance imaging
and 60 non-migrainous control adults. The cortical veins sign was de-
fined as a marked hypointensity and/or an apparent increased diam-
eter of at least one cortical vein. We examined the prevalence, the
spatial distribution, and the associations of cortical veins sign with
clinical characteristics of migraine with aura.
Results: We detected the cortical veins sign in 25 patients (42%) with
migraine with aura, compared to none in the control group (p <
0.0001). The spatial distribution of cortical veins sign was charac-
terised by the predominantly bilateral and posterior location. Pres-
ence of cortical veins sign was associated with increased severity of
aura (p =0.05), and shorter delay to MRI (p =0.02).
Conclusion: In the setting of acute neurological symptoms, the pres-
ence of cortical veins sign is frequent in patients with migraine with
aura and can be detected with good reliability. This imaging marker
may help clinicians identify underlying migraine with aura.
Table 1 (abstract P61). Clinical characteristics of the entire migraine
aura (MA) group and acording to the presence of the cortical veins sign
(CVS). Statistically significant results in bold
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Objective: The diagnosis of migraines and tension-type headaches is
based on phenotypic characteristics. We currently do not know any
marker in the nervous system along which we could separate the
two diseases. The emotional processing of migraineurs has been
proved to be altered in comparison with that of people without
headaches. We wondered whether alterations would also be present
when comparing migraineurs to subjects with tension-type
headaches.
Methods: 45 episodic migraine (41 females) and 34 episodic tension-
type headache subjects (24 females) performed an implicit face emo-
tion processing fMRI task. After preprocessing raw images, individual
contrast maps were created and used in a full factorial design to de-
tect between-group differences in association with the average
monthly headache frequency. The initial significance threshold was
p<0.001 but only results surviving family-wise error correction
(pFWE<0.05) were considered statistically significant. Both prepro-
cessing procedure and statistical analysis of fMRI scans were per-
formed in SPM12.
Results: At the sight of sad faces, migraine subjects showed less acti-
vation in the left supplementary motor area compared to tension-
type headache subjects in association with the average monthly
headache frequency (pFWE<0.05, voxel threshold=0).
Conclusion: Although both headache disorders are associated with
negative mood, neural responses yielded to a negative emotion were
different in migraine and tension-type headache subjects having
similar headache frequency. Since the affected cortical region plays a
role in emotional processing and cognitive control, we can speculate
that the difference in its reaction might contribute to the differences
in processing the affective component of pain.

Funding: 2017-1.2.1-NKP-2017-00002; KTIA_NAP_13-2- 2015-0001; 2020-
4.1.1.-TKP2020; TKP2021-EGA-25; 2019-2.1.7-ERA-NET-2020-00005, and
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Question: Migraine is a cyclic and complex disorder, characterized by
attacks of headache, sensory and cognitive disturbances1. Thalamo-
cortical connectivity in migraine has been found to be transiently ab-
normal2. Our aim was to assess if the dynamical properties of the
migraine brain are affected during the interictal phase.
Methods: Resting-state functional MRI data was collected from 14
menstrual migraine patients without aura (interictal phase) and 12
healthy controls (menstrual post-ovulation phase). fMRI data process-
ing included3: motion and distortion correction, temporal highpass
filter, regression of motion and physiological confounds, spatial
smoothing, and parcellation with the Desikan atlas. Dynamic func-
tional connectivity (dFC) between regions was computed using
phase coherence, and recurrent dFC states were identified by k-
means clustering (k ranging between 3 and 15) of the leading eigen-
vectors of dFC in each time point4. Permutation tests were per-
formed to evaluate statistically significant differences between
patients and controls in the probability of occurrence and the mean
lifetime of the dFC states.
Results: Similar dFC states were found consistently across different
numbers of clusters, k, which resembled the canonical resting-state
networks as expected. Compared to healthy controls, migraine pa-
tients show a significantly lower mean lifetime in one dFC state,
when grouping in 4, 5 and 6 clusters. No differences were found for
the probability of occurrence.
Conclusions: Migraine may be linked to a disruption of brain net-
works dynamics. This emphasizes the need to adopt time-resolved
methods, in addition to static, to study functional connectivity, to
better understand the mechanisms of migraine. Our next step will be
to assess the dynamics of the migraine brain throughout the mi-
graine cycle.
1.Goadsby et al., Physiological reviews, 2017
2.Tu et al., Neurology, 2019
3.Jenkinson et al., NeuroImage, 2012
4.Cabral et al., Scientific reports, 2017
Fig. 1 (abstract P65). See text for description.
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Question
Vestibular migraine (VM) is one of the most prevalent causes of epi-
sodic vertigo. Neuroimaging offers the possibility to investigate and
localize the responsive brain areas in patients with VM. Voxel-based
morphometry (VBM) has been generally considered as a reliable
technique to analyze structural alterations, especially the gray matter
volume (GMV) across neurological diseases. Despite all imaging data
accumulated on GMV across the past decades, an overview of the
imaging evidence of GMV differences in VM is still missing.
Methods
The coordinate based meta-analysis (CBMA) is a novel method to
identify consistent and reliable brain alterations among individual
neuroimaging studies. This study was performed under the latest al-
gorithm of CBMA, seed-based d mapping with a permutation of sub-
ject images (SDM-PSI).
Results
5 studies were included after systemic review (103 patients and 107
healthy controls). Main CBMA showed significantly decreased GMV in
the left rolandic operculum (SDM-Z value=-3.68, p=0.004, Voxels=
629) with a peak MNI coordinate (-44, -12, 16) located in Brodmann
area (BA) 48 and the two largest voxels belonging to the insula and
rolandic operculum were consistently reported in VM patients com-
pared to healthy controls. When removing a study with most pa-
tients (14/20) had predominantly left-sided headaches in sensitivity
analysis, decreased GMV in the right Heschel gyrus (SDM-Z value=-
3.83, p=0.003, Voxels=504) with a peak MNI coordinate (48, -12, 8)
located in BA 48 was detected, which is symmetrical to the results re-
ported in the main CBMA.
Conclusions
Our CBMA demonstrated the involvement of the posterior insula–
operculum region in VM. The lateralization of the headache attack
may determine the lateralization of the GMV alteration. Further longi-
tudinal neuroimaging studies are necessary to draw more precise
conclusions and the headache side may need to be taken into ac-
count when designing migraine-related neuroimaging studies.
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Background: Despite the high prevalence of cerebrovascular stroke,
headache attributed to ischemic strokes is often undertreated and
overlooked. The aim is to detect the relation of a post-stroke head-
ache to cerebrovascular pathology and changes in hemodynamics
through a high-resolution duplex ultrasound examination. Methods:
This is a case-control study that was conducted on 239 patients who
presented with an acute ischemic stroke. Patients were subdivided
into two groups; Group I included patients with headache attributed
to ischemic stroke (cases) and Group II included headache-free stroke
patients (controls). History included headache characteristics and risk
factors. Clinical and radiological examination were preformed to de-
tect the type of stroke. Ultrasound duplex examination of the extra-
cranial and intracranial cerebrovascular system was carried for both
groups. Results: Group I included 112 patients (mean age 57.66 ±
6.59 years), Group II included 127 patients (mean age 57.73±7.89
years). Post-stroke headache was more frequent in patients with pos-
terior circulation infarction (58%). Post-stroke headache was reported
within 7 days post-stroke in (61.6%) of patients. Pre-stroke headache
was an independent predictor for post-stroke headache occurrence
(OR=28.187, 95%CI; 6.612-120.158, P<0.001). Collateral opening and
various degrees of intracranial vascular stenosis were strong predic-
tors of headache occurrence (OR=25.071, 95% CI; 6.498-96.722, P<
0.001). Conclusion: Post-stroke-headache is a common phenomenon
especially in patients with pre-stroke headache, history of old stroke,
posterior circulation infarction, and large artery disease. This head-
ache was of moderate-intensity with clinical characteristics of
tension-type. The intracranial cerebrovascular pathological changes
including opening of the collateral channels and variable degrees of
stenosis of cerebrovascular systems were implicated in the produc-
tion of that headache. Keywords: Post-stroke headache; cerebrovas-
cular; hemodynamics; duplex ultrasound.
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[Objectives] To investigate the differences in pathophysiology be-
tween cluster headache (CH) and episodic migraine (EM), we
studied static and dynamic resting-state functional connectivity
(RSFC) between patients with CH and EM. [Methods] Nineteen pa-
tients with CH and 19 sex- and age-matched episodic migraineurs
were selected for the study. All patients fulfilled the International
Headache Society criteria 3 CH or EM. High-resolution structural
magnetic resonance imaging (MRI) and resting-state functional
MRI (RS-fMRI) were performed in both groups. [Results] Region of
interest (ROI)-to-ROI analyses in static RS-fMRI revealed that pa-
tients with CH showed 13 higher connectivity pairs mainly be-
tween the right parahippocampal gyrus and other brain lesions
and 2 lower connectivity pairs than patients with EM (Fig. 1).
ROI-to-ROI analyses in dynamic RS-fMRI showed that t patients
with CH showed 8 higher connectivity pairs than patients with
EM (Fig. 2). All 8 pairs in dynamic RS-fMRI were different from 15
pairs in static RS-fMRI. [Conclusions] Our study showed some dif-
ferences in RSFC between CH patients and episodic migraineurs.
Our data also revealed that patients with CH had some higher
connectivity than those with EM.
Fig. 2 (abstract P66). See text for description.
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Question: Do patients with episodic menstrual migraine exhibit
white-matter microstructural changes?
Methods: 14 women with episodic menstrual migraine (35±8yrs)
were assessed during interictal phase together with 11 healthy
women (29±10yrs) during a matching phase of their menstrual cycle
(post-ovulation). 2D-EPI multi-shell DWI data were acquired on a 3T
Siemens Vida (64-ch coil) and preprocessed using DESIGNER [1]. Dif-
fusion tensor / kurtosis imaging (DTI/DKI) parameter maps were esti-
mated and skeletonised [2] and histogram-metrics were computed
for each subject: median, peak height, width, and value.
Results: Voxelwise statistical analysis [3] revealed multiple white-
matter regions with lower MD and AD in patients, with no differ-
ences in FA and RD. Interestingly, migraineurs showed increased
MK, AK and RK. Moreover, significant groups differences (Mann-
Whitney test with Bonferroni correction) were found in
histogram-metrics MD peak value, AD median and peak height
and AK median. Median AK was positively associated (Spearman
correlation) with disease duration but not with attack frequency
and pain intensity.
Conclusion: Our findings extended previous reports of white-
matter microstructural changes in migraineurs across multiple
brain regions [4, 5]. DKI histogram-metrics showed potential as
disease biomarkers.
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Fig. 1 (abstract P67). Results from voxelwise analysis of mean
diffusivity (MD), axial diffusivity (AD), mean kurtosis (MK), axial
kurtosis (AK) and radial kurtosis (RK) maps between controls and
patients (p-value in blue-green); red represents mean FA skeleton of
all subjects
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Chicago Headache Center & Research Institute, Chicago, United States
Correspondence: B. Torphy
The Journal of Headache and Pain 2022, 23(Suppl 1):P68

Objective:
During the past two and 1/2 years there has been a marked increase
in the use of telemedicine in the treatment of migraine. The purpose
of this study was to assess whether there was greater utilization of
neuroimaging when initial patient visits for migraine and other head-
ache conditions were conducted via synchronous video telemedicine
compared to when such initial visits were conducted in-person.
Methods:
We performed a retrospective chart review of all initial patient visits
from September 1, 2021 to August 31, 2022 at a tertiary headache
center in the United States (U.S.). We compared the percentage of
visits conducted via telemedicine which resulted in an order for neu-
roimaging to the percentage of visits conducted in-person which re-
sulted in an order for neuroimaging.
Results:
A total of 398 new patient visits were conducted at the tertiary head-
ache center, 109 (27%) of which were telemedicine, and 289 (73%)
of which were in-person. Neuroimaging studies were ordered during
19.3% of visits conducted via telemedicine and during 27.3% of in-
person visits.
Conclusions:
Neuroimaging studies were ordered 41.5% more frequently during
in-person initial visits than during telemedicine initial visits for mi-
graine and other headache conditions at a tertiary headache center.
More research is warranted to determine if this phenomenon is due
to selection bias, with more severe cases having a greater potential
to be secondary headaches being seen in-person rather than via tele-
medicine, or if other factors are involved. More research is also
needed to assess if this phenomenon is unique to tertiary headache
centers or if it is also applicable to general neurology and primary
care practice settings. As more specialties, inlcuding primary care, are
caring for even more patients via telemedicine, a clearer understand-
ing of the utilization of neuroimaging in this setting can have import-
ant clinical as well as economic implications.
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Y. Ran1, Z. Jia1, X. Han1, M. He1, J. Liu1, S. Yu1
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Background: Short-lasting unilateral neuralgiform headache attacks
with conjunctival injection and tearing (SUNCT) and short-lasting uni-
lateral neuralgiform headache attacks with cranial autonomic symp-
toms (SUNA), collectively known as short-lasting unilateral
neuralgiform headache attacks (SUNHA), has hitherto not been stud-
ied sufficiently due to limited data, particularly in China. This study
aimed to characterize and compare SUNCT and SUNA, as well as to
aid in the identification of appropriate diagnostic and therapeutic
strategies.
Methods: Between April 2009 and December 2021, individuals visit-
ing a tertiary headache center or seven other headache clinics in
China who were diagnosed with SUNCT or SUNA were included,
compared its demographics and clinical characteristics.
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Results: In total, 45 individuals with SUNCT and 31 individuals with
SUNA were included in the study. SUNCT had a mean onset age of
37.22 ± 14.54 years while SUNA had a mean onset age of 42.45 ±
14.72 years. Both SUNCT and SUNA had a female preponderance
(M:F 1:1.14 vs 1:2.10). Headache severity was moderate or severe[m1]
. Qualitative descriptions of attacks were stabbing pain (44.7%), elec-
tric shock-like pain (36.8%), shooting pain (25.0%), and slashing pain
(18.4%). Two individuals had an attack duration of more than 600
sec, and two had a self-reported duration of less than 1 second. No
significant variations in demographic or clinical parameters were de-
tected between the two, except for attack areas (temporal area in
SUNCT, p = 0.017; parietal area in SUNA, p = 0.002).
Conclusions: SUNCT and SUNA should be classed as a single clinical
entity, however this will require more research.
Fig. 1 (abstract P69). See text for description.

Fig. 2 (abstract P69). See text for description.
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Primary thunderclap headache caused by micturition: a
challenging diagnosis
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Introduction: Thunderclap headache (TCH) is an hiperacute and se-
vere headache, which needs a comprehensive differential diagnosis.
Primary TCH has been reported rarely, associated to cough, sexual
intercourse. We report a case of a patient otherwise healthy, with re-
current episodes of Primary TCH triggered by micturition.
Case presentation: A 55 years old woman was admitted in the ER be-
cause of episodes which fulfilled TCH clinical criteria, associated to
micturition. These episodes started spontaneously, in the absence of
arterial hypertension or any previous medical illness and occurred
several times during the day, lasting for up to ten minutes, starting
upon micturition. Her physical exam was normal. Her brain CT scan,
CTA and MRA were normal. At first, she was treated with anxiolytics,
antidepressants, with no improvement. Her blood lab tests were un-
remarkable. Normal urinary metanephrines and abdominal CTscan
excluded urinary bladder pheochromocytoma. She was treated with
nimodipine and her situation improved visibly since the first day
after starting therapy.
Discussion: The causes of such disorder, are still not well understood,
but the typical clinical history of the patient and all negative tests for
other causes of TCH, including urinary bladder pheochromocytoma are
the main clues to the right diagnosis and treatment. Treatment was
based on similar cases in the literature.
Conclusions: Primary TCH triggered by micturition is a challenging and
rare diagnosis. Nimodipine seems to be a good treatment option for
this rare type of primary TCH. Consent to publish had been obtained.
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Suggesting a Mechanism for "Long COVID-19" Associated
Headaches (Fascial Armoring as a Chronic Compartment-Like
Syndrome of the Whole Body)
S. Plaut
University of Nicosia, Primary Care and Population Health, Nicosia,
Cyprus
The Journal of Headache and Pain 2022, 23(Suppl 1):P71

Objective: The Coronavirus pandemic has impact on our community
far beyond the acute phase, Long COVID-19 is recognized as a new
medical entity and resembles fibromyalgia which, likewise, lacks a
clear mechanism. Headaches and myofascial pain are common mani-
festations of COVID-19 and its post-acute sequalae. This work sug-
gests a theoretical model with an organic mechanical mechanism to
help explain long COVID-19 headaches and the headaches of func-
tional psychosomatic syndromes such as fibromyalgia, based on
cross-disciplinary empirical studies.
Methods: Systematically searched multiple keywords in MEDLINE,
EMBASE, COCHRANE, PEDro, and medRxiv, inclusion/exclusion based
on title and abstract, then full-text inspection. Additional literature
added on relevant side topics.
Results: 831 records included. The theory of "facial-armoring" suggests
long COVID-19 and fibromyalgia-like entities may be a disease of
connective-tissue driven by myofibroblast-generated-biotensegrity-ten-
sion. This mechanism may explain fibromyalgia's pain, distribution of
pain, close association with primary headache disorders, decreased
pressure-pain threshold, tender spots, fatigue, autonomic abnormalities,
absence of clear inflammation, silent imaging investigations, and other
phenomena. "Long-COVID-19" is predicted by the model to involve
fascial armoring, whereby headaches may arise in part due to a dis-
order of myofascial tissue, at least in a subset of patients.
Conclusions: long COVID-19 and fibromyalgia-like syndromes resem-
ble a chronic-compartment-like-syndrome-of-the-whole-body and
can lead to headaches due to a network of contractile fascial myofi-
broblasts. Treatments focusing on lifestyle modification and non-
pharmacological modalities may be more beneficial in the long term.
The body and the mind are one being.

Reference: Plaut S. Scoping review and interpretation of myofascial pain/
fibromyalgia syndrome: An attempt to assemble a medical puzzle. PLoS
One. 2022;17(2):e0263087.
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Question
To describe the clinical characteristics of headache, that persists after
acute SARS-Cov-2 infection in a sample that belongs to a tertiary out-
patient clinic in Spain
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Methods
This is a cross-sectional descriptive study. The study population were
patients who had been diagnosed with COVID-19, either by PCR or
by serology in the first wave. Demographic variables, history of previ-
ous headaches, pain characteristics, symptomatic and preventive
treatment, COVID and post-COVID symptoms, and psychiatric comor-
bidity were collected.
Results
Twenty patients were included, 90% were women and the mean age
was 48.5 years. 60% of the patients had a previous history of head-
ache, being episodic migraine the most prevalent (35%). The accom-
panying symptoms that stood out during the acute phase were:
anosmia/hyposmia 45% and pneumonia 45%. The pain that ap-
peared during the postcovid headache was daily (60%) moderate
(70%), bilateral (60%), frontal (30%) and oppressive (50%). The pa-
tients associated photophobia 90%, phonophobia 85%, osmophobia
35%. The most used preventive treatment was amitriptyline (55%) .
Greater occipital nerve block with anesthetics was beneficial in 50%
of the sample. 15% of the patients were treated with corticotherapy.
The most reported post-COVID symptoms were anosmia (25%) and
cognitive alterations (20%) and fatigue 20%. Four patients met clin-
ical ICHD criteria for NDPH, and these patients had higher scores on
the Hamilton anxiety scale, especially in somatic anxiety 13/28 in pa-
tients with NDPH vs 8/28 (mean of the rest of the patients). 85% of
patients were responders to preventive treatment.
Conclusion: Patients who meet the NDPH criteria showed higher
levels of anxiety compared to the rest of the patients. Anxiety and
other psychiatric comorbidities related to the pandemic may help
perpetuate the pain. Although most patients improve over time, in
our sample 15% remain with persistent headache.
Fig. 1 (abstract P72). See text for description.

Fig. 2 (abstract P72). See text for description.
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Clinical manifestations and impact of SARS-CoV-2 infections and
vaccines in patients with migraine
E. Caronna, L. Malgarejo, I. Elosua-Bayes, A. de la Torre Suñe, A. Alpuente,
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Objective: To evaluate the clinical manifestations and the impact of
(1) the infection caused by different SARS-CoV-2 variants and (2) dif-
ferent SARS-CoV-2 vaccines in patients with migraine.
Methods: Cross-sectional study of a cohort of patients with migraine,
followed up in a Spanish Headache Unit. Through a digital question-
naire, we collected data on the characteristics of SARS-CoV-2 infec-
tion, clinical manifestations associated with vaccination against SARs-
CoV-2, and their impact on migraine. We compared participants ac-
cording to (1) SARs-CoV-2 variant (native strain, Alpha, Delta, Omi-
cron) (2) type of vaccine (Pfizer, AstraZeneca, Moderna).
Results: 428 participants. COVID-19: 43.69% (187/428) had at least
one infection. 83.42% (156/187) reported headache, being severe in
51.18% (81/187). The native strain and the Alpha variant were associ-
ated with a longer duration of headache compared to Delta and
Omicron (15.17, 13.11, 9.16 and 6.84 days, respectively, p=0.0003).
9% (17/187) had a reinfection, all due to Omicron, and 75% (9/12) re-
ported headache, less intense than the one of the first infection. In
28.20% (44/156) of patients their migraine got worse since COVID-19.
Vaccination: 79.43% (340/428) were vaccinated, 51.47% (175/340) re-
ported headache. There were no differences in the proportion of pa-
tients experiencing headache between different vaccines. More
severe headache was observed with AstraZeneca (p=0.0041). 21.14%
(37/175) of patients reported worsening of their migraine since the
vaccination.
Conclusions: SARS-CoV-2 infection and vaccines are a frequent cause
of headache in people with migraine, however reinfections (with or
without previous vaccination), new variants and mRNA vaccines are
associated with more benign forms. SARS-CoV-2 infection and vac-
cines are also factors responsible for migraine worsening.
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Neuralgic pain after Mucormycosis infection
E. Muharremi, P. Djamandi, J. Kruja
University Hospital Center Mother Teresa, Neurology, Tirana, Albania
Correspondence: E. Muharremi
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We present the case of a previously healthy 53 year old man who
presented in the emergency department with drooping of the upper
eyelid and difficulty seeing clearly. These symptoms started 5 days
ago. The patient has diabetes type 2 and was started on steroids be-
cause he was diagnosed with COVID 2 weeks before.
On examination there was proptosis of the right eye, the pupil was
not reactive to light and there was ophthalmoplegia of 3rd and 6th
cranial nerves. The patient also feels paresthesias and a neuralgic
pain in the V1 and V2 territory. On visual testing he can only see
shadows with the right eye. The rest of the physical exam was
normal.
On blood work, except for a HbA1C at 9.5 % and HSV1 IgG (+) and
VZV IgG (+), other results were within the normal range. The imaging
studies revealed no vascular lesions on CT angiography and brain
MRI showed retroorbital inflammation on the right side, no signal re-
striction and the venous system appeared normal, ruling out venous
sinus thrombosis.
Tissue biopsy confirmed the diagnosis of mucormycosis and treat-
ment with Amphotericin B for 5 days followed by fluconazole. The in-
flammation seemed to subside, the patient still had some limitations
in eye movement and the vision got better but he developed neural-
gic pain that was stabbing in character in the V1 and V2 territories.
We discharged the patient and started outpatient Carbamazepine
therapy for a month which was unsuccessful and then switched to
Pregabaline 150 mg/daily. We followed up in 3 months and then in 6
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months and the patient is doing better and Pregabalin was slowly ta-
pered. Consent to publish had been obtained.
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Case report: Headache and COVID-19
M. Xhelili, I. Zekja, J. Kruja, A. Rroji
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Correspondence: M. Xhelili
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Introduction: Neurological complications are not rare in patients
who survived COVID-19. On the other hand, ophthalmologists say
that ocular manifestations should not be neglected.
Case report: We report the case of a 45- year-old male patient
COVID-19 positive one month ago, without any other comorbidities,
who presents in the Emergency Room in a stuporous state and bilat-
eral midriasis after a tonic bilateral epileptic seizure. Two hours later
he was lucid and oriented, without any focal neurological deficit but
bilateral midriasis persisted. The patient complained severe, holocra-
nial throbbing headache with dizziness, nausea and significant visual
blurring. Ophthalmological examination reveals bilateral optic disc
oedema, peripapillary hemorrhagic petechiae and venous tortuosity.
Brain MRI, Angio- MRI and EEG resulted normal. The patient is treated
with a high-dose of corticosteroids for three days and acetazolamide.
After treatment he has no other complaints and the headache is less
severe. We scheduled a follow-up with fundoscopy, after being
treated with acetazolamide for 10 days.
Discussion: Headache is one of the frequent neurological symptoms
associated with COVID-19. In the absence of evidence of infectious
or vascular disease, pseudotumor cerebri should be considered. Sev-
eral studies suggest that patients with COVID-19 have vascular retinal
lesions ,including flame shaped haemorrhages, peripapillary petechie
and acute retinal ischaemia.
Conclusion: Further research is needed for COVID-19 and the pos-
sible neurological or ocular complications. It is important to consider
pseudotumor cerebri in a patient with severe headache after COVID-
19 and to perform a fundoscopy if indicated. Consent to publish had
been obtained.
Table 1 (abstract P77). Demographic data of monitoring and
unmonitoring group
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related headache: 50% responder rate and response predictors in
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Background
Headache is a frequent symptom of coronavirus disease 2019
(COVID-19). In most cases, it is transient, but in an 8-16% it adopts a
chronic pattern. Herein we describe our experience in a real-world
setting with amitriptyline (AMT) and we explore the possible re-
sponse predictors.
Methods
Patients with confirmed COVID-19 that were referred due to head-
ache were included. The 50% responder rate of AMT was determined
as the proportion of patients who presented a 50% reduction in the
number of headache days per month between weeks 8-12 of treat-
ment, compared to the month prior to the AMT onset. We conducted
a regression model to evaluate which variables were associated with
a higher probability of response.
Results
Sixty-six patients had used AMT, 92.4% female, aged 48.11 (standard
deviation (SD): 11.5) years, 34.8% with prior history of migraine and
15.2% with prior history of tension-type headache. Patients had prior
history of anxiety (43.9%), depression (28.8%), sleep disorders
(37.9%), and other painful conditions (27.3%).
Median time between the COVID-19 infection and the AMT use was
6.1 (inter-quartile range (IQR): 4.1-9.6) months.
The median monthly frequency of headache at the moment of AMT use
was 30 (IQR: 28-30). AMT was the first preventive treatment in 80.3%.
The 50% responder rate between weeks 8-12 of AMT use was 45.5%.
The variables that remained associated with a 50% responder rate in
the multivariate analysis were prior history of other painful conditions
(odds ratio (OR): 0.142; 95% confidence interval (CI): 0.027-0.755); num-
ber of prior preventive medications (OR: 0.349; 95% CI: 0.158-0.771)
and hemicranial headache (OR: 0.159; 95% CI: 0.32-0.798).
Conclusion
Amitriptyline was effective in treating patients with persistent post-
covid-19 headache six months after the acute phase. Prior history of
painful conditions, the number of preventive medications and hemicra-
nial headache were associated with a lower probability of response.
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Background: Migraine is one of the most common medical disorders,
it affects almost 1 billion patients worldwide and it is a chronic disab-
ling disease affects women more than men. Few neurological disor-
ders have been reported to be a possible complication of COVID 19
infection.
AIM OF THE STUDY: to evaluate and assess the effect of covid 19 in-
fection on the episodic migraine patients and if there were any dif-
ferences either the patients are vaccinated or not.
STUDY DESIGN: our study was prospective and retrospective obser-
vational study and has been done at Neuroscience department, King
Fahad Armed Forces Hospital (KFAFH) in Jeddah, Saudi Arabia. We
have two group of episodic migraine patients each was 30 patients;
the first group was the non-vaccinated while the second one was
the vaccinated group, and we assessed all the patients and reviewed
their daily headache at periods of 3 months and 6 months from
COVID 19 infection which was confirmed with PCR. Also, we com-
pared it with their last daily headache before the infection.
Results: total 11 patients (36.6%) from the non-vaccinated group de-
veloped chronic migraine after 3 months (7 females, 4 males), The
vaccinated group only 5 patients (16.6 %) developed chronic mi-
graine (3 females, 2 males) (p value 0.0014). while only 5 patients
(16.6%) developed chronic migraine after 6 months (3 females, 2
males) in the non-vaccinated group while the vaccinated one only 3
patients (10 %) developed chronic migraine (2 females, 1 males) (p
valuen0.0001).
Conclusion: COVID 19 infection has negative effects on the episodic
migraine patients. However, the covid vaccination has a protective
role against its conversion to chronic migraine.
Key Words: Episodic migraine, Chronic migraine, COVID 19 infection,
COVID 19 Vaccination.
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Fig. 1 (abstract P79). Type of COVID-19 vaccine administered as 1st

and 2nd dose
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Occipital neuralgia after COVID-19 vaccination: a case report
S. Malheiro, D. Costa, R. Varela
University of Porto, Neurology, Porto, Portugal
Correspondence: S. Malheiro
The Journal of Headache and Pain 2022, 23(Suppl 1):P78

INTRODUCTION
Headache is the most commonly reported neurological adverse ef-
fect after COVID-19 vaccination, with mild to moderate headaches
being reported in 25-52% of patients after BNT162b2. Herein, we de-
scribe the first case reported of an occipital neuralgia after
BNT162b2.
CLINICAL CASE
A 39-year-old caucasian woman with no previous story of headache,
was admitted to our hospital with two weeks of a bilateral paroxys-
mal stabbing shock-like pain beginning in the occipital zone. Six days
before, she received the first dose of Pfizer-BioNtech vaccine against
SARS-CoV-2, with fever reported in the first day after the administra-
tion of this vaccine. She had never experienced any kind of head-
aches after other vaccinations. The pain was a bilateral stabling
shock-like pain, severe (intensity of 8/10), with a short duration (few
seconds) and spontaneously initiated or triggered by touching or
brushing the hair, appearing many times per day and, over the time,
in the period between the shocks, she starts to feel a dull pain in the
vertex and nuchal region, with concomitant dysesthesia in these
zones. On examination, pressure over the occipital nerves revealed
local tenderness and elicited a paroxysm of pain. A probable occipital
neuralgia was considered, and bilateral occipital blockage had been
performed in the emergency department, with significant relief of
the pain. It was started gabapentin (up to 300 mg) and amitriptyline
(up to 25 mg). Neuroimagiology (brain CT, brain and cervical MRI)
was unremarkable. Since then, the patient has been re-evaluated in
consultation, with 3-month intervals, with administration of large oc-
cipital nerve blockages, with significant improvement in shocking
pain, and with progressive improvement in constant dull pain over
the months.
CONCLUSION
Two cases of trigeminal neuralgia after COVID-19 vaccination had
already been reported, however this is the first time that a case of
occipital neuralgia after this vaccine is described. Consent to publish
had been obtained.
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Questions COVID-19 vaccines reduce the risk of death and major se-
quelae related to SARS-CoV2. Despite proven safety, they present ad-
verse events among which headache is one of the most frequently
reported. We aim to evaluate vaccine impact on headache frequency
in migraine patients receiving monoclonal antibodies targeting CGRP
pathway (anti-CGRP mAbs)
Methods We enrolled 139 migraine patients actively treated with
one of the 3 anti-CGRPmAbs currently available in Italy (erenumab,
galcanezumab or fremanezumab). We collected: i) clinical and demo-
graphic data; ii) self-perceived headache changes after the 1st and
2nd vaccine doses (frequency, intensity and acute drug's efficacy); iii)
monthly headache and migraine days (MHD and MMD), days and
doses of acute drug intake in the month before(mpre) and after(mpost)
vaccine administrations through paper diaries
Results The dataset is formed by 100 migraine patients who received
COVID-19 vaccine(fig. 1) during mAbs treatment (73% females, mi-
graine history 36.7±12.2yrs). At baseline 96% of patients had a diag-
nosis of chronic migraine (86.5% of them also had medication
overuse headache). 13% of the patients reported a subjective worsen-
ing of headache frequency and intensity. Still, headache diaries dem-
onstrated an objective reduction in MHD, days and doses of acute
drug intake after the 1st and 2nd vaccine doses. All parameters
showed a reduction trend without reaching significance, except for
MHD after the 1stvaccine dose (MHD1stdose mpre 14.6±9.8;mpost13.2±
9.7, p=0.01; 2nddose mpre14.0±10.9; mpost13.0±9.7,p=0.15)(fig. 2). No
correlation was found between demographic or baseline headache
features and subjective headache worsening
Conclusions In our cohort of migraine patients treated with anti-
CGRPmAbs, COVID-19 vaccination did not induced any worsening in
migraine characteristics. Our data suggest that mAbs treatment may
prevent headache worsening frequently reported in patients with mi-
graine exposed to COVID-19 vaccination.



Fig. 2 (abstract P79). Headache features in the month before and
after the 1st and 2nd dose of COVID-19 vaccine. MHD: monthly
headache days, MMD: monthly migraine days

Fig. 1 (abstract P81). See text for description.
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Background
Neurology is one of the least represented medical specialties in the
African continent. In Sub-Saharan Africa (SSA) neurologic care is
mostly delivered by non-physician healthcare professionals (np-
HCPs). Here we report the results of a survey conducted to evaluate
training, needs, and knowledge about headache of a representative
group of np-HCPs in Malawi.
Methods
The Regional Outreach Programme of the International Headache So-
ciety (ROPE-IHS) promotes headache education worldwide. In SSA
ROPE-IHS is developing an education program in collaboration ith
the Disease Relief through Excellent and Advanced Means (DREAM)
program, a recognized primary care health programme that has acti-
vated healthcare facilities in 10 SSA countries. In order to customize
the training program on the specific needs of local HCPs, we per-
formed a survey among np-HCPs working in the different DREAM
centres in MW. For this purpose, we created a specific questionnaire
to test the level of preparation and interest on headache.
Results
Fifty-one healthcare workers (23 women) participated (median age
37 years; median duration of education 3 years): 26 were clinical offi-
cers, 6 nurses, 5 clinicians, and 14 had other roles. All respondents
agreed on the importance to receive education and training on
headache; 84% never attended a full headache course. Past head-
ache courses were mainly delivered by np-HCPs.
Only 2% of headache patients are referred to doctors while the vast
majority (84%) are seen by clinical officers or local healers (57 and
27%, respectively).
Conclusions
Insufficient education among healthcare providers is the main barrier
to care for headache patients in SSA. A partnership between inter-
national societies and recognized local providers is a valid tool to
provide bottom-up tailored education on headache at primary care
level in difficult contexts as in SSA. The partnership also accom-
plishes the WHO Intersectoral Global Action Plan.
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Objective
Spontaneous coronary artery dissection (SCAD) is associated with a
history of migraine, though this association is poorly understood. It
classically affects young and middle-aged women and is rare in
men.(1) SCAD patients with migraine tend to be younger at the time
of SCAD. Migrainous infarction is an infrequent, but specific type of
ischemic stroke developing during an attack of migraine with aura.(2)
We present a case of a migrainous infarction in a man with a history
of SCAD a decade earlier.
Background
A 40-year-old man developed episodes of visual aura which was as-
sociated with slurred speech and left-sided limb weakness, lasting 3-
4 minutes before resolving. A second episode occurred and symp-
toms persisted for over an hour. A unilateral throbbing headache
followed. His medical history was significant for migraine with aura
and a spontaneous coronary artery dissection age 29-years. There
was a family history of migraine and TIA. He Blood pressure, neuro-
logical and cardiac examinations were normal.
Results
Infectious and inflammatory markers were normal, and electrocardio-
gram showed normal sinus rhythm. CT brain was unremarkable. MRI
Brain revealed a small area of diffusion restriction in the right parietal
lobe along the postcentral sulcus consistent with an acute infarction.
Carotid dopplers, echocardiogram and holter monitor were unreveal-
ing. CT Angiogram found no evidence of vessel abnormality.
Conclusions
Migrainous infarction has not previously been described in a patient
with a history of SCAD. This occurred in a male, which is also unusual
as both SCAD and migraine predominately affect women. Consent to
publish had been obtained.
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Background
Patients with multiple sclerosis (MS) are at increased risk of develop-
ing trigeminal neuralgia. Medical treatments for trigeminal neuralgia
(TN) secondary to MS (MS-TN) is based on weak evidence and have
low efficacy and tolerability issues. Patients are often referred to
neurosurgery, but the scientific evidence regarding efficacy and com-
plications in these patients is scarce and inconsistent. We aimed to
assess outcome and complications after neurosurgical intervention
for MS-TN.
Methods
Patients with MS-TN who underwent microvascular decompression
(MVD), glycerol rhizolysis or balloon compression were prospectively
included from 2012 to 2019. Preoperatively, we obtained clinical
characteristics and performed a 3.0 Tesla MRI in all patients. Postop-
erative follow-up visits at 3, 6 and 12 months were conducted by in-
dependent assessors. Efficacy was assessed using a modified version
of the Barrow Neurological Institute score and complications were
graded into major and minor complications.
Results
We included 18 patients with MS-TN. Of seven patients treated with
MVD, 5 (71%) patients had an excellent or good outcome, one (14%)
patient had treatment failure and one (14 %) patient had a fatal out-
come. Three (43%) patients had major complications and two (29%)
patients had minor complications. Of eleven patients treated with
percutaneous procedures, 6 (55%) patients had an excellent or good
outcome. Major complications were seen in two (18%) patients and
two (18%) patients had minor complications.
Conclusions
Our findings shows that surgical treatment with MVD in MS-TN has a
higher complication rate and an outcome inferior to MVD in primary
TN. Hence, we recommend the use of percutaneous procedures in
MS-TN patients and MVD only in selected patients using advanced
neuroimaging to maximize the probability of an excellent outcome.
Figure. Outcome (top) and complications (bottom) in primary trigem-
inal neuralgia (TN) and TN in multiple sclerosis (MS-TN).
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OBJECTIVES
The aim is to describe the acute management of status due to neur-
algia in patients with trigeminal neuralgia (TN) who come to the
emergency room.
METHODS
Observational, descriptive, and retrospective study in which all visits
to the emergency room due to neuralgia status of all patients with
TN followed up in a tertiary hospital were collected. Neuralgia status
was defined as TN flares in patients receiving specific pharmaco-
logical treatment. For each status episode, the rescue treatment re-
ceived, the modifications in the basal treatment and the need for
hospitalizations and its duration were collected.
RESULTS
From a sample of 231 patients diagnosed with TN, 43 presented at
least one status episode: 16 patients diagnosed with idiopathic TN,
16 with classic TN and 11 with secondary TN (classified according to
the ICHD3). The mean age was 44 years old, and the total number of
statuses was 89.
Concerning the rescue treatment used, 40% of patients received
first-step analgesia, 45% opioids, 18% corticosteroids, 11% antiepilep-
tics and 3% gabapentinoids. Opioids seemed to be the more effect-
ive ones (75%), followed by antiepileptics (60%) and first-step
analgesia (50%).
Hospitalization was required in 20% of status patients, with a mean
stay of 8.1 days, during which optimization of the basal treatment
was performed: the most used drugs being carbamazepine, lamotri-
gine, lacosamide and gabapentinoids. 8 patients underwent invasive
procedures (3 microvascular decompression, 2 percutaneous surger-
ies, and 3 trigger-point blocks).
CONCLUSIONS
18.6% of patients presented at least one status episode. The most
administered rescue drugs were first-step analgesia and opioids and
the most effective ones seemed to be opioids and antiepileptics.
20% of status required hospitalization and 8 patients required inva-
sive procedures.
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Introduction & Objectives
First-line treatment in trigeminal neuralgia (TN) is limited to carba-
mazepine (CBZ) and oxcarbazepine (OXC), but inefficacy or intolera-
bility is frequent and valid alternatives are scarce. Lacosamide (LCM),
a novel sodium channel blocker, has been proposed as an alternative
option in a few case reports. Our objective is to describe a series of
patients who received oral LCM after first-line treatment failure.
Methods
In this retrospective analysis, we included patients who were pre-
scribed LCM for TN pain control and were followed at our tertiary
hospital. We recorded demographic information, TN characteristics
and treatment data. Primary endpoints were pain relief and adverse
events. Secondary endpoints were absence of pain and time to pain
worsening.
Results
86 patients were included, with a mean age of 61.9 ±15.6 years,
62.8% women. Median time since TN diagnosis was 4.44 years (range
48 years). Pain was purely paroxysmal in 66.3%. Etiology was second-
ary in 18.6%. 88.37% of patients had previously been treated with
CBZ or OXC. Mean daily initial LCM dose was 143 ±63.32mg, and
mean daily maintenance dose was 228.5 ±113.64mg. 53.49% of pa-
tients concomitantly received CBZ or OXC. Pain relief was accom-
plished in 74.4% of cases, with a 31.4% of adverse events (mainly
dizziness in 18.6%, somnolence in 4.65% and instability in 3.48%).
One patient presented a first-degree cardiac blockade. Absence of
pain was reported in 33.7%. Pain worsening was recorded in 43% or
patients, with a mean time of 441.26 ±478.93 days after LCM
initiation.
Conclusions
LCM could be an effective and relatively safe treatment of refractory
pain in TN, after first-line treatments failure. Further prospective stud-
ies are needed.
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Introduction
Melkersson-Rosenthal syndrome (MRS) is a disease characterized by
recurrent peripheral facial paralysis, orofacial edema and fissured
tongue triad. Cranial neuropathies have also been reported after
COVID vaccines. Here, we present a 53-year-old female patient with
this rare syndrome who had new-onset trigeminal neuralgia after
COVID vaccination.
Case Report
53-year-old female patient presented with itchy, burning like pain
over the right mandibular region of her face for ten days. Pain was
occurring as 10-20 attacks per day lasting seconds. She reported that
the new onset pain had started 2 days after the mRNA COVID vac-
cine. Concerning her medical history, she was diagnosed with MRS
which had three previous episodes of peripheral facial paralysis and
recurrent orofacial edema. Cranial imaging, serum and cerebrospinal
fluid analysis were normal. She was diagnosed as trigeminal
neuralgia (TN) and symptomatic treatment with gabapentin 1200
mg/day had started. She was pain-free for the past month.
Discussion
Cranial nerve involvement in MRS can be seen and the facial nerve is
the most commonly involved one. Rarely, other cranial nerves may
also be affected with complaints of impaired taste and hearing or tri-
geminal neuralgia. Cranial neuropathies have also been reported
after COVID vaccines, and there are a few cases of post-vaccination
trigeminal neuralgia in the current literature. The time interval be-
tween vaccination and TN in the reported cases was approximately
7-14 days. However, in our case, the onset of TN was quite rapid, and
we interpreted this situation as the combination of MRS and COVID
vaccine may facilitate the onset of TN. Consent to publish had been
obtained.
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Question
Glossopharyngeal neuralgia is a rare facial pain syndrome character-
ized by painful paroxysms in the sensory distribution of the glosso-
pharingeal nerve. Association with cardiac syncope is even rarer and
when it happens it is termed vagoglossopharyngeal neuralgia (VN).
We present a case of idiopatic VN with secondary complete atrio-
ventricular (AV) block and symptomatic syncopes
Methods
A 66-year-old man with no medical history of interest, presented to
Emergency department with high intensity pain in left preauricular
region and behind mandibular angle. He described the pain as elec-
trical discharges. These attacks were followed by syncopes of 20-30
seconds duration. Furthermore, during some of these episodes he
presented limb shaking without tongue bite or sphincter relaxation.
Cardiac monitoring showed complete AV block followed by sinus
bradycardia at 30 beats per minute and subsequent recovery of heart
rate.
Between these episodes the patient was asymptomatic. His general
and neurological examination was normal.
Results
He was admitted to Intensive Care Unit for monitoring and treatment
with aleudrine was started. Chest radiography, echocardiogram, brain
magnetic resonance imaging, computed axial tomography of the
neck and electroencephalogram were performed with normal results.
Structural heart disease was ruled out. AV-block secondary to in-
creased vagal tone due to NV was diagnosed. Treatment with aleu-
drine was stopped and carbamazepine was started, after which the
patient had no new episodes of neuralgia or cardiac block.
He was discharged and after five months he has kept on treatment
and has had no new episodes of neuralgia or syncope.
Conclusions
VN is a rare syndrome. It could be associated with syncopes due to
AV-block. Pharmacological therapy is the initial step to the VN treat-
ment, but surgery could be needed in refractory cases. Pacemarker
could be required to treat AV-block in selected patients. Consent to
publish had been obtained.
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Question: Trigeminal neuralgia (TN) is a chronic neuropathic pain dis-
order. Some patients experience severe acute exacerbations, often
requiring therapeutic escalation. The efficacy of intravenous (IV) lido-
caine infusions in this setting was reported in few small studies, how-
ever, there is not a uniform protocol of administration. Our aim was
to evaluate the efficacy of IV lidocaine infusion for TN acute exacer-
bations based on a predefined protocol in a Chronic Pain Outpatient
Clinic.
Methods: We included all adult patients admitted to our Outpatient
Clinic for treatment of acute exacerbation of TN with IV lidocaine. IV
lidocaine (1mg/kg) was infused over 60 minutes in each session. Vital
signs were measured during and after each infusion. Pain was evalu-
ated before initiating treatment and after the last infusion using the
Numeric Pain Scale (NPS), the Pain Catastrophizing Scale (PCS), the
Pain Disability Index (PDI) and the Hospital Anxiety and Depression
Scale (HADS). Patient scores were compared using the paired-
samples t-test and Wilcoxon. P-values <0.05 were considered statisti-
cally significant.
Results: Eight patients completed 12 sessions (3/week), 5 (62.5%) fe-
male, with a mean age of 61 ± 14 years. Significant differences were
found between baseline and the end of the IV lidocaine treatment in
NPS (before 9 ± 5 vs after 4.13 ± 2.42, p=0.02). No significant differ-
ences were found in PCS (40.88 ± 9.08 vs 38.88 ± 6.79, p=0.41), PDI
(45 ± 24 vs 30.88 ± 22.71, p=0.40) and HADS (anxiety 10.50 ± 4.24 vs
9.50 ± 3.59, p=0.51; depression 11.50 ± 2.56 vs 10 ± 4.44, p=0.26). No
adverse effects were reported.
Conclusion: Patients showed improved scores in all applied scales
after IV lidocaine treatment, although not statistically significant ex-
cept for the NPS. In order to confirm these preliminary results we are
still recruiting patients to enlarge our sample.
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Objectives
The aim of the study is to describe the most frequent etiologies and
the pain qualities in a sample of patients with secondary trigeminal
neuralgia (TN).
Methods
Observational, descriptive, retrospective, and single-center study that
includes all secondary TN followed up for a mean of 5 years in the
Headache Unit of a tertiary hospital.
Results
39 patients diagnosed with secondary TN with a mean age of 54
years were included. The main etiologies found in our sample were
tumors 41% (meningioma 38%, squamous cell tumor 25%, schwan-
noma 25% and glioma 13%) and multiple sclerosis (MS) 41% (88%
due to pontine plaques, only 8% active plaques). The remaining 18%
were related to nonspecific demyelinating lesions without MS criteria,
ischemic lesions, post-surgery, pachymeningitis, hemangioma, and
Arnold-Chiari malformation.
Regarding the pain pattern, most of the patients suffered Burchiel
type 1 neuropathic pain (77%) and the involvement of more than
one branch predominated: 2 branches in 41% of the patients and
three branches in 21%. The most affected branch was V3 (77%),
followed by V2 (67%).
The most used drugs were carbamazepine and its derivatives (79%),
with an effectiveness of 45% for more than two years, followed by
gabapentinoids (67%), with an effectiveness of 11%, and lacosamide
(41%), with an effectiveness of 0%. 28% of the patients underwent
percutaneous surgery and 10% underwent microvascular decompres-
sion surgery.
Conclusions
The most frequent causes of secondary TN were intracranial tumors
and MS. Secondary TN more often affects 2 or more trigeminal
branches. The most effective drugs were carbamazepine and its
derivatives.
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BACKGROUND
Cannabinoid receptors CB1 and CB2 upregulation occurs in pain pro-
cessing, CB2 agonists suppress neuropathic symptoms. Trigeminal
neuralgia (TN), a pain syndrome of neuropathic origin, can be or be-
come refractory to anticonvulsants. Observation concerns cannabi-
noids in refractory TN of senior patients.
METHOD
Drug: fixed combination 22%Tetrahydrocannabinol (THC), a CB1 CB2
receptor partial agonist +>1%Cannabidiol (CBD) trafficking with CB1
and CB2 receptors
THC/CBD Dose finding: 200 mg/day effective dose
Administration Route: Sublingual to circumvent gastrointestinal
adaptation, hepatic first-pass metabolism and producing higher
plasma concentration. Non decarboxylated form was chosen to allow
entourage effect
Plan: Explanatory-Controlled partly Covered, 3-months treatment, 1-
month follow-up
Participants suffered from TN refractory (less than 25% relief) to anti-
convulsants. They are part of an observation regarding refractory TN.
Hereinafter observation concerns Group A (23 males, 5 females;
57.3±2.2SD) receiving fixed combination THC-/CBD and Group B (20
males, 6 females; 56.9±1.9SD) re-testing carbamazepine 900mg/day.
Rescue treatment: lidocaine 2% 10 ml i.v.
RESULTS
Theraputic Effects, Side effects
Pain relief THC/CBD vs Baseline and Carbamazepine treatment p<
0.0001
Rescue n=13 Carbamazepine, n=1 THC/CBD
Withdrawal n=7 Carbamazepine, n=2 THC/CBD
Relapse during follow-up n=4 THC/CBD, n=8 Carbamazepine
Somnolence, Drowsiness n=9 Carbamazepine, n=11 females THC/CB
first week
Memory (Randt Memory Battery) impairment n=20 Carbamazepine
p< 0.5 vs baseline Retrieval amelioration: THC/CBD n=27 p>0.01 vs
baseline
Cerebral fMRI changes within the temporal lobe n=3 males Carbamazepine
Sexual intercourses increase n=3 males THC/CBD
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CONCLUSIONS
Outcomes suggest either effectiveness and safety of 22%THC+>1%CBD
in refractory TN sufferers 50-65 years old or a role for CB1, CB2 recep-
tors in TN. Larger casuistry is needed to guarantee efficacy
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Objective: The trigeminal ganglia (TG) and dorsal root ganglia (DRG)
are anatomically important sites for pain, containing neuropeptides
and receptors that modulate pain transmission. The neuropeptides,
calcitonin gene-related peptide (CGRP) and amylin have been linked
to migraine. They are potent agonists of the AMY1 receptor, a het-
erodimer of the calcitonin receptor (CTR) and RAMP1. Co-expression
of the CTR and CGRP has been reported in the TG, with little or no
amylin observed. In the DRG, both peptides have been reported;
however, their distribution relative to the CTR is unknown. This sug-
gests that there may be differences in the relative abundance of
each peptide between these two ganglia and which peptides might
signal via CTR in each location. This study aimed to determine the
relative distribution of the CTR with CGRP and amylin in the DRG
and compare this to the TG.
Methods: In combination with neural markers, specific antibodies
against CTR, CGRP and amylin were applied to mouse, rat, and hu-
man C1/2 DRG to investigate distribution. Data were compared to
our prior TG data using the same conditions.
Results: In the DRG, CGRP-like immunoreactivity (LI) and amylin-LI
were present in distinct and overlapping neurons, indicating occa-
sional co-expression of the peptides. CTR-LI was present in neurons
which expressed CGRP or amylin alone, as well as neurons which
expressed both peptides. Co-staining was uncommon with an A-fibre
marker, NF200, indicating that CTR-LI, CGRP-LI and amylin-LI were
primarily in C-fibre neurons.
Conclusions: The expression of CGRP and CTR were similar between
the DRG and TG. However, unlike the TG, abundant amylin expres-
sion and co-localisation with CTR was observed in the DRG. These
data suggest that distinct local agonists may activate CTR-based re-
ceptors, such as the AMY1 receptor, in C-fibre neurons in the DRG
and TG. This highlights that local amylin may play a more important
role in DRG-mediated pain responses than in the TG.
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Objective: ATP-sensitive potassium (KATP) channel opener levcroma-
kalim causes headache in humans. Whether KATP channel blocker
glibenclamide inhibits levcromakalim-induced headache has not yet
been elucidated.
Methods: In a double blind, randomized, three-arm, placebo-
controlled study, 20 healthy participants were assigned to receive 20
mL of levcromakalim (0.05 mg/min (50 mg/mL) or placebo (saline)
intravenously over 20 minutes followed by oral administration of 10
mg glibenclamide or placebo. The primary endpoint was the differ-
ence in incidence of headache (0–12 hours) between glibenclamide
and placebo.
Results: Fifteen participants completed all three study days. More
participants developed headache on levcromakalim-placebo day (15/
15, 100%) and levcromakalim-glibenclamide day (13/15, 86%) com-
pared to placebo-placebo day (7/15, 46%) (P < 0.05). We found no
difference in headache incidence between levcromakalim-placebo
day and levcromakalim-glibenclamide day (P > 0.05). The AUC0-12h
for headache intensity was significantly larger in levcromakalim-
placebo day and levcromakalim-glibenclamide day compared to
placebo-placebo day (106.3± 215.8) (P < 0.01). There was no differ-
ence in the AUC0-12h for headache intensity between the
levcromakalim-placebo (494 ± 336.6) day and the levcromakalim-
glibenclamide day (417 ± 371.6) (P > 0.05).
Conclusion: Non-specific KATP channel inhibitor glibenclamide did
not attenuate levcromakalim-induced headache in healthy volun-
teers. Future studies should clarify the involvement of the distinct
isoforms of sulfonylurea receptor subunits of KATP channels in the
pathogenesis of headache and migraine.
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Question: Peripheral nerve blocks are used in the acute and prevent-
ive treatment of primary headaches. Few studies have studied its ef-
fectiveness in tension-type headache (TTH), with contradictory
results.
Methods: Observational study of patients followed in a headache-
intervention consultation of a tertiary hospital (01/2021-04/2022),
submitted to monthly greater and lesser occipital nerve blocks (GON,
LON) with lidocaine 2% (2.5mL GON, 1.0mL LON).
Results: Peripheral nerve blocks were performed in 75 patients, me-
dian of 46 years (P25=36.0, P75=57.0), 63 (84.0%) were female. The
most prevalent type of headache was migraine (38.7%), followed by
cTTH (20.0%). Of the patients with cTTH (n=15), 13 (86.7%) were fe-
male and 10 (66.7%) were older than 50 years-old. Five (33.3%) had
concomitant medication-overuse headache. Twelve patients (80.0%)
were receiving concomitant prophylactic treatment. In 33.3% the
block was performed due to refractory course, and in 33.3% due to
treatment intolerance. Overall, in this group, there was a decrease in
the number of headache days with treatment [p<.001; 23.9 (sd 8.6)
pre-treatment vs. 10.0 (sd 11.1) post-one treatment]; only 4 (14.8%)
had no response. An interaction with age (≤50/>50) (p=.001) was ob-
served, with a higher reduction in headache frequency in patients
>50y (Mprevious=22.7±9.1; Mpost-blockade=8.1±9.5), compared to
≤50y (Mprior=15.4±10.0; Mpost-block=9.2±9.6). There was an inter-
action with follow-up time (0-6/7-24/>24) (p=.029), with a greater re-
duction in frequency in the group with a follow-up time of up to
6months.
Conclusions: Patients with cTTH had a good response to monthly oc-
cipital nerve blocks. Treatment responsiveness seemed to be better
in older patients and those that started this intervention earlier.
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den Maagdenberg2, G. Terwindt1
1Leiden University Medical Center, Neurology, Leiden, Netherlands;
2Leiden University Medical Center, Department of Human Genetics &
Neurology, Leiden, Netherlands; 3Delft University of Technology,
Department of Biomedical Engineering, Delft, Netherlands
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Brain excitability appears a critical biosignature of migraine leading
up to attacks that can help to monitor a participant's susceptibility to
develop an attack. We have shown – in our clinical EEG laboratory –
that differences in cortical responsivity (as measure of brain excitabil-
ity) in relation to the initiation of a migraine attack can be identified
using longitudinal measurements of electroencephalographic (EEG)1

responses to flashing light, using the 'Chirp' paradigm2 (fig. 1c). For
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the current study we have moved out of the lab to the patient's
home environment.
We will record EEG changes toward the (pre-)ictal phase of individual
attacks using visual evoked potential EEG (VEP-EEG) (fig. 1a). Partici-
pants fill out our validated headache E-Diary, providing daily informa-
tion about headache, medication use and menstrual bleeding.3,4

Recordings will start six days prior to an expected (menstrual) mi-
graine attack. In the majority of cases 3-7 days of daily sessions (~30
min each) will be performed, but if needed recordings will be ex-
tended until an attack occurs. VEP-EEGs will be measured using a
mobile EEG-system and flashing lights presented by LED goggles
(fig. 1b).1 The flash light sequences consist of a short pulse-train over
a broad frequency range of 10-40 Hz ('chirp' stimulation).2

We have successfully set up a home-based neuromonitoring system
that will help us understand brain excitability changes in a patient's
home environment by capturing daily fluctuations as possible early
warning signs of upcoming migraine attacks.
We have set up a neuromonitoring system to perform home-based
VEP-EEG measurements in a large group of migraine patients. For
the future, picking up early changes in EEG signals in relation to at-
tacks may form the basis for guiding early interventions and monitor-
ing treatment effects.

1. Perenboom et al. 2020 Cephalalgia
2. Gantenbein et al. 2014 Cephalalgia
3. van Casteren et al. 2021 Cephalalgia
4. van Casteren et al. 2021 Neurology
Fig. 1 (abstract P93). A Study design 1B. Suitcase for mobile EEG
equipment for recordings at patient’s home containing: 1) EEG
device 2) LED goggles 3) Triggerbox 4) Headcaps in different sizes 5)
Power supply. 1C. Unpublished data of migraine patient that
underwent our longitudinal study design to assess cortical EEG
responses to visual ‘chirp’ stimulation (i.e. short 10-40 Hz pulse train
of light flashes), during different phases of the migraine attack. VEP-
EEG analyses reveal a visible difference in the harmonic frequency
responses between the 1st recording (interictal) and the 4th

recording (pre-ictal), after which a migraine attack occured within
24 hours
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Question: Vestibular migraine (VM) as defined in ICHD-3 represents
one of the most common vestibular syndromes, although its patho-
physiology is not fully understood. The acute phase of VM is charac-
terized by transitory oculo-vestibular signs (OVSs) that usually
disappear outside of the VM attack. The difficulty to study spontan-
eous migraine attacks led to inconsistent results, and we believe that
the adoption of human migraine models can help overcome this
issue.
Methods: In this post-hoc analysis, we investigated the incidence of
OVSs during experimentally induced migraine attacks in 24 episodic
migraine patients without VM and 19 healthy controls exposed to
sublingual nitroglycerin (NTG 0.9 mg). A comprehensive oculo-
vestibular examination was performed at baseline, at migraine-like
onset and before hospital discharge (180 minutes after NTG).
Results: Sixteen out of the 24 migraine patients developed a
migraine-like attack (66.7%). Three of them (12.5%) developed OVSs
during the migraine-like attack. In line with previous literature, we
described a combination of central (down-beating nystagmus) and
peripheral (bilateral deficit of vestibulo-ocular reflex) vestibular signs.
Noteworthy, no patients with a negative induction test developed
OVSs. No OVSs were detected in healthy subjects at any timepoints.
Noteworthy, no subjects complained of vestibular symptoms
throughout the study procedures.
Conclusions: Human migraine models may indeed be appropriate
tools to evaluate the vestibular dysfunction in migraine and in VM
under well-controlled experimental conditions. The present findings
represent a starting point to design future ad-hoc and well-powered
studies to deepen our knowledge on this topic.
P95
NMDA, AMPA, Kainate Receptors in Medication Overuse Headache
- Focus on Correlations of the Therapy with the HPA-Axis and
Pineal Gland Activities
M. Nicolodi1, M. S. Pinnaro2, L. Sicuteri Di Puccio3
1Foundation Primary Headache and Stress, Research, Florence, Italy;
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Correspondence: M. Nicolodi
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BACKGROUND Observation examined effects of dextromethorphan,
a manageable N-methyl-D-aspartate receptor antagonist involved
with AMPA and kainate receptors trafficking, for medication overuse
headache (MOH) and correlations of its effect with variables of pa-
tients. In 2006 we wrongly indicated the drug ineffectiveness. It was
due to treatment shortness. The drug was shown needing a longer
time for sensory remapping.
METHOD Participants 576 MOH. Presented data regard 378 (34.6±
7.9SD 284 females) divided in 2 matched groups.
Procedure: dextromethorphan 1.5 mg/kg/PO vs amitriptyline 1 mg/
kg day/PO, 2 months treatment-period. Baseline evaluation of: Adre-
nocorticotropic hormone (ACTH), cortisol, L-citrulline co-product in
nitric oxide synthesis, microbiome, methylation, patterns, pineal
gland volume (MRI), melatonin, psychometric tests.



Fig. 1 (abstract P97). See text for description.
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RESULTS
Dextromethorphan Therapeutic and Side Effects
Drop-out n= 1
Effect decrease pain severity (87%), hrs./pain (72%) p>0.0001 vs ami-
triptyline (42%, 39% respectively)
Less than 35% benefit
Post-traumatic stress disorder n= 9 females,2 males
Opioids abusers n=25 females
Absolute Refractoriness n=2 females surgically treated pyneocitoma
Side effects
Drowsiness n=135 first week
Dextromethorphan: Therapeutic Effect Correlations
Positive
Cortisol abnormal pattern and high values p< 0.02
or low values p <0.01
ACTH abnormal pattern and value p>0.02
L-citrulline high p>0.009
Sleep rhythm alteration p<0.009
Depression Hamilton D p>0.01
Anxiety Hamilton A p<0.05
Microbiome disturbances p<0.001
Melatonin abnormalities p<0.02
Pineal dimensions RMN p<0.05
No/Poor
Methylation patterns NS
Social stress test TSST p<0.6
CONCLUSION
Hypothalamic-pituitary-adrenal axis function and pineal gland may
play role in MOH mechanism and in dextromethorphan effectiveness

P96
Elucidating the relationship between brain structure and migraine
risk using genetic data
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Migraine risk is associated with both genetic and brain morphometry
differences. Yet, the relationship between migraine, brain morphom-
etry and genetics has not been studied concurrently. Here we have
used summary statistics from the largest available genome-wide as-
sociation studies to examine the genetic overlap between migraine
and brain volumes (i.e., intracranial volume and regional volumes of
nine subcortical brain structures). We further focused on identifying
and annotating genomic regions with a shared aetiology between
brain imaging measures and migraine risk. Finally, we examined
whether the size of any of the examined brain regions was causally
associated with an increase in migraine risk using a Mendelian ran-
domisation approach.
At the genome-wide level, we observed a significant negative gen-
etic correlation between migraine risk and intracranial volume (rG =
-0.11, p = 1x10-3) but not with any subcortical region. However, at
the regional level, we identified jointly associated genomic loci
shared between migraine and every brain structure. Gene enrich-
ment in these shared genomic regions suggested possible links with
neuronal signalling and vascular regulation. Finally, we provide evi-
dence of a possible causal relationship between smaller total brain,
hippocampal and ventral diencephalon volume, and increased mi-
graine risk as well as a causal relationship between increased risk of
migraine and a larger volume of the Amygdala.
In summary, we leveraged the power of large genome-wide associ-
ation studies to show evidence of shared genetic pathways that
jointly influence migraine risk and several brain structures,
suggesting that altered brain morphometry in individuals with high
migraine risk may be genetically mediated. Further interrogation of
these results showed support for the neurovascular hypothesis of mi-
graine etiology and shed light on potentially viable therapeutic
targets.
P97
Reversible cerebral vasoconstriction syndrome and polymorphisms
of thrombophilia genes
S. Zamanian
Social security organization, Mashhad, Iran
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Background and aims:
(RCVS)characterized by the acute intense headache, focal and/or uni-
versal cerebral symptoms, epileptic paroxysms,accompanied by re-
versible segmental multifocal cerebral vasospasm, which disappears
in three months.Aim of our study was to identify gene polymor-
phisms predisposing to hereditarv thrombophilia in REVS patients
Methods: 24 patients (age 38+11 years) with RCVS were examined:
19 women (79.1%) aged 38.0+11.4 years,5 men (20.8%) aged
38.2+11.3 years. There didn't find significant gender difference in
age. Investigation included routine clinica and neurological examina-
tion,neurolayme research methods (brain MRI on 1.5T or 3T, MR
arterio-graphy) and molecular genetic study of polymorphisms pre-
disposing to thrombophilia: G20210A of prothrombin gene, C677T
methylenetetrahydrofolate reductase gene, 675 4G/5G gene of endo-
thelial plasminogen activator inhibitor (PA1-1, SERPINE1), 455 G/A
gene of the beta-polypeptide chain of fioninogen
Results: Polymorphism G20210A in the prothrombin gene was not
detected in the examined patients. Heterozygous carriage in the
methylenetetrahydrofolate reductase gene was observed in 10 pa-
tients - in nine women and one man (43.5%), homozygous-in two
women (8.3%). Polymorphism of the endothelial plasminogen activa-
tor inhibitor gene was detected in 16 patients (12 women and four
men) in the heterozygous state (66.7%) and in three - in the
homozygous
state (12.5%). Polymorphism 455 G/A was detected in heterozygous
state in six patients (25%): five women and one man and in homozy-
gous state in four patients 16.7%- two women and two men
Conclusion: The role of the revealed changes in the development of
the complicated course of CVS requires further study.
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Question
The purpose of this study was to evaluate the prevalence of persist-
ent post-concussion symptoms (PPCS; traditionally termed post-
concussion syndrome, or PCS), associated risk factors (demographics,
clinical presentation, premorbidity, and geographical location), and
to determine the risk of developing psychiatric or nonpsychiatric dis-
orders following mild traumatic brain injury (mTBI).
Methods
A state-wide, Ochsner Health (OH) hospital data collection was con-
ducted between 2010 and 2020 to identify patients diagnosed with
mTBI– based on "ICD-10 criteria" as stated by the electronic medical
record. The results of this study indicate there is a significant associ-
ation between patient characteristics and the development of PPCS.
Results
1481 (13.9%) patients developed PPCS following mTBI. Patient demo-
graphics including race and ethnicity demonstrated significant asso-
ciations with PPCS (p<0.0001; p=0.0001). The presence of somatic,
emotional, and cognitive symptoms following mTBI all demonstrated
significant associations to the development of PPCS (p<0.0001). Som-
atic symptoms following mTBI was the single most influential factor
identified towards the development of PPCS (OR 26.64, 95% CI
[22.03-29.84], p<0.0001). Geographic location also demonstrated sig-
nificant associations, with isolated communities at almost four times
the likelihood of developing PPCS compared to urban communities
(OR 3.72, 95% CI [1.97-7.01], p<0.0001). Lastly, our study showed an
increased probability of psychiatric and non-psychiatric disorders
when developed in congruence with PPCS (p<0.0001).
Conclusion
Prior to this research, no study to our knowledge has applied most
recent consensus guidelines to prevalence studies of PPCS, nor to
identifying demographic, neuropsychiatric risk and prognostic fac-
tors. Our findings provide the most up to date evidence of the asso-
ciation between patient characteristics and the development of
persistent post-concussion symptoms.
Fig. 1 (abstract P98). See text for description.
Fig. 2 (abstract P98). See text for description.
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QUESTION
Painful Trigeminal Neuropathy (PTN) is an entity which affects the tri-
geminal nerve axonally and has not yet been well studied. We
present our series of the last five years.
METHODS
Observational, descriptive and retrospective study from a database
consisting of patients with trigeminal pain followed up in a tertiary
hospital for the last five years. We include patients with PTN (ICHD3
criteria: code 13.1.2). We analyzed epidemiological, etiological, clinical
and therapeutic variables.
RESULTS
We found 30 patients with PTN (4%) out of 262 patients with trigem-
inal pain (classic TN: 33%, secondary: 15%, idiopathic: 40%). Women:
67%, mean age of debut: 61.1y [21-92] with an evolution of 3.6y and
mean follow-up of 18 months.
Symptoms: right side 48%, left side 31%, bilateral 21%. Affected
branches: V1 31%, V2 17%, V3 7%, V1+V2 21%, V2+V3 14%,
V1+V2+V3 10%. Burchiel type 2: 94%, Burchiel type 1+2: 7%.
Causes: post-herpetic 28%, post-surgery 24%, post-traumatic 10%,
oral infection 3%, idiopathic 34%.
Need for therapy: 90%. Most frequently used drug at start: PGB 38%,
GBP 35%, others 27%. Average number of therapies: 2. Monotherapy
efficacy: 73%; Polytherapy: 27%. Most effective drug: GBP 30.7%
(mean dose: 1212mg/d); CBZ/OXC/ESLI 23%; PGB 19%; AMT 19%;
transdermal lidocaine 15%; Duloxetine 8%, LCS 8%, anaesthetic
blockade of affected branch 8%.
Most frequent associations: post-herpetic + V1: 100%. Response to
transdermal lidocaine in herpetic causes: 50%. Bilateral involvement
+ idiopathic cause: 100%.
CONCLUSIONS
PTN is an infrequent entity in trigeminal pain (4%) and it is clinically
and etiologically heterogeneous. Bilateral affection is associated with
an idiopathic cause, and herpetic causes always affect V1. The most
effective drug was gabapentin and 50% of post-herpetic cases
showed a good response to transdermal lidocaine.
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Objective: To evaluate whether there are differences in pressure pain
thresholds (PPT) over neural structures in the cranio-cervical region
and upper limbs between patients who present with headache and
those who do not shortly after a whiplash injury
Methods: A case-control study was conducted from September 2020
to February 2021 in a Traumatology Clinic in Madrid, Spain. PPT (N/
cm2) were evaluated with an algometer twice over the median,
ulnar, radial, supra-orbitaire and greater occipital nerves bilaterally.
The evaluator was blinded to the group allocation.
Results: Among 49 consecutive patients who were assessed, 41 eli-
gible patients were included in this study, 22 and 19 with and with-
out headache, respectively.
Baseline differences between groups were found in relation to sex;
there were more women in the group with headache (73.7% vs 50%
in the non-headache group). No baseline differences were found in
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age, height, weight and days from the accident to the evaluation.
When compared to the non-headache group, significantly lower PPT
(mean ± SD; p-value) were found in the headache group for left
(20,92±7,4; p=0,031) and right (20.90±8,5; p=0,028) radial nerves,
right ulnar nerve (16.64±5,52; p=0,016) left (8.47±2,62; p=0,008) and
right (8.79±3,15; p=0,008) supra-orbitaire nerves and left (8.79±3,10;
p<0,001) and right (8.64±2,83; p<o,001) greater occipital nerves.
Conclusion:
People who present with headache soon after a whiplash injury
show lower PPT over neural structures when compared to those pa-
tients who did not develop headache. These findings suggest the
presence of greater sensitization in those who develop headache fol-
lowing a whiplash trauma.
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Post-traumatic headache, a narrative review and a report of the
latest therapeutic and management guideline (EHF abstract)
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Post traumatic headache (PTH) is referred to any newly developed or
worsened previously existing headache, occurring within 7 days after
trauma or regaining consciousness post-trauma. Headaches resolving
within 3 months after onset are called acute and persisting beyond 3
months are called persistent.
A prevalence of 33-92% has been reported for PTH. Considering the
significant increase in the amount of traumatic injuries, PTH as the
most prevalent sequel of trauma is also believed to rapidly increase.
Interestingly, there is no dose-response relationship between the in-
jury and headache severity. PTH mostly resembles migraine, tension
type, and cervicogenic headaches as well as trigeminal autonomic
cephalalgias.
PTH has a benign course with complete symptom resolution. It usu-
ally resolves within 3-6 months after its onset, though it might persist
for one year or even longer. In a minority of patients headache have
a prolong course and sometimes resistant to different treatment
modalities.
Risk factors for PTH include age, sex, headache at emergency depart-
ment at first admission, psychological disorders and medications,
substance abuse, history of pre-injury headaches, history of physical
or sexual abuse, low educational achievements, medication overuse
and associated factors including dizziness, fatigue, decreased concen-
tration, psychomotor slowing, memory problems, insomnia, anxiety,
personality changes are addressed for PTH.
Pathophysiology of PTH is mainly related to inflammatory markers in-
creasing in CNS after trauma and increased permeability of blood
brain barrier to immune agents and pathogens.
Work up includes comprehensive patient evaluation and tests to rule
out serious conditions. Medication usually begins with analgesics and
NSAIDs with management of comorbidities and psychological sup-
port. If the pain didn"t get resolved, further pharmacologic medica-
tion will be prescribed according to the therapeutic management of
the nearest headache phenotype.
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Objective: To assess if subjects who develop headache shortly after
a whiplash injury show less range of motion on the flexion-rotation
test (FRT) than those who do not develop headache
Methods: A case-control study was conducted on patients between
18-65 years old diagnosed with whiplash associated disorders (WAD)
grade II according to the Quebec Task Force. Patients were excluded
if they had previous headache prior to the whiplash injury, were eval-
uated more than 30 days after the whiplash injury and/or who had a
serious disease or congenital condition. Range of motion (°) on the
FRT was evaluated bilaterally in consecutively recruited patients. The
evaluator was blinded to the headache status.
Results: 41 patients were included in this study, 22 and 19 with and
without headache, respectively. Baseline differences between groups
were found only in relation to sex; there were more women in the
group with headache (73.7% vs 50% in the non-headache group).
Statistical analysis revealed that range of motion (°) on the FRT was
significantly reduced in patients with headache on both the left
(mean±SD: 28,98±7,76 vs 35,29±4,92; p=0,002) and right side (29,73±
7,7 vs 36,84±4,05; p<0,001) when compared to the non-headache
group.
Conclusion:
A decreased range of motion was observed on the FRT in patients
who have developed headache shortly after a whiplash injury when
compared to those patients who did not develop headache. These
findings suggest that the upper cervical structures may be involved
in the presence of headache in patients with acute WAD.
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Objective: To evaluate the efficacy, safety, and tolerability of atoge-
pant, an oral CGRP receptor antagonist, for the preventive treatment
of chronic migraine (CM).
Methods: PROGRESS (NCT03855137) was a 12-week phase 3 trial in
adults with CM, randomized 1:1:1 to atogepant (30mg twice daily
[BID], 60mg once daily [QD]) or placebo. Primary efficacy endpoint
was change from baseline in mean monthly migraine days (MMDs)
over 12 weeks. A key secondary endpoint was proportion of partici-
pants with ≥50% reduction in 3-month average of MMDs.
Results: Of 778 participants (89.2% completed double-blind treat-
ment period), 773 were in safety population (average age=42.1 years;
average BMI=25.5 kg/m2; 87.6% female; 59.4% White; 36.4% Asian),
and 755 in modified intent-to-treat (mITT) population. Baseline mean
MMDs (mITT population) were 18.6 – 19.2 across groups. Mean
change from baseline over 12 weeks was −7.5 days for atogepant
30mg BID, −6.9 for atogepant 60mg QD, and -5.1 for placebo (atoge-
pant 30mg BID vs. placebo, p<0.0001, atogepant 60mg QD vs. pla-
cebo, p=0.0009). Reduction of ≥50% in 3-month average of MMDs
was achieved by 42.7% of participants in the atogepant 30mg BID
group, 41.0% in the atogepant 60mg QD group and 26.0% in the pla-
cebo group (30mg BID vs. placebo, p=0.0003, 60mg QD vs. placebo,
p=0.0009). Treatment-emergent adverse events (TEAEs) were re-
ported by 56.4% (atogepant 30mg BID), 63.2% (atogepant 60mg QD)
and 49.4% (placebo) of participants. Most frequent TEAEs (≥5% any
group): constipation (10.9% atogepant 30mg BID, 10.0% atogepant
60mg QD, 3.1% placebo); nausea (7.8% atogepant 30mg BID, 9.6%
atogepant 60mg QD, 3.5% placebo). Serious TEAEs were reported by
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1.6% (atogepant 30mg BID), 2.7% (atogepant 60mg QD) and 1.2%
(placebo) of participants; none treatment-related.
Conclusion: Atogepant showed significant reductions in MMDs in
participants with CM and was safe and generally well-tolerated.
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Objective
Evaluate the safety of zavegepant 10 mg nasal spray, the only small
molecule CGRP receptor antagonist (gepant) for intranasal adminis-
tration in late-stage development for the acute treatment of
migraine.
Methods
This was a Phase 2/3, 1-year open-label safety study (NCT04408794)
of zavegepant nasal spray for the acute treatment of migraine. Adults
aged ≥18 years with a history of 2 to 8 moderate-severe monthly mi-
graine attacks were eligible. Use of another gepant was prohibited.
Subjects self-administered 1 dose of zavegepant 10 mg nasal spray
per calendar day as needed to treat migraine attacks of any severity,
up to 8 times per month, for 52 weeks. Months were defined as 4-
week intervals. Safety assessments included adverse events (AEs),
vital signs, ECG, nasal inspection, and clinical laboratory tests. Sub-
jects who took ≥1 dose of zavegepant were included in the analysis.
Results
Of 608 subjects who entered the long-term treatment phase, 603
were treated with zavegepant 10 mg nasal spray. At baseline, the
mean (SD) number of attacks per month was 5.0 (1.89), and 18.1% of
treated subjects used preventive migraine medication. Treatment-
emergent AEs reported in ≥ 5% of subjects (Figure) were dysgeusia
(39.1%); nasal discomfort (10.3%); COVID-19 (7.5%); nausea (6.1%);
nasal congestion and throat irritation (5.5% each); and back pain
(5.3%). In total, 6.8% of subjects discontinued due to AEs; 1.5% dis-
continued due to dysgeusia. The majority of AEs (96.4%) were mild
to moderate. Of the 7 serious AEs reported, none was considered re-
lated to treatment by the investigators. Aminotransferases >3x the
upper limit of normal (ULN) occurred in 2.6% of subjects, none of
whom had concurrent elevations in bilirubin >2x ULN. Subjects used
a mean (SD) of 3.1 (1.6) zavegepant doses per month.
Conclusion
Favorable safety and tolerability profiles were observed with 1 year
of open-label zavegepant 10 mg nasal spray for the acute treatment
of migraine.
Fig. 1 (abstract P104). See text for description.
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Objective:To evaluate proportion of participants who sustained initial
responses of ≥50%, ≥75%, or 100% reduction in mean monthly mi-
graine days (MMDs) over 12 and 52-weeks of atogepant treatment
for episodic migraine.
Methods:Post-hoc analyses of 2 phase 3 trials: ADVANCE
(NCT03777059), 12-week placebo-controlled trial of atogepant (10,
30, 60mg); and a separate 52-week open-label, long-term safety (LTS)
trial (NCT03700320) of 60mg atogepant. Participants had initial re-
sponse if they achieved ≥50% reduction from baseline in MMDs in
month 1 (4 weeks) for ADVANCE or quarter 1 (3-month average) for
the LTS trial. Participants achieving initial response were categorized
by response threshold (≥50%, ≥75%, 100%). Proportion of partici-
pants sustaining the same initial response or ≥50% through each
subsequent month, or quarter, was calculated.
Results:In ADVANCE (Table 1), 70.8–81.1% of participants who
achieved a response of ≥50% in MMDs in month 1 sustained their re-
sponse (ie, a ≥50% response in month 2 and 3) throughout the treat-
ment period. Between 47.3–61.9% of those who were ≥75%
responders in month 1 sustained their response, while 79.2–86.9%
maintained ≥50% response in month 2 and 3. Of participants achiev-
ing initial 100% treatment response, 34.8–41.7% remained migraine-
free over 3 months (86.4–95.0% sustained responses of ≥50%, and
66.7–69.6% sustained responses of ≥75%). During the LTS trial (Table
2), 84.7%, 72.6%, and 42.2% of participants who achieved an initial
response of ≥50%, ≥75%, or 100% in quarter 1, sustained these re-
sponses through quarter 2, 3, and 4. Of those who were initial ≥75%
and 100% responders, >90% maintained ≥50% response in each sub-
sequent quarter. Few participants with initial response were non-
responders (<25% reduction in MMD) at the end of ADVANCE or LTS
trials.
Conclusion:Findings demonstrate the majority of participants who
achieved initial atogepant treatment response sustained it with con-
tinued treatment over a 52-week period.
Table 1 (abstract P105). Proportion of Participants in ADVANCE with
an Initial Response ≥50%, ≥75% or 100% Reduction in MMD with
Sustained Response through to Month 3



Table 2 (abstract P105). Proportion of Participants in the long-term
safety trial with an Initial Response of ≥50%, ≥75% or 100% Reduction
in MMD with Sustained Response through to Q4
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Objective: ADVANCE (NCT03777059) was a phase 3, 12-week trial in epi-
sodic migraine participants. ADVANCE trial completers were eligible to roll
over into a 40-week, open-label, extension trial (309-OLEX, NCT03939312).
The objective was to evaluate safety of atogepant in participants with car-
diovascular risk factors (CV-RFs) from ADVANCE and 309-OLEX.
Methods: Post-hoc analysis of participants receiving placebo or 60mg ato-
gepant from ADVANCE and 309-OLEX trials were evaluated for CV-RFs: age
[men ≥45 years; women ≥55 years], BMI ≥25 kg/m2, cardiovascular disease
(CVD) [including history of myocardial infarction, stroke, or transient ische-
mic attack], diabetes, dyslipidemia, hypertension, sleep apnea, smoking; or
taking concomitant medications for CVD, diabetes, or hypertension. (Goff
et al. Circulation 2014;129:S49–S73) Participants were stratified into 3
groups: 0, 1, or ≥2 CV-RFs.
Results: Percentage of participants with 0, 1 or ≥2 CV-RFs were simi-
lar across treatment arms and trials (Table 1); 87% of ADVANCE and
88% of 309-OLEX participants treated with atogepant had at least 1
CV-RF. Most common CV-RFs in both trials included BMI ≥25 kg/m2
(73.9-74.1%), hypertension (35.6-38.6%) and dyslipidemia (36.9-
37.9%). CV treatment-emergent adverse events (CV-TEAEs) were in-
frequent (<5%, Table 1). Treatment-related CV-TEAEs included atrio-
ventricular block in 1 placebo participant (0.4%), and palpitations in
2 atogepant participants (one in each trial [0.1%-0.5%]). No CV ser-
ious adverse events (CV-SAEs) were observed in either trial (Table 1).
Treatment emergent hypertension events were reported in 0.4% of
atogepant participants and 0.5% of placebo participants in the AD-
VANCE trial, and in 1.6% of the 309-OLEX trial participants.
Conclusions: Participants with baseline CV-RFs were well represented
in ADVANCE and 309-OLEX. Low incidence of CV-TEAEs were noted.
These data provide evidence supporting the safety profile of atoge-
pant, specifically in those with CV-RFs.
Table 1 (abstract 106). See text for description.
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Objective: Identify the optimal cut-off value for kinesiophobia in mi-
graine patients using the Tampa Scale for Kinesiophobia (TSK).
Methods: Fifty women aged between 18 and 55 years (mean 33.9;
SD 9.69) with migraine were evaluated. Migraine diagnosis followed
the third edition of the International Headache Society criteria. All
participants completed the questionnaires TSK and Migraine Disabil-
ity Scale (MIDAS). The disability is a variable associated with kinesio-
phobia. The MIDAS was used as a binary variable and the TSK as a
continuous variable. Thus, receiver operating characteristic analyses
were conducted to identify a clinically relevant cut-off score capable
of distinguishing kinesiophobia in migraine patients. The diagnostic
accuracy was interpreted as follows: 0.9- 1, excellent; 0.8- 0.9, very
good; 0.7- 0.8, good; 0.6- 0.7, sufficient; and 0.5- 0.6, bad, and <0.5
not useful. The local ethics committee approved the study (6862/
2016).
Results: The cut-off value for kinesiophobia in migraine individuals is
> 34 points. This tool presented sensibility of 74.3% (95% CI 57.87%
to 86.96%) and specificity of 63,6% (95% CI 30.79% to 89.07%), with
good accuracy of 72% (95% CI 57.51% to 83.77%) to differentiate
kinesiophobia in individuals with migraine. Furthermore, there was a
low diagnostic value positive likelihood ratio of 2.04 (95% CI 0.92 to
4.57) and a negative likelihood ratio of 0.40 (95% CI 0.20 to 0.81),
positive predictive values ranged from 76.46% to 94.18% and nega-
tive predictive values from 25.86% to 58.42%.
Conclusion: The optimal TSK cut-off of 34 points in migraine patients
has been established with good accuracy. This cut-off is beneficial for
clinicians to assess the presence of kinesiophobia in patients with mi-
graine. The cut-off score can help identify patients who need add-
itional attention and treatment, such as pain neuroscience education
and cognitive-behavioral therapy.
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Objective
Onabotulinumtoxin A (BoNTA) is a safe and effective treatment for
chronic migraine (CM). The local action of BoNTA favors the combin-
ation with oral treatments with systemic action. However, little is
known about the possible interactions with other preventives. We
aimed to describe pharmacological patterns in patients with CM
treated with BoNTA in routine clinical care and discuss safety and ef-
ficacy according to the presence or absence of concomitant oral
treatments.
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Methods
In this multi-center, observational, retrospective, cohort study, we
collected data from patients with CM receiving prophylactic treat-
ment with BoNTA. We documented concomitant migraine prophylac-
tic treatments (CcMP) and their side effects during four BoNTA
treatment cycles. Additionally, we collected monthly headache days
(MHDs) and monthly acute medication days (AMDs) from the pa-
tients' headache diaries. Patients with a CcMP treatment were com-
pared with those without using a nonparametric approach.
Results
We analyzed data from 181 patients, of whom 77 (43%) received a
CcMP treatment. The most prescribed concomitant treatments were
antidepressants and antihypertensive drugs. Side effects caused by
the CcMP treatments occurred in 18% (n=14) of the patients. Only in
4% (n=3), these adverse events (all caused by topiramate) had a sig-
nificant interference with the patients" functioning. Both patients
with and without CcMP treatment had a significant reduction of
MHDs and AMDs (p<0.001). The reduction of MHDs, however, was
significantly lower in patients with CcMP treatment (p=0.018) during
the fourth treatment cycle compared to patients without any con-
comitant treatment.
Conclusion
In our cohort, we did not identify any unexpected safety issues in pa-
tients treated with BoNTA and a CcMP treatment. Patients with a
CcMP treatment might have a smaller reduction in MHDs than those
without CcMP treatments, possibly due to the high resistance to
treatments in that subgroup of patients.
Table 1 (abstract P110). Proportion of participants with an initial
inadequate response in month 1 that achieved a subsequent response
of ≥25% or ≥50% reduction in MMDs in month 2 or 3
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OBJECTIVE: In DELIVER, eptinezumab reduced migraine frequency in
patients with migraine and prior preventive treatment failures. This
analysis evaluates patient-reported outcomes (PROs) over 24 weeks.
METHODS: DELIVER (NCT04418765) randomized and treated patients
with intravenous eptinezumab 100mg, 300mg, or placebo every 12
weeks. The assessed PROs include EuroQol 5-Dimensions 5-Levels vis-
ual analogue scale (EQ-5D-5L VAS; higher scores better); 6-item
Headache Impact Test (HIT-6; lower scores better), Patient Global Im-
pression of Change (PGIC; lower scores better), most bothersome
symptom (MBS; lower scores better), and Migraine-Specific Quality of
Life Questionnaire (MSQ, v2.1; higher scores better).
RESULTS: Patients received eptinezumab 100mg (n=299), 300mg (n=
294), or placebo (n=298). Mean changes from baseline to Week 12
(Wk12) in EQ-5D-5L VAS scores were 2.0 (100mg, P=0.0007) and 4.4
(300mg, P<0.0001) versus -3.1 (placebo), and were maintained or im-
proved to Wk24 (2.0, 5.2, -2.8, respectively). Mean baseline HIT-6 total
scores were ~66.4, with mean changes at Wk12 of -6.9 (100mg, P<
0.0001) and -8.5 (300mg, P<0.0001) versus -3.1 (placebo) that were
improved through Wk24 (-8.9, -9.9, -3.9). PGIC, MBS, and MSQ scores
showed greater improvement for eptinezumab than placebo.
CONCLUSION: In adults with migraine and prior preventive treat-
ment failures, eptinezumab robustly improved health-related quality
of life and reduced migraine-related burden over 24 weeks versus
placebo.
P110
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Objective: Post hoc analysis of ADVANCE (NCT03777059) to deter-
mine the proportion of participants who did not achieve initial re-
sponse of ≥25% or ≥50% reduction in mean monthly migraine days
(MMDs) that subsequently responded with continued atogepant
treatment.
Methods: ADVANCE was a 12-week, phase 3 trial, evaluating the
safety and efficacy of atogepant for preventive treatment of mi-
graine. This analysis calculated the proportion of atogepant-treated
participants who achieved <25% or <50% reduction from baseline in
mean MMDs in month 1 that subsequently achieved at least that re-
sponse in month 2 and in either month 2 or month 3, and the pro-
portion of atogepant-treated participants who achieved <25% or <
50% reduction in MMDs in month 1 and month 2 that achieved at
least that response in month 3.
Results: Few atogepant-treated participants (6.1- 8.4%) achieved <
25% reduction in MMDs monthly (atogepant 10mg 17/203; 30mg 17/
220; 60mg 13/212). Of those with <25% response in month 1 (Table
1), 36.2 – 48.3% achieved ≥25% reduction in MMDs in month 2 and
66.7 – 71.7% in month 2 or 3 Of participants with <50% reduction
from baseline MMD in month 1 (Table1), 33.8 – 41.3% achieved
≥50% reduction from baseline MMDs in month 2 and 52.8 – 61.4% in
month 2 or 3. Some participants who did not achieve ≥25% or ≥50%
reductions in MMDs in months 1 or 2 (Table2) were able to achieve
at least these responses. 31.6 – 48.5% achieved ≥25% reduction in
MMDs in month 3 and 16.7 – 37.2% achieved ≥50% reduction in
MMDs in month 3.
Conclusion: While the majority of atogepant-treated participants in
the ADVANCE trial responded to treatment within the first month, of
those who did not, a substantial number achieved at least a 25% or
50% reduction in monthly migraine days in the second or third
month.



Table 2 (abstract P110). Proportion of participants with an initial
inadequate response in month 1 and 2 that achieved a subsequent
response of ≥25% or ≥50% reduction in MMDs in month 3
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OBJECTIVE: In DELIVER, eptinezumab reduced migraine frequency in
patients with episodic (EM) or chronic migraine (CM) and 2-4 docu-
mented prior preventive treatment failures versus placebo. This ana-
lysis evaluated the preventive migraine efficacy of eptinezumab in
specific subgroups of patients.
METHODS: DELIVER (NCT04418765) randomized patients to eptinezu-
mab 100mg, 300mg, or placebo (administered intravenously every
12 weeks). Change from baseline in monthly migraine days (MMDs)
over Weeks 1-12 was analyzed in patient subgroups, including sex,
disease classification, medication-overuse headache (MOH) diagnosis,
and number of previous treatment failures.
RESULTS: Eptinezumab-treated patients demonstrated greater MMD
reductions over Weeks 1-12 than placebo across all subgroups, with
larger numerical advantages in patients with MOH versus the general
population, CM versus EM, high-frequency versus low-frequency EM,
and >2 prior preventive treatment failures versus 2 prior failures. The
95% confidence intervals for mean differences from placebo in
change from baseline did not cross 0 for any subgroups except men
and patients with low-frequency EM (both had ≤40 patients per
treatment arm).
CONCLUSIONS: Across all explored subgroups of adults with migraine
and prior preventive treatment failures, greater reductions in MMDs
over Weeks 1-12 were observed with eptinezumab versus placebo in
patients with MOH, CM, and >2 documented prior treatment failures.
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Objective: DELIVER evaluated the efficacy and safety of eptinezumab
for migraine prevention in patients with migraine and prior prevent-
ive treatment failures.
Methods: DELIVER (NCT04418765) is a phase 3b, randomized clinical
trial evaluating eptinezumab (100mg and 300mg administered intra-
venously every 12 weeks) for migraine prevention. The study in-
cludes a 24-week double-blind, placebo-controlled period and a 48-
week dose-blinded extension conducted in adults (18-75y) with epi-
sodic or chronic migraine and 2-4 preventive treatment failures
within the past 10y. The primary endpoint in the placebo-controlled
period was change from baseline in monthly migraine days (MMDs)
over Weeks (Wks) 1-12.
Results: A total of 891 individuals received ≥1 dose of study drug,
and 865 completed the placebo-controlled period. Eptinezumab
achieved statistically significant reductions in MMDs versus placebo
over Wks1-12 (100mg, -4.8; 300mg, -5.3; placebo, -2.1; P<0.0001),
which was maintained over Wks13-24. Over Wks1-12, more
eptinezumab-treated patients achieved ≥50% and ≥75% MMD reduc-
tion vs placebo (P<0.0001). Additionally, efficacy endpoints on
patient-reported outcomes were achieved. Incidence of treatment-
emergent adverse events was 42.5% (100mg), 40.8% (300mg), and
39.9% (placebo).
Conclusions: In adults with migraine and prior preventive treatment
failures, eptinezumab robustly decreased MMDs across Wks1-12 and
Wks13-24 compared to placebo, with a favorable safety and tolerabil-
ity profile.
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Objectives: The understanding of factors involved in the prognosis
of chronic migraine (CM) has become a topic of interest in the
current debate. Compelling evidence has suggested a negative prog-
nostic value for psychopathological disorders. Dysfunctions of the
endocannabinoid system can underlie several psychiatric disorders.
To date, no data is available for CM. Hence, the present study aims
to evaluate the association existing between psychopathological dis-
orders and endocannabinoid system in CM.
Method: Thirty-four patients (mean age=44.9±11.9) with CM (oper-
ationally defined according to ICHD-III) who failed at least three pre-
ventive therapies were enrolled and received full psychological
evaluation according to DSM-V criteria for mood, anxiety, and per-
sonality disorders. Gene expression of enzymes involved in the
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synthesis and degradation of endocannabinoids and their receptors
(CB1 and CB2) was assessed in peripheral blood mononuclear cells.
Results: Among enrolled patients, 53% (n=18) presented mood disor-
ders (MD), 79% (n=27) anxiety disorders (AD). In addition, 53% (n=
18) resulted positive for personality (PD) disorders (Cluster C - pre-
dominantly obsessive-compulsive disorder). Interestingly, different as-
sociations between these psychopathological disturbances and
mRNA levels of cannabinoid receptors were found. Specifically,
higher CB1 (2.97 ± 2.05 vs 1.66 ± 1.00, p=.018) and NAPE (2.09 ±
0.62 vs 1.63 ± 0.50, p=.04) receptor gene expression was found in
MD when compared to non-MD. A tendency to higher FAAH values
was found in AD when compared with non-AD (2.09 ± 0.62 vs 1.63 ±
0.50, p=.04). Finally, lower CB1 gene expression (1.48 ± 0.78 vs 2.52 ±
1.76, p=.027) was detected in PD when compared to non-PD.
Discussion: These preliminary findings provide knowledge regarding
the association existing between psychopathological disorders and
alterations in the endocannabinoid activity in CM.
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Objective: Evaluate real-world persistence rates and costs among pa-
tients with chronic migraine (CM) treated with onabotulinumtoxinA
(onabotA) or calcitonin gene–related peptide monoclonal antibody
(CGRP mAb).
Methods: This retrospective, longitudinal, observational study ana-
lyzed the IBM MarketScan® Commercial and Medicare Supplemental
databases (7/1/17-2/29/20). Adults treated with onabotA or CGRP
mAbs (based on overall migraine ICD-10 codes) and having continu-
ous coverage ≥6 months prior and ≥12 months after treatment initi-
ation were included. Persistence to treatment was assessed at 6, 9,
and 12 months, and all-cause and migraine-related costs were evalu-
ated during the 12-month follow-up period. Persistence and costs
were adjusted for potential confounders (demographics, comorbidi-
ties, oral migraine preventive medication [OMPM] use) using general-
ized linear model regression.
Results: Of 66,303 patients with onabotA or CGRP mAb claims, 2697
CM patients met inclusion/exclusion criteria. In the total population,
patients were primarily female (86%) with a mean age of 44 y, which
was consistent among the individual CGRP mAbs. Persistence was
higher among those receiving onabotA vs the combined CGRP mAbs
group at 6 (67% vs 47%; P<.001), 9 (51% vs 37%; P<.001), and 12
(40% vs 27%; P<.001) months. OnabotA and CGRP mAbs were associ-
ated with comparable 12-month all-cause ($16,681 vs $16,666) and
migraine-related ($8198 vs $8518) costs. Compared to CGRP mAbs,
onabotA was associated with lower 12-month acute medication
($763 vs $1240; P<.001), OMPM ($685 vs $993; P<.01), and migraine-
related inpatient ($224 vs $728; P<.01) costs. Migraine-related emer-
gency department costs were comparable between both groups
($149 vs $129). Findings were sustained after regression adjustment
for confounders.
Conclusions: Patients with CM initiating onabotA had higher persist-
ence and comparable all-cause and migraine-related costs over 12
months compared to those taking CGRP mAbs.
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Objective
Assess the efficacy of rimegepant— an oral small molecule calcitonin gene-
related peptide receptor antagonist — for the acute treatment of migraine
in subjects with and without a history of insufficient response to triptans.
Methods
Three double-blind, placebo-controlled trials of similar design random-
ized adults with migraine to rimegepant 75 mg tablet (NCT03235479,
NCT03237845) or ODT (NCT03461757) or placebo to treat 1 migraine
attack of moderate to severe pain intensity. Subgroups with a history
of insufficient response with 1 or ≥2 triptans and those without a his-
tory of insufficient response, including triptan-naïve and current triptan
users, were analyzed. Triptan insufficient response was defined as self-
reporting a history of discontinuing ≥1 triptan due to inadequate effi-
cacy and/or poor tolerability. The co-primary endpoints were 2-hour
freedom from pain and the most bothersome symptom (MBS).
Results
In the pooled population (N=3507: rimegepant n=1749, placebo n=1758),
2272 (64.8%) subjects had no history of triptan insufficient response and
1235 (35.2%) had a history of insufficient response with ≥1 triptan. Results
for the co-primary endpoints in each triptan subgroup are shown in Figure
1. No differences in co-primary endpoints were found in pairwise compari-
sons of triptan subgroups in rimegepant-treated subjects (Figure 2).
Conclusions
Rimegepant was effective for the acute treatment of migraine in sub-
jects with and without a history of triptan insufficient response. The effi-
cacy of rimegepant was consistent among those with insufficient
response to 1 or ≥2 triptans and those who were triptan-naïve or cur-
rently using triptans.
Fig. 1 (abstract P115). Co-primary Efficacy Endpoints at 2 Hours
Postdose by Triptan Experience Subgroups



Fig. 2 (abstract P115). Coprimary Efficacy Endpoints Compared
Pairwise between Triptan Experience Subgroups Using Logistic
Regression Models in Rimegepant-Treated Subjects

Fig. 1 (abstract P117). Reduction of (A) ≥30%, (B) ≥50%, (C) ≥75%,
and (D) 100% in Mean MMDS BY 4-Week Intervals
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migraine attacks in migraine patients: A randomized clinical trial
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Question
Does adenosine infusion induce migraine attack?
Methods
In a randomized, double-blinded, placebo-controlled, crossover
study, 18 participants diagnosed with migraine without aura were al-
located to receive 120 μg/kg/min adenosine or placebo over 20 mi-
nutes. Headache intensity, migraine associated symptoms, vital signs,
the diameter of the superficial temporal artery (STA) and blood flow
velocity in the middle cerebral artery (VMCA) were measured at base-
line and every 10 minutes until two hours post-infusion start.
The primary endpoint was the difference in incidence of migraine at-
tacks after adenosine compared to placebo.
Results
Eighteen participants completed the study. We found no difference
in incidence of migraine following adenosine (7/18, 39%) compared
to placebo (3/18, 17%) (P = 0.29). Fourteen of 18 (78%) participants
reported headache after adenosine compared to placebo (6/18, 33%)
(P < 0.01). Adenosine increased heart rate (P < 0.001), facial skin
blood flow (P < 0.05) and STA diameter (AUCT0-20min, P = 0.01), and
decreased VMCA (AUCT0-20min, P < 0.001) compared to placebo.
While mean arterial blood pressure (P = 0.96) remained unaltered.
Conclusion
Adenosine induced headache accompanied by a short-lasting (< 30
min) dilation of intra- and extracerebral arteries. However, adenosine
is a less powerful migraine inducer compared to other migraine indu-
cing substances.

P117
Treatment Responder Rates of Oral Atogepant for the Preventive
Treatment of Chronic Migraine: Results From the PROGRESS Trial
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Objective: To evaluate mean monthly migraine day (MMD) re-
sponder rates to characterize the efficacy profile of atogepant in the
preventive treatment of chronic migraine (CM).
Methods: PROGRESS was a multicenter, randomized, double-blind,
placebo-controlled phase 3 study that assessed the safety,
tolerability, and efficacy of atogepant 30 mg twice daily (BID)
and 60 mg once daily (QD) compared with placebo for the pre-
ventive treatment of CM. Adults (18-80 years) with a ≥1-year his-
tory of CM and confirmation of ≥15 monthly headache days and
≥8 MMDs during the baseline period were randomized 1:1:1 to
receive placebo, atogepant 30 mg BID, or atogepant 60 mg QD.
These analyses evaluated ≥30%, ≥50%, ≥75%, and 100% reduc-
tions in mean MMDs across 12 weeks and at 4-week intervals. All
reported P values are nominal; there was no adjustment for
multiplicity.
Results: A total of 778 participants were randomized to treatment.
The modified intent-to-treat population included 755 participants:
placebo: n=246; atogepant 30 mg BID: n=253; and atogepant 60
mg QD: n=256. Atogepant-treated participants (30 mg BID and
60 mg QD) were significantly more likely than placebo-treated
participants, respectively, to experience a ≥30% (62.1% and 59.0%
vs 43.1%; P<0.001), ≥50% (42.7% and 41.0% vs 26.0%; P<0.001),
or ≥75% (21.3% and 18.8% vs 5.7%; P<0.001) reduction in mean
MMDs across 12 weeks. During weeks 1-4 and 5-8, the proportion
of participants experiencing a ≥30% or ≥50% reduction in mean
MMDs was significantly greater for both atogepant doses vs pla-
cebo and during weeks 9-12 for atogepant 30 mg BID vs placebo
(Figure). The proportion of participants experiencing a ≥75% or
100% response was higher for both doses of atogepant in each
4-week interval assessed.
Conclusions: Both atogepant dosing regimens increased the propor-
tions of participants with CM achieving ≥30%, ≥50%, ≥75%, or 100%
reduction in mean MMDs across 12 weeks.
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(CaMEO-I) Study: methods and global findings for diagnosis rates
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Objective: To describe the methodology and present findings on mi-
graine diagnosis, consulting, and current medication use for migraine
across 6 countries.
Methods: CaMEO-I was a cross-sectional, observational, web-based
study in 2021 in 6 countries: US, Canada, UK, Germany, France, and
Japan. A validated questionnaire identified patients with migraine
based on modified International Classification of Headache Disorders,
3rd ed (mICHD-3) criteria. Qualified respondents provided sociode-
mographic background, headache features, migraine disability based
on the Migraine Disability Assessment Scale (MIDAS), and history of
consulting, diagnosis, and treatment patterns.
Results: A total of 14,492 individuals met criteria for migraine (ap-
proximately 2400 from each country) and were included in this ana-
lysis. The mean age among migraine respondents ranged from 40.3-
42.3 years and the majority were female (68.7-73.8%). Median
monthly headache days (MHDs) ranged from 2.3 to 3.3 days, with be-
tween 5.4% (France) to 9.5% (Japan) of respondents reporting ≥15
MHDs. Moderate-to-severe migraine-related disability was reported
between 30.3% (Japan) to 52.0% (Germany) of migraine respondents
(Figure). Self-reported medical diagnosis (SRMD) rates for migraine,
chronic/transformed migraine, or menstrual migraine among those
meeting the ICHD-3 case definition ranged from 42.8% (Japan) to
49.3% (US). The SRMD rates for chronic/transformed migraine ranged
from 0.7% (Japan) to 4.8% (US) of respondents with migraine. In the
overall migraine population, rates of current preventive use ranged
from 6.4% (Japan) to 16.8% (US).
Conclusions: Between one-third and one-half of respondents who
met mICHD-3 criteria for migraine reported moderate to severe
migraine-related disability as measured by MIDAS. While there were
between-country differences in the proportion of CaMEO-I respon-
dents with an SRMD of migraine and chronic migraine, underdiagno-
sis of migraine was a concern in each country studied.
Fig. 1 (abstract P118). Rates of Moderate-to-Severe Migraine-
Related Disability (A), Self-Reported Medical Diagnosis (B), and
Current Prevention Use (C) Across Countries in CaMEO-I
Respondents With Migraine
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OBJECTIVE: This analysis reports the impact of eptinezumab, an anti-
calcitonin gene-related peptide monoclonal antibody, on work prod-
uctivity and daily activities in patients with migraine and prior pre-
ventive treatment failures.
METHODS: The DELIVER study (NCT04418765) randomized adults
(18-75y) with migraine and documented evidence of 2-4 prior pre-
ventive treatment failures to receive eptinezumab 100mg, 300mg, or
placebo (IV every 12 weeks). At baseline and every 4 weeks, patients
completed the migraine-specific 6-question Work Productivity Activ-
ity Impairment (WPAI:M) questionnaire (7-day recall). Changes from
baseline in WPAI subscores were predefined secondary endpoints
and analyzed without control for multiplicity.
RESULTS: The full analysis set included 890 patients (100mg, n=299;
300mg, n=293; placebo, n=298). Mean baseline WPAI subscores indi-
cated a negative impact of migraine on work productivity and nor-
mal daily activities. Beginning at first post-baseline assessment at
Week 4 and through Week 24, eptinezumab demonstrated larger re-
ductions than placebo in absenteeism (P<0.05), presenteeism (P<
0.001), work productivity loss (P<0.001), and activity impairment (P<
0.001) subscores.
CONCLUSIONS: In adults with migraine and prior preventive treat-
ment failures, eptinezumab treatment robustly improved migraine-
related absenteeism, presenteeism, work productivity loss, and activ-
ity impairment as early as Week 4 and throughout the study.
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Objective: To characterize the magnitude of treatment effect in ato-
gepant responders and nonresponders. In the phase 3 ADVANCE
trial, treatment with atogepant 60mg reduced mean monthly mi-
graine days (MMDs) from 7.8 days at baseline to 3.0 at weeks 9-12
(Δ=-4.7) in the overall episodic migraine population, which included
treatment responders and nonresponders (ie, participants with
marked benefit and those with minimal benefit). This approach ob-
scures clinically relevant information regarding the magnitude of
treatment effect in these two populations.
Design/Methods: This post hoc analysis used data from participants
who completed the 12-week ADVANCE trial. Mean MMDs, acute medi-
cation use days, and Migraine-Specific Quality of Life-Role Function-
Restrictive (MSQ-RFR) scores were calculated in treatment responders
(based on a percentage reduction in MMDs) and nonresponders.
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Results: During weeks 9-12, a ≥50% improvement (ie, a 50%-100%
reduction in MMDs from baseline) was achieved by 71% (139/195) of
participants. In these responders, MMDs were reduced from 7.6 at
baseline to 1.3 at weeks 9-12 (Δ=-6.3). A ≥75% response was
achieved in 50% (97/195) of participants. In this group, MMDs were
reduced from 7.7 at baseline to 0.6 at weeks 9-12 (Δ=-7.1). Atogepant
60mg nonresponders (<25% reduction in MMDs) comprised 15%
(30/195) of participants and showed an MMD change from 7.7 at
baseline to 9.1 at weeks 9-12 (Δ=+1.4). Acute medication use days in
≥50% MMD responders decreased from 7.1 at baseline to 1.6 at
weeks 9-12 (Δ=-5.5). In treatment nonresponders (<25% reduction in
MMDs), acute medication use days were 7.3 at baseline and 7.2 at
weeks 9-12 (Δ=-0.1). Similar results were observed for mean MSQ-RFR
score changes in responders and nonresponders.
Conclusions: For the 71% of participants who experienced a ≥50%
reduction in MMDs, a substantial treatment effect (ΔMMD =-6.3) was
observed, which represents an 83% reduction in MMDs.
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Objective: To analyze the real-world effectiveness and safety of
155U, 156-195U and 195U onabotulinumtoxinA (onabotA) in patients
with chronic migraine (CM) from the PREDICT study. The phase 3
PREEMPT clinical trials established the safety and efficacy of 155-
195U onabotA in adults with CM.
Methods: PREDICT (NCT02502123) was a Canadian 2-year, prospective, ob-
servational study in adults with CM. Patients received onabotA approxi-
mately every 12 weeks (≤7 treatment cycles [Tx]) per the Canadian product
monograph. The primary endpoint was mean change from baseline in
Migraine-Specific Quality of Life (MSQ) at Tx4. Headache days (daily head-
ache diary), physician and patient satisfaction were evaluated throughout
the study. This analysis stratified the safety population (≥1 onabotA dose)
into 3 groups (155U,156-195U and 195U) by the dose receivedon ≥3 of the
first 4 treatment cycles.
Results:Of 184 patients that received ≥1 onabotA dose, 68 received 155U,
65 received 156-195U and 13 received 195U on ≥3 treatments. Baseline
characteristics were similar between groups. Baseline mean (SD) headache
days/month 21.6(6.4) 155U;20(7) 156-195U; and 21.7(6) 195U decreased
over time (Tx4: -7.1[6.7] 155U; -6.5[6.7] 156-195U;-11.2[6.4] 195U versus
baseline). Improvements in all MSQ domains were observed across groups
at Tx4 and the final visit. Physicians rated most patients as improved, and
the majority of patients were satisfied at the final visit (80.8% 155U; 83.6%
156-195U; 90% 195U). Treatment-emergent adverse events (TEAEs) were re-
ported in 18/68 patients (26.5%) in the 155U group, 41/65 (63.1%) in the
156-195U group and 10/13 (76.9%) in the 195U group; treatment-related
TEAEs were 9(13.2%), 10(15.4%) and 3(23.1%) respectively; serious TEAEs
were 0, 3(4.6%), and 1(7.7%), and not treatment-related.
Conclusion:Long-term treatment with 155U, 156-195U, and 195U
onabotA in PREDICT was safe, well-tolerated, and effective in the
treatment of CM. No new safety signals were identified.
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Background: Given the limited efficacy of pharmacological treat-
ments for chronic migraine (CM), new non-pharmacological strat-
egies have gained increasing attention. Body ownership illusions
have been proposed as a non-pharmacological strategy for pain re-
lief. Here we report the preliminary data from a randomized con-
trolled trial (RCT) evaluating the efficacy in reducing pain perception
of the enfacement illusion created through an immersive virtual real-
ity (VR) system in CM
Method: Data are taken from a double-blind RCT, involving CM pa-
tients randomly assigned to the experimental or the control group.
The experimental group was exposed to the enfacement illusion;
whereas the control group to a pleasant immersive VR environment.
Both conditions consisted in three VR sessions (20 minutes) during a
one-week period. At the baseline (T0) and at the end of the interven-
tion (T1), the patients filled in behavioral measures related to their
emotional and psychological state, and body image perception. Be-
fore and after each VR session, we assessed the level of pain and the
affective state of the patients.
Results: Twenty-five CM patients received the experimental (n=11,
mean age=39.5±12.6) or the control (n=14, mean age=44.3±10.7)
condition. Patients were comparable from the clinical and psycho-
logical point of view at T0. Data showed a comparable effect be-
tween the two groups in terms of pain reduction following the
intervention: both the experimental and control groups achieved a
significant reduction on the VAS scale within each VR session and
when comparing sessions 1 and session 3. More pronounced benefits
were found for the experimental group than the control group in
terms of changes in the affective state between T0 and T1.
Discussion: These preliminary results seem to support the effective-
ness of body ownership illusions as a cognitive behavioral interven-
tion acting not only on pain relief but also on the affective state in
patients with CM.
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Objective
Evaluate the safety and tolerability of rimegepant in adults with car-
diovascular (CV) risk factors.
Methods
This was a multicenter, long-term, open-label safety study
(NCT03266588) in adults with a history of 2-14 monthly migraine at-
tacks of moderate to severe pain intensity. Subjects used rimegepant
75 mg up to once daily for up to 52 weeks. For this analysis, subjects
were organized into subgroups by number of baseline CV risk factors
(0, 1, ≥2) and Framingham 10-year risk of developing a CV condition
(low = <10%, moderate to high = ≥10%).
Results
Of the 1800 rimegepant-treated subjects, 735 (40.8%) had CV risk fac-
tors (518 [28.8%] had 1 and 217 [12.1%] had ≥2]) and 126 (7.0%) had
a moderate to high risk 10-year CV risk. The most common adverse
events (AEs) regardless of relationship to treatment were upper re-
spiratory tract infection (8.8%), nasopharyngitis (6.8%), and sinusitis
(5.1%), and the proportion of subjects reporting ≥1 AE was similar
across all subgroups (Table). No serious AEs were considered by the
investigator to be related to rimegepant. Only 1 subject out of 1800,
a 53 year-old male with a history of CV disease (angina pectoris), ex-
perienced an ischemic Cardiac Disorder SOC AE (angina pectoris)
deemed by the investigator to be not related to rimegepant.
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Conclusion
Rimegepant dosed up to once daily for up to 1 year showed favor-
able safety and tolerability in adults with migraine with CV risk fac-
tors, including adults with moderate to high CV risk.
Table 1 (abstract P122). See text for description.

Fig. 1 (abstract 123). See text for description.
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Objective Assess preference for and satisfaction with open-label
rimegepant as well as CGI-C over 1 year of use as a preventive treat-
ment and acute treatment for migraine.
Methods This 1-year open-label extension phase of a 12-week, ran-
domized, double-blind, placebo-controlled study (NCT03732638) in-
cluded adults aged ≥18 years with a history of 4-18 moderate-severe
monthly migraine attacks. Subjects completing 12 weeks of double-
blind treatment with rimegepant 75 mg or placebo every other day
could continue with open-label treatment with rimegepant 75 mg
every other day for preventive treatment of migraine for 52 weeks;
on nonscheduled dosing days, they could take rimegepant 75 mg up
to once daily as needed for acute treatment. Exploratory objectives
evaluated rimegepant on Preference of Medication (PoM), Satisfac-
tion with Medication (SM), and CGI-C scales at Weeks 12 and 52 of
the open-label extension phase (ie, overall study Weeks 24 and 64).
Results Of 741 subjects treated in the double-blind treatment phase,
603 (81.4% [rimegepant n=301, placebo n=302]) were treated in the
open-label extension phase (mean age 42.6 years, 82.7% female, hx
of 7.9 monthly mod-sev attacks). Percentages (95% CI) of subjects
preferring rimegepant to prior migraine treatments at Week 12 (n=
357) and Week 52 (n=246) were 82.6% (78.3, 86.2) and 85.2% (80.4,
89.0), respectively. Percentages (95% CI) completely satisfied with
rimegepant were 32.7% (28.2, 37.6) at Week 12 and 47.2% (41.5,
53.0) at Week 52; most of the other subjects reported being very sat-
isfied. Percentages (95% CIs) improved on the CGI-C at Weeks 12 and
52, respectively, were 95.1% (92.9, 96.7) and 98.3% (96.4, 99.2). Week
52 results are shown in the Figure.
Conclusion Large majorities of subjects who used open-label rimege-
pant for both preventive treatment and acute treatment of migraine
over 1 year preferred rimegepant to prior migraine medications, were
satisfied with rimegepant, and experienced clinical improvement.
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Objective: To assess self-reported use of preventive medications for
migraine available in 2021 and analyze potential treatment gaps
among individuals who are candidates for preventive treatment
based on the American Headache Society (AHS) Consensus State-
ment (ie, ≥3 monthly headache days [MHDs] with severe disability,
≥4 MHDs with some disability, or ≥6 MHDs regardless of disability
level).
Methods: CaMEO-I was a cross-sectional, observational, web-based
cohort study conducted in 2021 in the US, Canada, UK, Germany,
France, and Japan. Respondents who met International Classification
of Headache Disorders, 3rd ed symptom criteria were eligible to par-
ticipate in the survey assessment.
Results: Of 14,492 respondents with migraine included in this ana-
lysis (≈2400 from each country), 31.5-42.1% qualified for migraine
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preventive treatment based on the AHS Consensus Statement (US:
n=976; Canada: n=794; UK: n=767; Germany: n=1010; France: n=802;
Japan: n=897). In the overall sample, respondents who reported ever
using a preventive medication for migraine ranged from 9.7% (Japan)
to 28.9% (US). Among those who reported ever using a preventive
medication, 51.1-65.8% were current users. Among current users,
70.6-97.1% used an oral preventive medication, 1.7-16.5% used an in-
jectable preventive medication, and 1.3-20.9% used both. The major-
ity of respondents with migraine who qualified for preventive
treatment did not report currently using a preventive (77.6-89.9%);
30.0-40.8% of respondents who were not currently using a prevent-
ive qualified for preventive treatment. Of respondents who were cur-
rently using a preventive, 41.1-59.1% still qualified for preventive
treatment.
Conclusions: More than 75% of individuals with migraine who are
candidates for a preventive treatment are not currently taking a
medication to prevent migraine. Of those who are currently using a
preventive medication for migraine, roughly 50% are not receiving
adequate benefit from their current medication.
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QUESTION
An important percentage of our patients are using monoclonal anti-
bodies against CGRP or its receptor (a-CGRP) concomitantly with
botulinum toxin. It is important to analyze how these patients evolve
with both treatments.
METHODS
We investigate patients with resistant migraine treated with a-CGRP
and botulinum toxin ant compare with patients with a-CGRP only.
We analyzed: days of migraine (MHD), headache (HHD) and triptanes
per month (MtuD) as well as scales (HIT-6, MIDAS, and quality of life
(MsQol)). We compared the data at 3 and 6 months. We analyzed the
wearing off from botulinum toxin in patients who are with this treat-
ment and how many of them stopped the treatment with toxin after
initiated a-CGRP.
RESULTS
336 patients were included, 215 with both treatments (64%), 121 pa-
tients with a-CGRP but without toxin (36%). Comparing results, in the
group with toxin, at baseline 19 MHD with reduction of 7 MHD at 3
months and 8,3 MHD at 6 months. In the group without toxin, they
had 20,3 MHD at baseline with reduction of 8,5 MHD at 3 months
and 11,8 MHD at 6 months.
In the group with toxin, HIT-6 was reduced an average of 6,3 points
at 6 months and MIDAS 40,2 points at 6 months. In the group with
toxin, HIT-6 was reduced 12,9 points and MIDAS 58,8 points at 6
months.
At 6 months, 119 patients are with both treatments (botulinum toxin
and a-CGRP). 79 of them (66%) presented wearing off from the toxin:
32 patients had more frequent migraines, 13 more intense them, and
24 patients both things.
45 patients (20,9%) stopped the treatment with botulinum toxin after
3-6 months after initiating the a-CGRP.
CONCLUSIONS
Although both groups have a significant response, the group without
botulinum toxin presents better results. However, the wearing off in
the group with botulinum toxin supports the use of both treatments
in these patients to optimize their therapy.
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Objective: The activation of the trigeminovascular system (TGVS),
nociception, neurogenic neuroinflammation, as well as the release of
the neuropeptide calcitonin gene-related peptide (CGRP) from C-
fibers in the meninges and trigeminal ganglion (TG) have been pro-
posed to be part of migraine pathophysiology. Resveratrol is a poly-
phenol with therapeutic effects on various conditions and diseases,
however little research has been conducted of this compound in the
context of migraines, which was therefore the purpose of this study.
Methods: The effect of resveratrol on CGRP release was investigated
in the TG and dura mater of rats, where we applied the following
stimuli: KCl induced depolarization, TRPV1 activation (capsaicin) and
TRPM3 activation (CIM0216), which are all CGRP release stimulants.
Finally, resveratrol was tested in an in vivo inflammatory model,
where rats were administered with Complete Freund"s Adjuvant
(CFA) to their dura, followed by periorbital allodynia testing using an
electronical von Frey.
Results: Resveratrol did not stimulate CGRP release per se. Further,
resveratrol reduced capsaicin induced CGRP release in the TG by
29.9±12.1% (p=0.02), and reduced CIM0216 and KCl induced CGRP
release in the dura by 32.2±2.8% (p=0.02) and 29.8±6.3% (p=0.01),
respectively. Despite inhibitory effects on CGRP, two days of intraper-
itoneal injection of 100 mg/kg resveratrol did not alleviate periorbital
allodynia in the inflammation model.
Conclusion: The ex vivo data provides arguments and encourage-
ment for further migraine studies to investigate resveratrol as a
therapeutic agent, and we postulate that this could be caused by the
ability of resveratrol to potentially interact with the function of TRPV1
channels and TRPM3 channels, and thereby reduce membrane exci-
tation in the TGVS. Although we did not observe positive effect in
the in vivo model, we believe that with the optimal dosing resvera-
trol could show positive effects.
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Question: Migraine has been linked to inflammatory bowel disease
(IBD) and coeliac disease. This paper assesses whether the link may
be explained by a shared genetic basis or could be causal.
Methods: Linkage disequilibrium score regression and two-sample
bidirectional Mendelian randomisation (MR) analyses were performed
using summary statistics from genome-wide association studies of
migraine (59,674 cases; 316,078 controls), IBD (25,042 cases; 34,915
controls) and coeliac disease (11,812 or 4533 cases; 11,837 or 10,750
controls). Migraine with and without aura (MA and MO) were ana-
lysed separately, as were the two IBD subtypes Crohn"s disease and
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ulcerative colitis. Positive control analyses and conventional MR sen-
sitivity analyses were performed.
Results: Migraine was not genetically correlated with IBD or coeliac
disease. No evidence was observed for IBD or coeliac disease causing
migraine or vice versa when all migraineurs were analysed jointly (p
> 0.05 for all). There was some indication of causality between
coeliac disease and MA (odds ratio 1.04, 95% confidence interval
1.00–1.08, p = 0.045) and between coeliac disease and MO (0.95,
0.92–0.99, p = 0.006), as well as between MO and ulcerative colitis
(1.15, 1.02–1.29, p = 0.025). The results were, however, not significant
after multiple testing correction.
Conclusions: We found no evidence of a shared genetic basis or of a
causal association between migraine and either IBD or coeliac dis-
ease, although we obtained some indication of causality with mi-
graine subtypes.
Fig. 1 (abstract P127). Effects of genetic liability to gastrointestinal
conditions on migraine. Forest plot of two-sample MR effect
estimates for IBD and coeliac disease on migraine based on the
inverse-variance weighted method

Fig. 2 (abstract P127). Effects of genetic liability to migraine on
gastrointestinal conditions. Forest plot of two-sample MR effect
estimates for migraine on IBD and coeliac disease based on the
inverse-variance weighted method
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Question:
The onabotulinumtoxinA (onabotA) is an injectable preventive treat-
ment of chronic migraine (CM), in 12 week"s intervals. The aim of our
study was to evaluate the parient-reported outcome of off onabotA
treatment and to study the influence of medication overuse.
Methods
We designed a cross-sectional study of patients with CM and at least
two treatments with onabotA from August 2021 until March 2022.
We proceeded to demographic and clinical characterization and
evaluation of medication overuse and patient-reported outcome of
onabotA response with the Patients' Global Impression of Change
scale (PGICS).
Results
We included 60 patients (95,1% female) diagnosed with CM with a
mean age of chronic migraine diagnosis of 31,8±14,2 years. In our
cohort, 12 patients (21,8%) had evidence of current medication over-
use and 25 (55,6%) had anxiety problems. On average, before ona-
BotA treatment patients had around 20,0 attacks per month. In
45,3% we noticed a therapeutical response after the first treatment
and 86,2% showed a decrease in duration of headache attacks and a
mean intensity of attacks decrease of 3 points in pain visual analog
scale (VAS). The wearing-off effect was noticed in 36 patients (66,7%)
before the next injection of onabotA and the majority between the
10th to 12th week post treatment. At the evaluation of PGICS, 20 pa-
tients (66,7%) reported be "better" or "much better" after onabotA
treatment. There was no correlation between the presence of medi-
cation overuse and onabotA response (p=0,758) and between
wearing-off and perception of onabotA therapeutical response ac-
cording to PGICS (p=0,097).
Conclusion
To summarize, the presence of medication overuse does not seem to
influence the onabotA response and the patient-reported outcome.
Also, the wearing-off phenomena, that were noticed in the most pa-
tients, does not influence the perception of onabotA therapeutical
response.

P129
Atogepant for the Preventive Treatment of Chronic Migraine in
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Objective: Present the primary and key secondary endpoints for the
Europe subpopulation in the PROGRESS trial.
Methods: Phase 3 multicenter, randomized, double-blind, placebo
(PBO)-controlled trial (RCT) evaluated the efficacy and safety of ato-
gepant (ATO) for prevention in people with chronic migraine (CM).
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Fig. 2 (abstract P130). See text for description.
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Participants with ≥1-year CM history, ≥15 headache d/mo in the past
3 months, and ≥15 headache days (≥8 days qualified as migraine)
during the 28-day screening period were randomized to receive ATO
30mg twice daily (BID), ATO 60mg once daily (QD), or PBO in the 12-
week treatment period. In this analysis we examined a Europe sub-
population. Primary outcome was change from baseline in monthly
migraine days (MMDs) across the 12-week treatment period, and the
key secondary outcome was proportion of participants with ≥50% re-
duction in 3-month MMD average.
Results: From the safety population (n=773; female, 87.6%, mean
age, 42.1y), 760 individuals were included in the off-treatment hypo-
thetical estimand population and 269 were included in the Europe
subpopulation (PBO n=88, ATO 30mg BID n=91, ATO 60mg QD n=
90). Least square (LS) mean change in MMDs was −8.44 in the ATO
30mg BID and −8.00 ATO 60mg QD groups compared to −5.42 in
the PBO group. LS mean difference [95% CI] vs PBO was greater in
both groups (ATO 30mg BID: −3.02 [−4.82, −1.22]; ATO 60mg QD:
−2.59 [−4.39, −0.79]). A higher proportion of ATO 30mg BID (48.4%;
OR [95% CI]: 1.87 [1.01, 3.44]; nominal P=0.0457) and ATO 60mg QD
(46.7%; OR [95% CI]: 1.84 [1.00, 3.41]; nominal P=0.0511) participants
had a ≥50% reduction in 3-month average of MMDs compared to
PBO (33.0%).
Conclusions: In the Europe subpopulation, both ATO doses demon-
strated significantly higher reductions in mean MMDs and propor-
tions of ≥50% responders in MMD reduction over 3 months vs PBO.
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Aim:To assess the efficacy of pain neuroscience education (PNE) com-
bined with physiotherapy (PT) compared to physiotherapy alone for
the management of migraine.
Background: Physiotherapy can significantly reduce the intensity and
frequency of migraine, but the level of evidence is low. PNE might
pose a promising treatment for migraine patients, as it addresses mi-
graine as a chronic pain disease.
Methods: In this randomized controlled trial, patients with migraine
received PT+PNE or PT alone. The primary outcomes were reduction
of headache frequency (days/month) migraine days and migraine as-
sociated disability. Secondary outcomes included migraine specific
quality of life, depression, neck pain and the acquired knowledge on
the neurophysiology of pain. The treatments were preceded by a
three-month waiting period during which a headache diary was kept.
A two-way repeated ANOVA was used to assess between- and
within-subjects factors and interactions, including group and time for
baseline, post-treatment and 3-month follow-up.
Results: 82 patients participated in the study and showed a signifi-
cant decrease of headache frequency post-treatment and at 3-
months follow-up (F2,158 = 4.12, p = 0.02) (effect size d= 0.46). There
was no difference between groups (F2,158 = 1.35, p = 0.26). Fre-
quency of migraine days, only, showed a significant difference be-
tween groups (F2,158= 5.04, p = 0.008) with a greater reduction in
the PT+PNE group (medium effect size d= 0.5). Migraine associated
disability showed a significant decrease at 3-months follow-up
(strong effect size d= 1.15) (F1,80 = 24.08, p < 0.001 (d= 1.15) and no
difference between groups (F1,80 = 0.30, p = 0.583). Secondary out-
comes demonstrated a significant effect of time with no interaction
between time and group.
Conclusion: PNE does not significantly add to the effect of physio-
therapy regarding the reduction of headache frequency and mi-
graine associated disability but may reduce the number of migraine
days.
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Objective: Our goal was to test whether hypersensitivity, cortical hy-
perexcitability, and hyperresponsivity (lack of habituation) are typical
of migraine interictally and whether inconsistencies might be attrib-
uted to age or disease severity.
Method: Two experiments were carried out on: (1) 18 young patients
(22.8±1.89 years) with low-frequency episodic migraine (3.4±3.35
headache days/month) and 27 matched controls (21.8±2.03 years);
and (2) 16 middle-aged patients (41.8±9.21 years) with high-
frequency episodic migraine (12.4±4.30 headache days/month) and
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29 matched controls (39.2±8.84 years). A neurologist confirmed the
diagnoses. We obtained migraine phase (using eDiaries), Sensory Per-
ception Quotient (SPQ) scores, and PR-VEPs (N1, P1). Interictal data
was analysed; initial sample: 23(1) and 57(2) patients. The SPQ was
used to measure hypersensitivity, Group differences in P1-N1 ampli-
tude denoted cortical hyperexcitability, and habituation was defined
as a decrease of P1-N1 amplitude across Blocks/Trials. P1-N1 Peak-to-
Peak amplitudes were analysed with linear mixed models consider-
ing Block (100 trials/Block) or Trial (all trials) and Group.
Results: Patients reported increased sensitivity to visual stimuli on
the SPQ ((1)p=0.010; (2)p=0.017) compared to controls. Regarding
P1-N1 data, there was no significant main effect of Group in either
(1) or (2), ruling out cortical hyperexcitability. Significant interactions
between Block-x-Group ((1)p<0.012;(2)p=0.005) and Trial-x-Group
((1)&(2)p<0.0001) were observed. Post-hoc tests indicated habituation
both in patients, regardless of age and headache frequency
((1)&(2)p<0.0001), and controls ((1)p=0.001;(2)p<0.0001). Patients
showed a sharper habituation slope than controls ((1)p=0.0001;(2)p<
0.0001).
Conclusion: Hypersensitivity to visual stimuli was not related to cor-
tical hyperexcitability or interictal habituation using PR-VEPs; these
findings did not vary based on age or disease severity in episodic
migraine.
Fig. 1 (abstract P133). See text for description.
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Question: Migraine is a common, painful, and debilitating disease.
Previous studies have shown that B vitamins especially vitamin B2
are beneficial in treating pain and migraine; however, the mechanism
of their actions, and also the effects of other vitamin B supplements
remain unclear. The purpose of the present study was to examine
the effects of vitamin B1, B6, B12 supplementation versus placebo on
serum levels of CGRP, endothelial nitric-oxide synthase, homocyst-
eine and headache characteristics in women with episodic migraine
(EM).
Methods: This double-blind, placebo-controlled, randomized clinical
trial study included 80 episodic migraineurs who randomly assigned
into four equal groups to receive either daily dose of vitamin B6 (80
mg), B12 (500 μg), B1 (300 mg) or placebo for 12 weeks. At baseline
and after the trial, general characteristics, biochemical factors, an-
thropometric measurements, dietary intake, physical activity and
headache diaries form were collected. CGRP, eNOS, and homocyst-
eine levels were measured using an ELISA kit before and after the
intervention.
Results: 64 patients completed the study. After controlling baseline
values and confounders supplementation with vitamin B6 reduced
serum levels of CGRP compared to placebo (P <0.047) and B12
groups (P <0.008). Each of the B1, B12 and B6 supplements resulted
in a decrease in the mean severity of headache attacks compared to
the placebo group (P<0.001, P<0.006, P<0.001). The number of head-
ache days went down significantly in only groups B1 and B12 (P<
0.022, P<0.004). In contrast, the duration of headache attacks did not
differ significantly among the groups.
Conclusion: We found that supplementation with vitamins B1, B12,
and B6 improved migraine characteristics. The effect of vitamin B6 at
least partly seems to be due to decreasing serum levels of CGRP in
patients with episodic migraine. Further research is needed to deter-
mine the mechanisms of action of other vitamins on migraine.
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Question
To prospectively and longitudinally quantify sensory aversion thresh-
olds to light, sound, smell (smoked, lavender, vanilla), and brush
touch in migraine patients and investigate whether they are modu-
lated by headache intensity and phase of the migraine cycle.
Methods
In the laboratory, we precisely quantified sensory aversion thresholds
on a daily basis over the course of 27 days. A 2AFC (decision whether
the presented stimulus was perceived as bothersome or not) using
an adaptive procedure or a rating scale, was used to estimate the
aversion of each stimulus (white light, 1000 Hz sounds, smoked, lav-
ender, and vanilla smells, and cutaneous light brush). Besides head-
ache intensity, we also controlled for various factors daily such as
menstruation, medication intake, sleep quality, and participant
anxiety.
Results
We included six episodic migraine patients (between 2 and 13 head-
ache days/month) and two headache-free controls that were gender-
(100% females) and age-(W=1, p=0.12) matched. We found that aver-
sion to light (p.adj<0.01), sound (p.adj<0.01), smell (smoked; p.adj=
0.01, vanilla; p.adj<0.01, lavender; p.adj=0.01), and touch (p.adj<0.01)
increased with headache intensity in migraine. However, aversion
thresholds in migraine compared to controls were only differentially
modulated at certain phases of the migraine cycle for the tested sen-
sory modalities.
Conclusions
Aversion thresholds of various sensory modalities change alongside
headache intensity in patients with migraine; enhancing our under-
standing of the presence of multiple sensory modality fluctuations
throughout the migraine cycle.
Figure 1. Example of one participant's data. Z-scores of the measured
aversion thresholds/scores, anxiety-state, and sleep quality over 27
days. Missing data was filled in black, while presence of menstruation/
medication intake were filled in grey. Colours of the z-scores for the
auditory/visual thresholds were inverted to ease interpretation.
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Introduction: Migraine is prevalent and disabling disorder affecting
more than 1 bilion people worldwide. Despite its increasing preva-
lence, socioeconomic impact and modern prophylactic treatment,
migraine remains under-diagnosed and under-treated. Acording to
the Consensus statement endorsed by the EHF and EAN, preventive
treatment for migraine is recommended for patients adversely af-
fected in ≥2 days per month despite optimized treatment. The aim
of our study was to determine the proportion of undiagnosed and
under-treated patients with prophylactic therapy among migraine
sufferers in university students. Method: We screened 472 university
students (356 women,age 22.0 ± 2.4 years) of Comenius University in
Bratislava via an online questionnaire for any type of headache. Sub-
sequently, we searched for migraine using diagnostic criteria accord-
ing to ICHD-3. In positive patients we evaluated their average
number of days with migraine per month and we asked if they have
ever seen any specialist because of migraine. Results: 29.5% (n=139)
of students fulfilled migraine criteria. 56.9% of (n=79) students have
never been examined by specialist, 28.1% (n=39) were examined by
neurologist, 5.8% (n=8) by GP, 9.4% by more than one specialist. We
identified 85.6% (n=119) of students with ≥2 days of migraine per
month, 25.2% with 2-7 days, 15.8% with 7-14 days, 38.1% with >14
days. In our cohort no patient was treated for migraine prophylaxis.
Conclusion: We confirmed under-diagnosed migraine in more than
half of students, less than 1/3 underwent neurological examination.
We found more than 2/3 of students with ≥2 days with migraine per
month. Despite fulfilling criteria, none of the students were using
prophylactic treatment. Therefore screening of migraine patients by
neurologists can improve accurate diagnosis and immediate initi-
ation of migraine prophylaxis can lead to reduction of monthly mi-
graine days, reduced need for acute medications and improve
quality of their lives.
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OBJECTIVE: To identify the proportions of patients shifting from
higher to lower levels of headache frequency over Months 1-6 of
treatment in the PROMISE studies.
METHODS: Headache frequency was categorized into 4 groups:
chronic migraine (CM; ≥15 monthly headache days [MHDs]), high-
frequency episodic migraine (HFEM; 10–14 MHDs), low-frequency
episodic migraine (LFEM; 4–9 MHDs), and very-low-frequency epi-
sodic migraine (VLFEM; ≤3 MHDs). Outcomes included the percent-
age of patients within each MHD group and the percentage of
patients improving by ≥1 diagnostic category.
RESULTS: At PROMISE-1 baseline, most patients were classified as
having HFEM (100mg, 46.2% [102/221]; 300mg, 48.2% [107/222]; pla-
cebo, 51.4% [114/222]) or LFEM (100mg, 46.6% [103/221]; 300mg,
42.8% [95/222]; placebo, 42.3% [94/222]). In total, 35.7% (100mg, 79/
221), 37.4% (300mg, 83/222), and 30.6% (placebo, 68/222) of patients
had 6 months with reduction of ≥1 diagnostic category.
At PROMISE-2 baseline, all patients treated with eptinezumab 100mg
(356/356) and placebo (366/366) groups experienced ≥15 MHDs, as
did 99.4% (348/350) of patients treated with 300mg. In total, 43.0%
(100mg, 153/356), 48.3% (300mg, 169/350), and 31.7% (placebo, 116/
366) of patients had 6 months with reduction of ≥1 diagnostic
category.
CONCLUSIONS: Patients treated with eptinezumab reported more
downward shifts in diagnostic frequency category in Month 1 and
sustained or improved this shift through Month 6 of treatment than
placebo.
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Introduction – Currently, there is no evidence-based hormonal treat-
ment for migraine in women. Several small studies suggested a
beneficial effect of hormonal contraceptives, but no large random-
ized controlled trial has been performed. As proof of efficacy is lack-
ing and usage may be accompanied by potentially severe side
effects, there is a great need for research on this topic. In a small
study a beneficial effect of vitamin E with respect to pain severity
and functional disability was described, which was suggested to be
mediated by a reduction of prostaglandin production in the
endometrium.
Objectives – To study the efficacy of continuous daily use of ethiny-
lestradiol/levonorgestrel (30/150 μg/day) compared to vitamin E (400
IU/day) in the treatment of menstrual migraine.
Methods – Women with menstrual migraine (n=180) are randomly
assigned (1:1) to ethinylestradiol/levonorgestrel 30/150μg or vitamin
E 400IU. The study is open-label since we consider it practically and
ethically not feasible to blind participants. Vitamin E is chosen as an
active comparator. Participants start with a baseline period of 4
weeks, which is followed by a 12-week treatment period. During the
study period, participants fill out our headache E-Diary, which is
time-locked and includes an automated algorithm differentiating
headache and migraine days based on ICHD-3 criteria. The Stanford
Expectations of Treatment Scale (SETS) will be used to help assess ex-
pectancy effects of both interventions.
Results – Primary outcome will be change in monthly migraine days
(MMD) from baseline (week -4 to 0) to the last 4 weeks of treatment
(weeks 9-12). Secondary outcomes will be change in monthly head-
ache days (MHD), and 50% responder rates of MMD and MHD.
Conclusion – The WHAT!-Trial aims to investigate superiority of con-
tinuous oral contraceptive treatment for menstrual migraine. Results
may be implemented in clinical practice at short notice.
Trial registration: Clinical trials.gov NCT04007874
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Objective
Compare the efficacy and safety of zavegepant nasal spray with pla-
cebo in the acute treatment of migraine.
Methods
In this phase 3, double-blind, randomized, placebo-controlled trial
(NCT04571060), adults with a history of 2-8 moderate or severe



Fig. 2 (abstract P136a). Zavegepant Nasal Spray Versus Placebo in
the Acute Treatment of Migraine: Pain Relief at 15, 30, 60, and 120
Minutes Postdose
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monthly migraine attacks self-administered 1 dose of zavegepant 10
mg nasal spray or placebo to treat 1 migraine attack of moderate or
severe pain intensity. The co-primary endpoints were 2-hour freedom
from pain and the most bothersome symptom (MBS).
Results
Of 1405 randomized subjects, 1269 (mean age 41 years, 83% female)
were evaluable for efficacy (zavegepant n=623, placebo n=646).
Zavegepant was superior to placebo for 2-hour freedom from pain
(23.6% vs 14.9%, P<.0001) and 2-hour MBS freedom (39.6% vs 31.1%,
P=.0012). Secondary endpoints included pain relief at 15 minutes
(15.9% vs 8.0%, P<.0001) and 2 hours (58.7% vs 49.7%, P=.0012); re-
turn to normal function at 30 minutes (10.5% vs 6.1%, P=.0059) and
2 hours (35.8% vs 25.6%, P=.0001); and sustained pain relief 2 to 48
hours (36.1% vs 29.6%, P=.013) postdose. Figure 1 summarizes out-
comes for the coprimary and secondary endpoints; Figure 2 presents
pain relief from 15 minutes through 2 hours postdose. The most
common (≥2%) adverse events (zavegepant vs placebo) were dys-
geusia (20.5% vs 4.7%), nasal discomfort (3.7% vs .8%), and nausea
(3.2% vs 1.1%). Most adverse events were mild or moderate; none
were serious.
Conclusions
Zavegepant nasal spray was effective for the acute treatment of mi-
graine, achieving its coprimary endpoints and providing a rapid on-
set of pain relief as early as 15 minutes postdose, sustained benefits
to 48 hours postdose, and favorable safety and tolerability.
Fig. 1 (abstract P136a). Zavegepant Nasal Spray versus Placebo in
the Acute Treatment of Migraine: Summary of Results on Coprimary
and Secondary Efficacy Endpoints.*
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Question: Headache-free days are not equal to migraine symptom-
free days because migraine affects individuals during the headache-
free period. We tried to investigate and differentiate them. Crystal-
clear days can be characterized by days without headache and hav-
ing minimal or no migraine symptoms. In contrast, days without
headache, but with more than minimal migraine symptoms, can be
defined as unclear days.
Methods: Participants with migraine and non-migraine headache
were investigated, using the data of the Circannual Change in Head-
ache and Sleep study, a nation-wide population survey on headache
and sleep. Cross-sectional and case–control analyses were done. The
number of crystal-clear days per 30 days was assessed by asking
"How many days have you had crystal-clear days without headache
during the previous 30 days?" We defined headache-free, but not
crystal-clear days, as unclear days. The number of unclear days per
30 days was calculated as follows: 30 – the number of headache days
per 30 days – the number of crystal-clear days per 30 days.
Results: Of 170 participants with migraine, 165 (97.1%) had unclear
days. The numbers of crystal-clear days (median and interquartile
range, 20.0 [15.0 – 25.0] vs. 25.0 [20.0 –29.0], p<0.001) and unclears
days (4.0 [0.0 – 8.0] vs. 1.0 [0.0 – 7.0], p<0.001) per 30 days in partici-
pants with migraine were significantly lower and higher, respectively
than in those with non-migraine headache. Headache days (incident
rate ratio and 95% confidence interval, 0.94 [0.90 – 0.97], p<0.001)
and weekly average sleep duration (0.95 [0.91 – 1.00], p=0.035) were
significant factors for crystal-clear days in participants with migraine.
Conclusions: The number of crystal-clear days were different from
that of headache-free days. Almost all participants with migraine had
unclear days. Our findings will facilitate understanding the symptoms
and burden of migraine.
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Background: This OLE collected data for ≤1 year about dose
optimization, patterns of use, migraine-related disability, and quality
of life during lasmiditan treatment.
Methods: Patients (pts) who completed the CENTURION study (EUDRACT:
2018-001661-17 / NCT: NCT03670810) started lasmiditan 100 mg; dose
may adjust to 50/200 mg. Migraine Disability Assessment
(MIDAS) and Migraine Specific Quality of Life Questionnaire (MSQ)
were used.
Results: In all, 445 (intention-to-treat) treated ≥1 attack with lasmidi-
tan. 8654 of 11327(76.4%) attacks were treated with lasmiditan
(84.9% were moderate/severe pain). Reasons for not treating with
lasmiditan were planning to drive or operate machinery (8% of at-
tacks) or thought another medication would work better (6% of at-
tacks). Most pts (47.0%) remained on 100 mg. Mean improvements
in MIDAS Total Score was -13.0(24.9) at month 12. Mean improve-
ment in the MSQ total score was 11.3(19.4) at month 12. Treatment-
emergent adverse events (TEAEs) reported in ≥5% of pts included
dizziness, paresthesia, fatigue, nausea, vertigo, somnolence, and as-
thenia. Most TEAEs were mild/moderate in severity. Four (0.9%) pts
reported a serious TEAE; 1(0.2%) self-reported case of serotonin syn-
drome lasting 1 hr:40 min not requiring intervention was considered
related to lasmiditan.
Conclusions: In the relatively real-world conditions, lasmiditan ther-
apy was associated with a high completion rate (72.1%). Most attacks
were treated with lasmiditan and remained on 100 mg throughout.
Pts showed improvements in migraine-related disability and quality
of life. There were no new safety findings.
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Question
The aim of this analysis was to investigate the reasons for starting,
stopping or switching treatment with calcitonin gene-related peptide
(CGRP) monoclonal antibodies (mAbs) for migraine prevention in the
European ObserVational survey of the Epidemiology, tReatment and
Care of MigrainE (OVERCOME [EU]) study.
Methods
Data were obtained from a cross-sectional web-based survey (2020-
2021). Adult respondents fulfilled International Classification of Head-
ache Disorders (ICHD)-3 criteria for migraine or had a self-reported
physician diagnosis. Respondents who ever used mAbs (erenumab,
fremanezumab, galcanezumab) were considered in this analysis. Rea-
sons to start, stop, or switch treatment were collected and sum-
marised using descriptive statistics.
Results
Of 20,756 respondents, 2167 (10.4%) had used one or more mAbs.
Among users of mAbs, the mean (standard deviation [SD]) age was
32.9 (10.4) years, 38.8% were female, and mean (SD) headache days
per month was 3.4 (4.4). A total of 333 (15.4%) had switched and
1189 (54.9%) had stopped. No dominant reasons for starting mAbs
could be identified (all reported as 15-20%). The 3 most common
reasons for switching were recommendation from the doctor (27.0%)
or a friend/family member (26.7%), and preference for the injector/
needle used (26.7%). Reasons for stopping included improvement in
headaches, recommendations from others, dosage, or tolerability.
Only 11.5% stopped their medication because it was not working.
Conclusions
Reasons for starting mAbs were multiple, including physician recom-
mendation and patient efficacy expectations. The finding that recom-
mendation from others was the most frequent reason for switching
highlights the importance of the patient-physician relationship and
family support in the management of migraine.

P139
Cardiovascular risk factors and migraine: Results from the
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Objective Migraine is associated with cardiovascular (CV) events.
Interestingly, less is known about the link between CV risk factors
and migraine, and the role of sex herein. Therefore, we conducted
this study to investigate the association between the lifetime preva-
lence of migraine and CV risk factors in both sexes.
Methods In 7266 participants from the population-based Rotterdam Study
(median age 66.6 [IQR 56.4−74.8], 57.5% female), we assessed migraine
using a structured interview. Migraine patients were matched by age to in-
dividuals without migraine (ratio 1:3). We performed univariable and multi-
variable conditional logistic regression analyses on the association of CV risk
factors and migraine, stratified for sex. In the first model we included clinical
risk factors: current smoking, obesity, hypercholesterolemia, hypertension,
and diabetes mellitus (DM). The second model aimed to provide insights
into the contribution of separate components of the CV system, including
smoking status (former/current), total cholesterol, high-density lipoprotein,
triglycerides, systolic and diastolic blood pressure (BP), body mass index,
and DM. Both models were additionally adjusted for alcohol intake and
physical activity.
Results From the 7266, 1085 had active or a history of migraine. We
found that current smoking was related to a lower migraine preva-
lence in females (Odds Ratio (OR) 0.72, 95% CI 0.58-0.90). Also, a
higher diastolic BP related to a slightly higher prevalence of migraine
in females only (OR 1.11, 95% CI 1.02-1.20). No associations were ob-
served for other factors in both sexes.
Conclusions Traditional CV risk factors are unrelated to migraine, ex-
cept for smoking. While underlying mechanisms are not clarified yet,
our study contributes to the hypothesis that migraine is associated
with non-traditional CV risk factors, which may relate to microvascu-
lar dysfunction, as reflected by the slightly increased diastolic BP.
These mechanisms may differ among sexes.
P140
A prospective evaluation of neurological presentations to a
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commonest neurological complaint in Behçet"s disease
M. Ghadiri-Sani1,2, S. Broadhurst1, J. Nair2, R. Moots2
1Walton Centre NHS foundation Trust, Neurology, Liverpool, United
Kingdom; 2Aintree University Hospital, Rheumatology, Liverpool, United
Kingdom
Correspondence: M. Ghadiri-Sani
The Journal of Headache and Pain 2022, 23(Suppl 1):P140

Introduction
Behçet"s disease (BD) is a relapsing multisystem inflammatory condition. It
manifests as recurrent oral and genital aphthous ulceration, skin lesions,
ocular disease (uveitis), arthritis and neurological deficits.
Neuro-Behçet"s Disease (NBD) affects avout 10% of patients and can
be associated with high morbidity and mortality and is classified into
parenchymal (brainstem, multifocal, myelopathy, cerebral or optic
neuropathy), and non-parenchymal (cerebral venous thrombosis,
intracranial hypertension, acute meningeal syndromes) disease
Objectives
To evaluate patients seen in the NBC at the national Behçet"s centre
in Liverpool, UK.
Methods
A prospective review of all patients in the NBC from December 2021 to
June 2022.
Results
24 patients (10%, F: 19, M:5) were seen in the NBD clinic, of the total
of 249 patients. 4 patients (2%) fulfilled the criteria for NBD, 3 of
which had parenchymal disease, 1 with inflammatory cerebellar le-
sions, 1 with an inflammatory CSF but normal imaging and one with
optic neuropathy. One patient had non-parenchymal disease with
cerebral sinus venous thrombosis (CSVT).
20 (83%) patients presented with migraine, 15 (75%) of whom had
associated medication overuse headaches (MOH). Only 13 patients
had received prior preventatives.
18 (75%) patients were already on immunosuppression initiated and 1 pa-
tient was started on immunosuppression following the diagnosis of CSVT.
Conclusion
Based on our findings, NBD remains a rare complication of BD (2%)
with majority of patients seen in the NBC presenting with migraine
(83%); only 65% (13) of whom had received on average 2 prior pre-
ventative treatment (Propranolol, 5 and Pregabalin, 6). MOH is a
common co-morbid condition. Given the prevalence of migraine in
the general population, further studies would be required to ascer-
tain the correlation to BD.
Other complications of NBD were much rarer but associated with sig-
nificant morbidity.
P141
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Objective: To characterize the safety and tolerability profile of atogepant
for the preventive treatment of migraine, using pooled data across 4 clinical
trials.
Methods: Data were pooled from 2 randomized double-blind, placebo-
controlled (RPC) trials (a phase 2b/3 trial, and a phase 3 trial [ADVANCE]),
and 2 open-label, long-term safety (LTS) trials of atogepant in participants
with episodic migraine (EM). The phase 2b/3 trial evaluated atogepant 10,
30, and 60 mg once daily and 30 and 60 mg twice daily vs placebo. The AD-
VANCE trial evaluated the efficacy and safety of atogepant 10, 30, and 60
mg once daily vs placebo. Participants who completed the phase 2b/3 trial
and the ADVANCE trial were eligible to participate in the 52-week and 40-
week LTS trials, respectively. Both LTS trials assessed the safety and tolerabil-
ity of atogepant 60 mg once daily. Here, we focus on the US-approved ato-
gepant dosing of 10, 30, and 60 mg once daily.
Results: A total of 1550 participants from RPC trials and 1424 partici-
pants from LTS trials were pooled for this analysis. Of the 1142 par-
ticipants who received atogepant once daily in the RPC trials, 643
(56.3%) experienced ≥1 treatment-emergent adverse event (TEAE) vs
218 (53.4%) in the pooled placebo group, and serious TEAEs were re-
ported in 7 (0.6%) participants who received atogepant vs 4 (1.0%) in
the pooled placebo group (Table). The most commonly reported
TEAEs (>5% in either arm) in the RPC trials (atogepant vs placebo)
were nausea (6.6% vs 3.2%), constipation (6.1% vs 1.2%), and upper
respiratory tract infection (5.3% vs 6.1%). Of the 1228 participants
who received atogepant in the LTS trials, 792 (64.5%) experienced ≥1
TEAE, and 47 (3.8%) reported serious TEAEs. The most commonly re-
ported TEAEs (>5%) among those who received atogepant in the LTS
trials were similar to those reported in the RPC trials.
Conclusions: The daily administration of atogepant in adults with EM
up to 52 weeks was safe and generally well tolerated.



Table 1 (abstract P141). Summary of Treatment-Emergent Adverse
Events for the Once-Daily Dose Groups

Fig. 1 (abstract P142). Change From Baseline in MSQ Role
Function-Restrictive Domain at Weeks 4, 8, and 12
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Objective: To evaluate impact of atogepant (ATO) on key secondary
and exploratory patient-reported outcomes (PROs) for measures of
functioning and headache-related impact among individuals with
CM.
Methods: Phase 3, multicenter, randomized, double-blind, placebo
(PBO)-controlled trial. Participants with ≥1-year history of CM, ≥15
headache d/mo in the past 3 months, and ≥15 headache days (with
≥8 days qualifying as migraine days) during the 28-day screening
period were randomized to receive ATO 30mg twice daily (BID), ATO
60mg once daily (QD), or PBO during the 12-week treatment period.
PROs included the Migraine-Specific Quality of Life Questionnaire
v2.1 (MSQ) and Headache Impact Test-6 (HIT-6). Change from base-
line in MSQ Role Function-Restrictive (RFR) domain and HIT-6 scores
at week 12 were key secondary endpoints in Europe and Canada
(MSQ RFR was also a key secondary endpoint in the United States). A
graphical approach with weighted Bonferroni test procedure was
used to control the overall type I error rate at the two-sided α=.05
level for key secondary endpoints. For exploratory endpoints, nom-
inal P values were provided without adjusting for multiplicity.
Results: Of 778 participants randomized, 773 received study drug
(mean age: 42.1y; 87.6% female), and 755 were included in the modi-
fied intent-to-treat population (ATO 30mg BID, n=253; ATO 60mg
QD, n=256; PBO, n=246). At all assessed timepoints, increases from
baseline (improvements) in all MSQ domain scores were significantly
greater in both ATO doses vs PBO (P<.01) (Figure). Both doses dem-
onstrated significant improvement in HIT-6 scores vs PBO at all
assessed time points (P<.001). Significantly greater proportions of
ATO- vs PBO-treated participants were HIT-6 responders (reduction
≥5 points) at all time points and doses (nominal P<.001).
Conclusions: ATO demonstrated statistically significant improve-
ments in PRO measures of functional ability and impact of headache.
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Objective: To evaluate impact of atogepant (ATO) on key secondary
and exploratory patient-reported outcomes (PROs) for measures of
daily functioning and work productivity among individuals with CM.
Methods: A phase 3, multicenter, randomized, double-blind, placebo
(PBO)-controlled, parallel-group trial. Participants (≥1-year history of
CM, ≥15 headache d/mo in the past 3 months, and ≥15 headache
days [≥8 migraine days] during the 28-day screening period) were
randomized to receive ATO 30mg twice daily (BID), ATO 60mg once
daily (QD), or PBO for 12 weeks. PROs included the Activity Impair-
ment in Migraine–Diary (AIM-D) and Work Productivity and Activity
Impairment Questionnaire (WPAI): Migraine. Improvements across
the 12-week period in AIM-D Performance of Daily Activities (PDA)
and Physical Impairment (PI) domains were key secondary endpoints
in all regions except Europe and Canada. A graphical approach with
weighted Bonferroni test procedure was used to control the overall
type I error rate at the 2-sided α=.05 level for key secondary end-
points. For exploratory endpoints, nominal P values were provided
without adjusting for multiplicity.
Results: Of 773 participants (mean age: 42.1y; 87.6% female) from the safety
population, 755 were included in the modified intent-to-treat population
(ATO 30mg BID, n=253; ATO 60mg QD, n=256; PBO, n=246). Both ATO
groups had statistically significant improvements from baseline across the
12-week treatment period in AIM-D PDA (Figure) and PI domain scores
(P<.01), and nominally significant improvements at weeks 1-4, weeks 5-8,
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and weeks 9-12 (only for 30mg BID) for both AIM-D domains vs placebo.
Nominally significant improvements were seen in presenteeism, overall work
productivity loss (Figure), and activity impairment at all time points, and in
absenteeism at weeks 4 and 12, for both doses vs PBO (P<.05).
Conclusions: ATO demonstrated statistically significant improve-
ments in PRO measures of daily functioning and work productivity.
Fig. 1 (abstract P143). Change From Baseline in (A) AIM-D
Performance of Daily Activities at Weeks 1-4, 5-8, and 9-12 and
Across 12 Weeks and (B) WPAI Overall Work Productivity Loss at
Weeks 1-4, 5-8, and 9-12
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OBJECTIVE: To perform a cost-effectiveness analysis of erenumab
140mg vs topiramate for the prophylaxis of episodic migraine in pre-
ventive treatment naïve patients in Spain.
METHODS: We built a cost-effectiveness analysis using a Markov
model with 12-week cycles based on responders from the societal
perspective. A responder was defined as having a minimum 50% re-
duction in the number of monthly migraine days (MMDs). The hypo-
thetical cohort were patients with episodic migraine (4+ MMD),
preventive treatment naive (80.5% women and mean age of 41
years). We estimated quality-adjusted life years (QALY) and MMD
over a 5-year time horizon. Incremental cost-effectiveness ratios
based on QALYs and MMD avoided were performed. Resource use
and costs (2022) were obtained from official data sources and were
validated by an expert panel. Sensitivity analysis was performed to
validate the robustness.
RESULTS:
At 5 years, QALYs were 3.23 for topiramate and 3.35 for erenumab.
Erenumab showed an incremental cost per patient of 2.986€ vs topir-
amate. Incremental cost per QALY gained with erenumab was 24.859
€, below the Spanish efficiency threshold. Patients treated with ere-
numab improved mean MMDs over time, from 9.05 MMDs at base-
line to 6.03 MMDs at 5 years, while topiramate patients improved to
7.71. Given the total reduction of migraine days with erenumab,
[MMD1] the cost per MMDs avoided with erenumab was 33€.
CONCLUSION: Erenumab (Aimovig®) is a cost-effective alternative vs
topiramate for episodic migraine from the societal perspective. Our
findings suggest that erenumab (Aimovig®) is cost-effective in pre-
ventive treatment naïve patients.
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Question: Studies with anti-CGRP monoclonal antibodies (mAbs)
poorly investigated their impact on migraine accompanying symp-
toms. We aimed to evaluate whether accompanying symptoms at
baseline influenced mAb treatment response and their evolution
after 6 months.
Methods: Prospective study. Patients with migraine diagnosis seen in
the Headache Clinic and treated with erenumab, galcanezumab or
fremanezumab were recruited. They completed a daily electronic
diary providing data on migraine frequency and accompanying
symptoms in every attack (photophobia, phonophobia, nausea, dizzi-
ness and aura). Patients were classified as responders or non-
responders based on 50% or greater reduction in HDM at 6 months
(≥50% RR). Accompanying symptoms ratios based on headache days
per month (HDM) were assessed per patient at baseline and after 6
months. Comparisons for baseline characteristics, for accompanying
symptoms ratios between responders and non-responders and for
symptomatology between baseline and 6 months were performed. A
generalized Poisson mixed-effects regression model was estimated
to assess the potential effect of accompanying symptoms at baseline
on HDM evolution.
Results: 106 patients were included, 48/106 (45%) had ≥50% RR. No
statistically significant differences in accompanying symptoms at
baseline were found between groups. A significant reduction in HDM
in both groups after 6 months was found (-11.0 days/month re-
sponders,-3.2 days/month non-responders;p<0.001). Significant de-
creases in photophobia (-16.0%,p=0.008) and phonophobia ratios
(-10.6%,p=0.037) were additionally found for responders. Accom-
panying symptoms at baseline did not reach a significant effect on
HDM reduction over time.
Conclusions: Photophobia and phonophobia ratios based on HDM
were significantly reduced in the responder group, indicating that
the presence of these accompanying symptoms improve due to
mAbs treatment and decrease to a higher rate than HDM does for re-
sponders after 6 months.
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Objectives: To assess the difference in the level of treatment expec-
tations and satisfaction for migraine among Indian male(M) and
female(F) patients.
Methods: A survey was conducted from 20th April 2022 – 21st June
2022 in 300 adult male and female (1:1) migraine patients. Survey
questionnaire was validated by a steering committee of 10 Indian
neurologists. Data was collected by using telephonic and face to face
interview mode.
Results: On an average, female migraine patients had higher expec-
tations from migraine treatment compared with males [60%(F);
51%(M)]. Higher proportion of females wanted aggressive therapy for
rapid relief [68%(F); 52%(M)]. Higher proportion of females expected
symptom relief [53%(F); 41%(M)] & more females did not want their
migraine to worsen [48%(F); 36%(M)]. Overall average treatment sat-
isfaction level was lower in females than that in males for both acute
[73%(F); 77%(M)] & preventive therapies [81%(F); 87%(M)].
Conclusion: This study has demonstrated that there is a difference in
the level of treatment expectations & satisfaction with both acute &
preventive therapies with female patients demanding more from
their current migraine therapies. An individualized approach towards
migraine care for both male & female patients comprising of realistic
expectations from therapy, lifestyle modification, trigger manage-
ment & early use of targeted advanced pharmacotherapy would im-
prove clinical outcomes. A focused attention towards female
migraine patients in India is warranted where females are also the
caregivers, & their migraine could impact their families too
Key words: Migraine; Treatment satisfaction; Treatment expectation;
Genders
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controlled study
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Objective: To verify if the cervical pain observed in patients with mi-
graine may occur due to cervical muscle dysfunction, the presence
of pain during the cervical muscle endurance test or a combination
of both. Methods: Sample consists of 100 women, stratified by diag-
nosis (migraine, cervical pain, both and none) and self-reported pain
during the cervical muscle endurance test (with or without headache
and / or cervical pain during the endurance test). The resistance test
for cervical flexion and extension was evaluated and immediately
after each resistance test, the participants were asked if they had
neck and / or head pain during the test. Pain was classified according
to the numerical pain rate scale (NPRS, 0-10). Results: As for the diag-
nosis, during the endurance test in flexion, migraine patients with
cervical pain presented less endurance when compared to the con-
trol (p = 0.02). In the extension endurance test, the cervical pain
groups with or without migraine, had a shorter sustaining time than
the control group (p <0.01). As for the report of pain during the en-
durance test in flexion and extension, those who had headache sus-
tained less time than those without headache during the test. Similar
results were seen when comparing those with head and neck pain
versus no pain during the test (p <0.05). Conclusion: The clinical
diagnosis was not decisive for the performance of muscular endur-
ance. Instead, the presence of headache associate or not neck pain
during the test is what caused the endurance time to decrease.

P148
Effects of Rimegepant 75 mg on Monthly Migraine Days: a 52-
Week, Open-Label Extension Study
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Kamen5, V. Coric5, R. Croop5
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ObjectiveAssess the effects of rimegepant 75 mg on monthly mi-
graine days (MMDs) through 52 weeks of open-label treatment when
dosed every other day (EOD) for preventive treatment plus as
needed (PRN) for acute treatment on nonscheduled dosing day-
s.MethodsOpen-label extension phase of a 12-week, randomized,
double-blind, placebo-controlled study evaluating rimegepant 75 mg
EOD for preventive treatment of migraine in adults aged ≥18 years
with a history of 4-18 moderate-severe monthly migraine attacks.
Subjects completing a 4-week observation period and 12 weeks of
double-blind treatment could continue with open-label rimegepant
75 mg EOD for preventive treatment for 52 weeks. On nonscheduled
dosing days, subjects could take rimegepant 75 mg up to once per
day PRN for acute treatment. ResultsOf 741 subjects who received
double-blind treatment, 603 (81.4% [rimegepant n=301, placebo n=
302]) were treated in the open-label phase (mean age 42.6 years,
82.7% female, hx of 7.9 monthly mod-sev attacks). Mean (SD)
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number of rimegepant doses per month was 14.6 (2.45). The most
common adverse events were upper respiratory tract infection
(7.1%), nasopharyngitis (6.3%), and back pain (4.3%). Through 52
weeks of open-label rimegepant (Figure A), the frequency of MMDs
consistently declined; mean (95% CI) changes from the observation
period in MMDs were −5.1 (−5.49, −4.74) in Weeks 1-4 and −6.9
(−7.31, −6.56) in Weeks 49-52. The percentage of subjects with ≥50%
reduction in moderate-severe MMDs from the observation period
ranged from 63.6% (Weeks 1-4) to 80.9% (Weeks 49-52), ≥75% reduc-
tions ranged from 44.1% (Weeks 1-4) to 65.8% (Weeks 49-52), and
100% reductions ranged from 25.6% (Weeks 1-4) to 49.3% (Weeks
49-52; Figure B).ConclusionScheduled EOD preventive treatment with
rimegepant 75 mg plus PRN acute treatment on nonscheduled days
consistently reduced MMDs over 52 weeks. More than 80% of sub-
jects had ≥50% reduction in moderate-severe MMDs; ~50% had a
100% reduction by Week 52.
Fig. 1 (abstract P148). See text for description
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Objectives
Assess safety and tolerability of rimegepant 75 mg every other day
(EOD) for the preventive treatment of migraine and as-needed (PRN)
for acute treatment on nonscheduled dosing days.
Methods
This 1-year open-label extension phase of a 12-week, randomized,
double-blind, placebo-controlled study (NCT03732638) of rimegepant
for the preventive treatment of migraine included adults aged ≥18
years with a history of 4-18 moderate-severe monthly migraine at-
tacks. Subjects completing 12 weeks of double-blind rimegepant 75
mg or placebo EOD could continue with rimegepant 75 mg EOD for
52 weeks. On nonscheduled dosing days, subjects could take rimege-
pant 75 mg up to once per day PRN. Safety assessments were ad-
verse events (AEs) and clinical laboratory tests, including liver
function tests. Subjects who took ≥1 dose of open-label rimegepant
were analyzed. Months were 4-week intervals.
Results
Of 741 subjects who received double-blind treatment, 603 (81.4%
[rimegepant n=301, placebo n=302]) were treated in the open-label
extension (mean age 42.6 years, 82.7% female, hx of 7.9 monthly
mod-sev attacks). The most common AEs (Figure) were upper respira-
tory tract infection (7.1%), nasopharyngitis (6.3%), and back pain
(4.3%). The discontinuation rate due to AEs was 2.8%. Serious AEs
(2.2%) were unrelated to rimegepant. Two deaths (0.3%), 1 due to
aortic dissection related to Marfan syndrome and 1 due to sepsis,
were also unrelated to rimegepant. Aminotransferases >3x the upper
limit of normal (ULN) occurred in 3.4% of subjects; none had eleva-
tions in bilirubin >2x ULN. Mean (SD) number of rimegepant doses
per month was 14.6 (2.45); 81.4% of subjects used ≤16 tablets per
month.
Conclusion
One year of open-label rimegepant 75 mg EOD for preventive treat-
ment of migraine plus PRN on nonscheduled dosing days for acute
treatment up to once daily was safe and well tolerated with no liver
safety concerns. Use of PRN treatment was limited, and >80% of sub-
jects took ≤16 tablets per month.
Fig. 1 (abstract P149). See text for description.



Fig. 1 (abstract P151). Incidence of AEs. 1(A) – All AEs. 1(B) -
Serious AEs. 1(C) - AEs leading to discontinuation

Fig. 2 (abstract P151). Change from baseline. 2(A) – in MMDs. 2
(B) - in MSMDs. 2 (C) - in HIT-6
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Onabotulinum toxinA for unremitting chronic migraine:
assessment of muscle function and strength, efficacy and safety
after 10 years of continuous treatment
G. P. Boudreau
Clinique des Céphalées et de Recherches de Montréal, Headache clinic,
Montreal, Canada
The Journal of Headache and Pain 2022, 23(Suppl 1):P150

OBJECTIVES
Assess the impact of the injection paradigms on muscle function and
strength, assess the efficacy and safety over 10 years of repeated
treatments every 3 months, identify risk factors maintaining
chronicity.
METHOD:
One hundred patients were injected with a dilution ratio of 1:1 with
a sterile 0.9 % saline solution, 50 patients with a 100u vial in one, 1cc
tuberculin syringe, and 50 patients with a 200u vial of onabotulinum
toxinA in two, 1cc tuberculin syringe during 10 years.
RESULTS
The strength of the paracervical and first portion of the trapezius
muscle was altered in 6% (100u) and 18% (155u) of subjects. The sec-
ond portion of the trapezius muscle was altered in 2% (100u) and
10% (155u) of subjects. Muscle function of the paracervical and first
portion of the trapezius muscles was altered in 34% (100u) and 28%
(155) of subjects, for the second portion of the trapezius muscle 58%
(100u) and 52% (155) of subjects. The efficacy of onabotulinum tox-
inA was constantly maintained during the 10 years of treatment.
72% (100u), and 74% (155u) of subjects had less than 7migraine days
/month (77% improvement). Early onset of migraine, comorbid emo-
tional burden and chronic neck pain, should be considered as risk
factors for the unremitting condition.
CONCLUSION
Muscle strength, and function alteration did not have an impact on
esthetics of the face and on normal daily muscle function in both co-
horts. In both cohorts more than 70% of patients had more than
75% improvement in monthly migraine days. Depth of the toxin in-
jection, diffusion and presence of adipose tissue (lean versus obese
patients) may be responsible for muscle strength and function
alteration.
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Long-term Effectiveness and Safety of Erenumab in patients with
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Background: Several studies on use of erenumab for migraine treat-
ment have been published over the last years. This study aims to es-
timate the safety and effectiveness of erenumab on the long-term
basis (established as ≥ 1 year of exposure).
Methods: PubMed, Embase and Cochrane were systematically
searched randomized clinical trials (RCTs) phase extensions and real-
world studies through June 2022. Risk of bias was assessed using the
Newcastle-Ottawa Scale.
Results: 14 studies comprising 3,574 patients met the inclusion cri-
teria. Total follow-up period ranged from 48 up to 268 weeks (i.e., 1
year to 5.6 years). The pooled estimate rates for all adverse events
(AEs) were 63% (CI: 46-78% - see Figure 1A); for serious AEs, 3% (95%
CI: 1-7% - see Figure 1B); and for AEs leading to discontinuation of
erenumab, 3% (95% CI: 2-5% - see Figure 1C). AEs corresponded to
the minority (15.8%) of all reasons to discontinuation from reported
data. Reduction in monthly migraine days (MMDs) was -6.98 (95% CI:
-8,90; -5.05 - see Figure 2A) and in migraine specific medication days
(MSMDs), -6.09 (95% CI: -9.43; -2.75 - see Figure 2B). More than half
(57%; 95% CI: 51-63% - see Figure 3A) and around one-third (35%;
95% CI: 28-42% - see Figure 3B) of patients presented reductions of
≥ 50% and ≥ 75% in MMDs, respectively. Headache Impact Test-6
(HIT-6) score was decreased in -9.68 points (95% CI: -12.03; -7.34 -
see Figure 2C).
Conclusions: Cumulative analysis of data revealed a consistent favor-
able safety profile and a sustained effectiveness of erenumab with
long-term exposure in the treatment of migraine.
Figure 3 – Percentage reduction in MMDs
3 (A) – ≥50%
3 (B) - ≥75%
P152
Prospective evaluation of migraine premonitory symptoms during
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The objective was to evaluate the symptoms of the migraine pre-
monitory phase prospectively.
Methods: We used Migrebot headache diary database to select sub-
jects with migraine features and headache frequency 3-8 days per
month. Selected subjects proceeded to complete a specially de-
signed version of the diary (ProdromaBot) to assess the characteris-
tics of migraine attacks and interictal symptoms for at least 30 days.
Participants completed 3 time points (TP) daily (9am,15pm,21pm). At
each TP, participants answered 51 questions about potential triggers,
overall wellbeing, premonitory symptoms, and presence of a head-
ache and its characteristics.
Results: 98 subjects entered the study, 71 subjects completed at least
30 days period with at least 80% compliance. 59 subjects visited the
clinic to confirm migraine. Patients completed not all TPs, so we se-
lected only TP with new headache episodes (N=682) which were pre-
ceded or followed by the fully completed TP. Thus, we had 581
premonitory TPs and 640 postdrome TPs for further analysis. We
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analyzed the frequency of premonitory symptoms depending on the
headache attack characteristics.
Phonophobia was the symptom which has the greatest number of
premonitory symptoms (excess of light p<0,04, light sensitivity p<
0,0001, excess of noise p<0,001, sound sensitivity p<0,0001, odor
sensitivity p<0,047, hunger p<0,003, dehydration p<0,0001, feeling
anxious p<0,0001 or depressed p<0,004,yawing p<0,0001, eye strain
p<0,014,scalp allodynia p<0,001,unilateral lacrimation or nasal con-
gestion p<0,007,frequent urination p<0,005). Allodynia was the most
frequent premonitory symptom followed by the light sensitivity, feel-
ing anxious, dehydration, unilateral lacrimation or nasal congestion
and frequent urination.
Conclusions: This is the first study in which migraine premonitory
symptoms were analyzed prospectively for at least 30 days 3 times
daily. Premonitory symptoms vary significantly depending on the mi-
graine attack characteristics.
Fig. 1 (abstract P152). See text for description.

Fig. 2 (abstract P152). See text for description.
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Question: Assessing prevalence of sinonasal symptoms in migraine.
Methods: The Migraine in Poland study is a nation-wide cross-
sectional online survey, conducted from August 2021 to June 2022.
Survey protocol included questions assessing diagnostic criteria for
migraine without aura (MwoA) according to International Classifica-
tion of Headache Disorders-3, rhinosinusitis (European Position on
Rhinosinusitis and Nasal Polyps 2020 – EPOS2020) and sinonasal/cra-
nial autonomic symptoms (CAS) in relation to headache attacks.
Results: Among 1679 subjects meeting criteria for MwoA 602
(35.85%) of participants confirmed having at least one episode of
self-described "sinus headache" in the last year (n=520 - 30.97% in
the 3 months before the study). At least one nasal symptom was ac-
companying headache in 1004 (59.8%) respondents. During head-
ache attacks, 315 (18.76%) subjects met symptomatic criteria for
rhinosinusitis diagnosis according to EPOS2020. These symptoms
were accompanied by other (non-nasal) CAS in n=251 (42.40%).
Osmophobia was reported by 66.29% MwoA subjects. Hyposmia was
present during headache attacks in 10.84%, with the majority of
these respondents reporting co-existent osmophobia.
Conclusions: Sinonasal symptoms commonly occur in MwoA subjects,
with 1/5 having symptoms indicating rhinosinusitis and many more
reporting at least one rhinologic symptom during headache. Osmo-
phobia and hyposmia are not mutually exclusive in MwoA, which
limits their value in differentiating between rhinosinusitis and mi-
graine. A comprehensive, multidisciplinary workup still remains the
baseline in discerning between migraine and rhinosinusits.
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Question: how do patients evaluate a mandatory drug holiday dur-
ing treatment with monoclonal antibodies targeting the CGRP
pathway?
Methods: patients under treatment with monoclonal antibodies tar-
geting the CGRP pathway were given a survey on how they evalu-
ated this mandatory yearly drug holiday of 2 (erenumab) to 3
months (fremanezumab or galcanezumab).
Results: 79 adult patients either under treatment with erenumab, fre-
manezumab or galcanezumab were included. 75% deteriorated sub-
jectively during the drug holiday. For 10% of the patients, this
deterioration even required a quicker re-introduction of their pre-
ventive treatment. 22% had a stable disease or even a further
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improvement. 13% of the patients prolonged injection intervals in
order to shorten the drug holiday. As for the timing of the deterior-
ation, 47% had a worsening of their migraine already during the first
month, while for 10% this only happened during the 2nd or 3rd
month. For 11% of the patients the deterioration did only take place
after 3 months, therefore the re-introduction of their preventive
treatment could be postponed.
For 81% of the patients the mandatory drug holiday led to anxiety,
of which 44% rated this anxiety as at least 'a lot'. On the other hand
more than half of the patients (54%) found this drug holiday useful
in order to assess the need for the continuation of their treatment, of
which 23% even rated this as 'very useful'.
Conclusions: although a mandatory drug holiday is feasible and is
considered useful for the majority of patients, it leads to both a swift
aggravation of their migraine and substantial anxiety. A rigid and
mandatory yearly drug holiday of 2-3 months seems not feasible for
all migraine patients under treatment with a monoclonal antibody
targeting the CGRP pathway.
P155
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Question
Real-world data are limited for people who use a calcitonin gene-
related peptide (CGRP) monoclonal antibody (mAb) for preventive
treatment of migraine. We assessed respondent characteristics and
patient-reported improvement among current CGRP mAb users in
the OVERCOME (EU) study.
Methods
Data were obtained from a cross-sectional web-based survey (2020-
2021). Adult respondents fulfilled International Classification of Head-
ache Disorders (ICHD-3) criteria for migraine or had a self-reported
physician diagnosis. This analysis assessed clinical and demographic
characteristics in those who had ever used erenumab, fremanezumab
or galcanezumab. Moreover, current users of a single mAb com-
pleted the Patient Global Impression of Improvement (PGI-I) to assess
improvement in current migraine condition. Analyses were
descriptive.
Results
Of 20,756 respondents, 2167 (10.4%) reported ever using a CGRP
mAb. Among these, the mean (standard deviation [SD]) age was 32.9
(10.4) years, 38.8% were female, and the mean (SD) headache days/
month (HD/m) was 3.4 (4.4). More than 1/3 of respondents (34.1%)
had severe migraine-related disability (MIDAS score >=21), 30.8%
moderate (11-20), 21.8% mild (6-10), and 13.3% little to none (<=5).
The vast majority had used at least 1 additional traditional preventive
medication. A total of 940 respondents (43.4%) had used a single
CGRP mAb within the past 3 months. Among them, most respon-
dents (77.3%) reported their migraine condition as "better" based on
the PGI-I since starting the CGRP mAb. This was consistent across
HD/m categories.
Conclusions
Most respondents taking a CGRP mAb for the preventive treatment
of migraine reported their migraine as better since starting the
medication.
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Objective
The pathomechanisms of the most common neurological disorder,
migraine, are not fully understood. This may explain why a stable
biomarker for the diagnosis of the disease does not exist. Imaging
studies have shown structural changes in the gray and white matter
of individuals with migraine. Therefore, we aimed to compare
markers associated with structural changes or cell damage in the
central nervous system or blood-brain barrier disruption in the blood
serum from patients with migraine and healthy controls.
Methods
In this cross-sectional study, we assessed blood samples from 92 pa-
tients with episodic migraine (EM), 93 with chronic migraine (CM), in
the interictal phase, and 42 age-matched healthy controls (HC).
Serum total-tau protein (t-tau), neurofilament light polypeptide (NFL),
glial fibrillary acidic protein (GFAP), and ubiquitin carboxy-terminal
hydrolase L1 (UCH-L1) concentrations were studied. We obtained
headache characteristics from headache diaries during the 28 days
before blood sampling. Samples were analyzed with a Neurology 4-
plex assay kit, on a single molecule array HD-1 Analyzer. Non-
parametric tests were used to compare groups and assess
correlations.
Results
Serum t-tau concentrations were elevated in patients with migraine
versus healthy controls (p < 0.05). EM and CM groups were both dif-
ferent from HC (p = 0.002 and p = 0.025, respectively). Migraine aura
did not have an effect on t-tau concentrations. The stratification for
prophylaxis in CM, showed elevated t-tau concentrations in CM pa-
tients without prophylaxis and HC (p = 0.009). No differences be-
tween EM and CM, versus HC for NFL, GFAP, and UCH-L1 were
observed (p = 0.507, p = 0.850, and p = 0.195).
Conclusion
This study did not find biochemical evidence for cell damage in the
central nervous system in patients with migraine. The increase of t-
tau concentrations in serum may be associated with the disruption
of the blood-brain barrier in migraine.
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Background
Structural brain connectome, characterized by higher stability and re-
producibility, have not been investigated in migraine by means of
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graph analysis approach. We hypothesize a rearrangement of the
brain connectome with an increase of both strength and density of
connections between cortical areas involved in pain perception, pro-
cessing and modulation in migraine patients. The connectome re-
arrangement, misbalancing competing parameters of network
efficiency and segregation, may underpin the energetically dysfunc-
tional migraine brain.
Methods
We investigated, using diffusion-weighted MRI imaging tractography-
based graph analysis, the graph-topological indices of the brain "con-
nectome", a set of grey matter regions (nodes) structurally connected
by white matter paths (edges) in 94 patients with migraine without
aura (MwoA) compared to 91 healthy controls (HC).
Results
We observed in MwoA patients compared to HC: i) higher local and
global network efficiency (p < 0.001) and ii) higher local and global
clustering coefficient (p < 0.001). Moreover, we found changes in the
hubs topology in MwoA patients with: i) posterior cingulate cortex
and inferior parietal lobule (encompassing the so-called neurolimbic-
pain network) assuming the hub role and ii) fronto-orbital cortex, in-
volved in emotional aspects, and visual areas, involved in migraine
pathophysiology, losing the hub role. Finally, we found higher con-
nection (edges) probability between cortical nodes involved in pain
processing as well as in cognitive and affective attribution of pain ex-
periences, in migraine patients when compared to healthy controls
(p < 0.001). No correlations were found between imaging and clinical
parameters of disease severity.
Conclusion
The imbalance between the need of investing resources to promote
network efficiency and the need of minimizing the metabolic cost of
wiring probably represents the mechanism underlying migraine pa-
tients" susceptibility to triggers.
Fig. 1 (abstract P157). See text for description.

Fig. 2 (abstract P157). See text for description.
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Changes in Sensitization and Habituation Measured by Algometry
in Chronic Migraine Patients Treated with Onabotulinumtoxin A
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OBJECTIVES: Our aim is to evaluate if changes in sensitization and
habituation measured with algometry might be a biomarker for re-
sponse to OnabotulinumtoxinA (OnabotA) in patients with chronic
migraine (CM).
METHODS: Observational prospective cohort study. OnabotA therapy
(PREEMPT) was initiated in CM patients accordingly with local guide-
lines. An algometry study was performed prior to OnabotA treatment
and after each of three sessions. Response to OnabotA was defined
as a decrease of more than 50% of migraine days, compared to the
baseline. A mechanical algometer was used to determine Pressure
Pain Thresholds (PPT). They were measured on 21 points over the
scalp (Fp1, F3, F7, C3, T3, P3, T5, O1, Fp2, F4, F8, C4, T4, P4, T6, O2,
Fpz, Fz, Cz, Pz, Oz), based on the normalized positions for electro-
encephalogram recordings. In each point three measures were per-
formed with a 30-second resting period between them. We
considered decreasing or increasing between PPTs (kPa) in these
three measures, to establish respectively a pattern of sensitization or
habituation. We evaluated change of these PPTs patterns between
basal and third determination.
RESULTS: 35 patients (91.4% females) were included. Mean age was
43.3 ± 9.1 years (26-60). Twenty-six (74.3%) responded to OnabotA.
Basal PPTs showed in 20 points a pattern of sensitization, whilst
when measured after 3 OnabotA procedures in 14 points habituation
was observed. When comparing responders with no responders, dif-
ferences between basal and third determination were obtained in T4
(0.05 vs -0.44, p:0.035), F3 (0.21 vs – 0.1, p:0.033) and FP2 (0.33 vs –
0.13, p:0.005)
CONCLUSION: Algometry pattern turns from sensitization to habitu-
ation in CM patients treated with OnabotA, which, in some points,
correlates with response to treatment.

P159
Mapping Migraine Minds: A cross-sectional survey to compare the
difference in burden of migraine among Indian male & female
patients
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Objectives: To compare the difference in burden- symptom, func-
tional, social, economic & quality of life (QoL) of migraine among In-
dian male & female patients.
Methods: A cross-sectional survey was conducted from 20th April
2022 – 21st June 2022 in 300 adult male and female (1:1) migraine
patients. Survey questionnaire was validated by a steering committee
of 10 Indian neurologists. Data was collected by using telephonic
and face to face interview mode. The results were analyzed using de-
scriptive statistics
Results: Average number of migraine symptoms was higher in fe-
males (F) Vs males (M). [5.73 (F); 4.73%(M)]; fatigue [59% (F); 37%(M)]
abdominal pain [29% (F); 11%(M)] & stomach upset [21% (F);
11%(M)]. Higher proportion of females had triggers like stress [80%
(F); 76%(M)] & physical activity [56% (F); 44%(M)]. Average duration
of migraine attack was higher in females [5.8 hours (F); 5.3 hours (M)]
with higher comorbidities like anxiety [24% (F); 18%(M)] & obesity
[23% (F); 17%(M)]. Higher proportion of females reported that mi-
graine impacted their social & personal life [80.6% (F); 30.6 (M)].
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While there was no difference in the direct costs associated with mi-
graine; indirect costs were higher in females (INR 9100) Vs males (INR
8367). More number of working days were lost due to migraine in fe-
males than that in males. [3.7 (F); 2.2 (M)].
Conclusion: Magnitude of migraine burden in terms of symptoms,
functional, social and economic burden among females is higher
than that in males in India. Customized approach towards migraine
care for females comprising of counselling, lifestyle modification, trig-
ger management & early use of targeted pharmacotherapy would
improve clinical outcomes.
Key words: Migraine; Burden; Gender; Targeted approach
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Whole-brain functional connectome alterations in patients with
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Previous neuroimaging studies have examined alterations in brain
function in patients with migraine, but the whole-brain investigation
is relatively scarce. Here, we aim to assess atypical whole-brain
organization of brain function in patients with migraine using func-
tional MRI and dimensionality reduction techniques.
We recruited 50 patients with migraine, and sex- and age- matched
healthy controls from Samsung Medical Center. Imaging data were
preprocessed using fusion of neuroimaging preprocessing (FuNP)
surfaced-based pipeline [Park, 2019, Front. Neuroinform.]. Functional
connectivity matrix was constructed by calculating Pearson"s correl-
ation of time series between different brain regions and Fisher"s r-to-
z transformed. We generated low-dimensional representations of
functional connectivity (i.e., eigenvectors) across the cortex [Margu-
lies, 2016, PNAS], and assessed between-group differences in the ei-
genvectors between patients with migraine and healthy controls
using multivariate analysis with controlling for age and sex. The sub-
cortical alterations were assessed using the nodal degree values of
subcortical weighted manifolds, defined by a subcortico-cortical con-
nectivity multiplied by cortical eigenvectors [Park, 2021, Nat. Com-
mun.]. The multiple comparisons were corrected using false
discovery rate (FDR)< 0.05.
The eigenvectors showed significant between-group differences in
early visual, somatomotor, and temporal pole, as well as amygdala.
Stratifying the effects according to seven intrinsic functional commu-
nities [Yeo, 2011, J. Neurophysiol.], dorsal attention, visual and limbic
network revealed strong effects.
The current study found that migraine is associated with altered
brain function in low-level sensory and higher-order limbic systems,
including an associated subcortical structure. Our findings may pro-
vide insights for understanding whole-brain alterations in migraine.
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Interictal IgE and tryptase levels in episodic and chronic migraine
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Questions: A close association between migraine and allergic dis-
eases has been reported. IgE and mast cells play key roles in the de-
velopment of allergic diseases. Tryptase has been used a marker of
mast cell activation. Although altered levels of IgE in migraine was
reported, no study separately evaluated the IgE and tryptase levels in
episodic migraine (EM) and chronic migraine (CM).
Methods: The IgE and tryptase levels were measured by fluorescence
enzyme immune assay method on a ThermoFisher Phadia 250 sys-
tem. We collected plasma ≥ 48 h having passed after the cessation
of a typical migraine attack, being headache-free (for participants
with EM), and having mild or less headache intensity (for participants
with CM). We also evaluated the history of allergic disease among
participants.
Results: This study enrolled 95 and 96 participants with EM and CM,
respectively and 56 controls. 88 of participants (42, 40, and 8 of EM,
CM and controls) had allergic diseases. Among participants with aller-
gic diseases, IgE levels were significantly different among participants
with EM, CM and controls (81.6 [42.0-248.3] vs. 46.5 [15.9-116.0] vs.
195.0 [78.2-301.0] KU/L, p=0.025). Nevertheless, tryptase levels did
not significantly differ among three groups (3.4 [2.3-4.1] vs. 3.3 [2.3-
4.2] vs. 3.7 [2.8-3.8] ng/ml, p=0.625). IgE levels among participant
with allergic diseases, headache frequency was inversely associated
with IgE levels (Pearson"s correlation coefficient = - 0.261, p=0.019).
Among 109 participants without allergic diseases, IgE (43.5 [27.8-
99.8] vs. 45.1 [23.2-99.0] vs. 50.7 [24.2-114.0] KU/L, p=0.832) and tryp-
tase (3.4 [2.3-4.1] vs. 3.3 [2.7-3.9] vs. 3.3 [2.5-4.3] ng/ml, p=0.862)
levels did not significantly differ among three groups.
Conclusions: IgE levels were significantly differ in participants with
allergic diseases among those with EM, CM and controls.
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Efficacy and safety of once monthly subcutaneous erenumab 70
mg in adult chronic migraine patients (primary analysis): Indian
sub analysis from Global DRAGON study
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Objectives: DRAGON (CAMG334A2304),12-week, double-blind ran-
domized study evaluated efficacy & safety of erenumab (70 mg) in
adult Chronic migraine (CM) patients from China, Taiwan, Korea,
Southeast Asia & India. This is India sub-set analysis of the global
DRAGON study.
Methods: Patients (N=30) were randomized to placebo or erenumab
70 mg (1:1). Primary endpoint was change from baseline in monthly
migraine days (MMD). Secondary endpoints were ≥50% reduction in
MMD, changes in modified Migraine Disability Assessment (mMIDAS),
changes in monthly acute headache medication days (MHMD), &
safety/tolerability.
Results: Mean (SD) age was 34.5 (10.8) years, 73.3 % were women;
mean MMD was 15.14 (4.93) & only 53.3% had prior preventive treat-
ment failure. Similar change in MMD from baseline at week 12 was
observed in erenumab 70 mg group & placebo [-8.37 and -8.62 re-
spectively) (p=0.913)]. Patients achieving ≥50% reduction in MMD
was higher in erenumab 70 mg vs placebo (82.4% vs 69.2%; p=0.379)
Change in mMIDAS was -11.13 with placebo & -11.92 with erenumab
70 mg (p=0.496). Change in MHMD was -3.90 with placebo & –3.48
for erenumab 70 mg (p=0.556). No AEs leading to discontinuation
nor SAEs or deaths were reported in either group. Safety & tolerabil-
ity of erenumab was comparable to placebo with no new safety
signals.
Conclusion: While Indian subset study was not powered to detect
statistically significant differences, Erenumab (70mg) s.c QM Vs pla-
cebo showed numerical superiority for achieving ≥50% reduction in
MMDs. Clinically meaningful reduction in mMIDAS, & MHMD at 12
weeks with favourable safety profile in Indian CM patients & no new
safety signals were detected
Key words: India; Chronic Migraine; erenumab; anti-CGRP
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Subjective Tinnitus in Pediatric and Adolescent Migraine Versus
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Background: Subjective tinnitus is perception of sound in the ear, or
in the head occurring without an outside acoustic stimulus. Head-
ache and especially migraine has been reported as associated with
tinnitus in adults but not in children. The study aimed to investigate
the prevalence of tinnitus and its associated clinical parameters in
pediatric and adolescent migraine versus other primary headaches.
Methods: In the pediatric headache clinic of a tertiary hospital, pa-
tients aged 8-18 years and their parents were interviewed regarding
their headache symptoms and according to a validated tinnitus ques-
tionnaire. Patients with tinnitus were referred for audiometry. Results:
Of 153 patients, 90 (58.5%) were females; the mean age was 7.9±
2.74 years. Ninety-four (61.4%) were diagnosed with migraine and 59
(38.6%) with primary headaches. The rate of tinnitus was significantly
higher among patients
with migraine than among patients with other primary headaches
(47.9% vs 10.2%, p
Fig. 1 (abstract P163). See text for description.
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The aim of this study was to investigate the cervical joint position
sense (JPSE) and the neck muscle endurance among migraineurs and
controls following stratification according to pain response over the
cervical spine. Thirty-two headache-free subjects and 57 migraineurs
were included. The sample was stratified according to the presence
of pain during the manual palpation of the upper cervical spine: no
neck pain (P0, n=23), local neck pain (P1, n=37) and pain referred to
the head (P2, n=29). All subjects were instructed to perform the cer-
vical JPSE for extension, right and left rotation. All subjects also
underwent the muscle endurance test of the neck flexors and exten-
sors. A significant effect of neck dysfunction for the JPSE was found
(P0 versus P2 mean difference=1.93 cm, F2=4.85, p=0.008). No diag-
nosis effect was verified for all movement directions (p>0.39), and no
neck dysfunction effect was verified for the remaining right (p>0.83)
and left (p>0.46) directions. For the muscle endurance test, a signifi-
cant effect was found for diagnosis (migraine vs no migraine) and
neck dysfunction. Compared to migraineurs, controls exhibited
greater muscle endurance of neck flexors (mean difference 15 sec,
F1=10.54, p=0.001) and extensors (mean difference 48 sec, F1=4.93,
p=0.02). According to the stratification, subjects of the P0 group ex-
hibited greater muscle endurance compared to P1 for neck flexors
(mean difference 27 sec, F2=16.21, p<0.001) and extensors (mean dif-
ference 46 sec, F2=3.20, p=0.04). The P0 group also was different
from the P2 group regarding flexion (mean difference 29 sec, F2=
16.21, p<0.001) and extension (mean difference 68.4 sec, F2=3.20, p=
0.04) endurance. No differences between P1 and P2 groups were
found. The presence of neck pain referred to the head is related to a
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greater JPSE for neck extension. The presence of migraine and/or
any neck dysfunction is related to reduced endurance of neck flexor
and extensor muscles.
P165
Association Between Migraine and Transient Global Amnesia: An
Inpatient Sample Analysis
C. Lampl, K. Aschauer, B. Juranek, N. Haselgruber
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Correspondence: C. Lampl
The Journal of Headache and Pain 2022, 23(Suppl 1):P165

Introduction: Transient global amnesia (TGA) constitutes an enig-
matic amnestic syndrome characterized by temporary memory dys-
function of abrupt onset and total resolution within 24 h from
emergence. Among the most prevailing theories implicates migraine
and the neurophysiologic substrate of aura, which is caused by the
release of massive glutamate and a subsequent wave of short-lasting
cortical depolarization (CSD). Given this relationship between mi-
graines and transient hippocampal dysfunction, it is feasible to con-
sider the possibility of an etiological relationship between migraines
and the transient memory problems in TGA individuals. The main
focus of the study was to investigate the comorbidity of migraine
among the TGA study population to analyze a potential association
with TGA. Methods: Data extraction war performed between January
2007 and March 2021. Descriptive statistics were displayed as mean
± standard deviation for continuous data and frequencies with per-
centages for categorical variables. For group comparisons we used
Chi-Quadrat-Test, Cramer’s V was performed to measure the relative
strength of an association. The Mann–Whitney U test was used as
analog nonparametric test. Results: From the study period of 14 years
and 3 months 641 persons (62,1% women;37,9% men) with TGA
were analyzed and evaluated. Mean age at the time TGA was diag-
nosed was 66,1 years of age (SD=10.02). Overall, 5,9% of the TGA
persons preported a history of migraine. Furthermore, women with a
history of migraine were 3,75 times more likely to suffer from TGA
than men (p
Fig. 1 (abstract P166). See text for description.
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Objective: The aim of the study was to investigate whether MwoA
and MwA are different manifestations of a single disease, distinct
clinical entities, or located at two poles of a spectrum.
Methods: In this cross-sectional study, 5438 patients from 10 hospitals
in China were included: 4651 were diagnosed with migraine without
aura (MwoA) and 787 with migraine with aura (MwA). We used a vali-
dated standardized electronic survey to collect multidimensional data
on headache characteristics and evaluated the similarities and differ-
ences between migraine subtypes. To distinguish migraine subtypes,
we employed correlational analysis, factor analysis of mixed data
(FAMD), and decision tree analysis.
Results: Compared to MwA, MwoA had more severe headaches, pre-
dominantly affected females, were more easily produced by external
factors, and were more likely to have accompanying symptoms and
premonitory neck stiffness. Patients with MwA are heterogeneous,
according to correlation analysis; FAMD divided the subjects into
three clear clusters. The majority of the differences between MwoA
and MwA were likewise seen when typical aura with migraine head-
ache (AWM) and typical aura with non-migraine headache (AWNM)
were compared. Furthermore, decision trees analysis revealed that
the chaotic MwA data reduced the decision tree"s accuracy in distin-
guishing MwoA from MwA, which was significantly increased by
splitting MwA into AWM and AWNM.
Conclusions: The clinical phenomics of headache phenotype varies
gradually from MwoA to AWM and AWNM, and AWM is a mid-state
between MwoA and AWNM. We tend to regard migraine as a
spectrum disorder, and speculate that different migraine subtypes
have different "predominant regions" that generate attacks.
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Objective. Previous studies have reported neurophysiological differ-
ences between chronic migraine (CM) and healthy controls (HC). The
aim of the current study is to evaluate how the CM condition affects
the brain activity in women using spectral measures.
Methods. We have included 62 female subjects: 32 CM patients (age
34.50 (27.50, 39.00)) and 30 HC subjects (age 29.00 (26.00, 35.00)).
Ten minutes of eyes-closed resting-state electroencephalographic
(rsEEG) activity were acquired using a Brain Vision® equipment. The
power spectral density (PSD) of rsEEG recordings was computed to
assess the spectral content of the brain electrical activity. Nine spec-
tral parameters were computed from the PSD: individual alpha fre-
quency, transition frequency, median frequency (MF), spectral edge
frequency, relative power (RP) in the conventional frequency bands,
spectral entropy, Rényi entropy, Tsallis entropy, and Escort-Tsallis
entropy.
Results. Statistically significant differences (p < 0.05, Mann-Whitney
U-test) were found in the spectral content of PSD in terms of MF,
and RP in beta 1 and beta 2 frequency bands. In addition, PSD ir-
regularity, assessed by means of spectral entropy, Tsallis entropy,
and Rényi entropy, showed differences between both groups. Fur-
thermore, CM patients exhibited significantly higher values for MF,
RP in beta 1 and beta 2 bands, spectral entropy, Tsallis entropy, and
Rényi entropy than HC subjects, which suggests that CM induces an
increase in the oscillatory activity in high-frequency bands and ir-
regularity in rsEEG activity.
Conclusions. Our analyses showed that CM is associated with an in-
crease in both high-frequency oscillatory activity and irregularity in
rsEEG activity compared with HC. These findings could be exploited
to provide further understanding on CM.
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Question: Air pollution has a clear impact on people health"s increas-
ing the risk of suffering from several diseases. We aimed to analyze
whether if ambient air pollution triggers migraine attacks
Methods: This is a prospective longitudinal study. Headache daily
status (headache free vs headache day) and GPS coordinates were
collected using a custom-developed Smartphone App. Patients with
migraine diagnosis seen in the Headache Clinic were recruited. Daily
maximum 1-hour nitric oxide (NO), carbon monoxide (CO), sulfur di-
oxide (SO2), fine particulate matter (PM10) and ozone (O3) levels in
the previous four days before headache onset were considered as
possible explanatory variables for a binary outcome variable describ-
ing the potential daily headache status. A mixed-effects logistic re-
gression model was performed. The model was adjusted by patient
characteristics at baseline and meteorological parameters (daily
mean temperature, relative humidity, accumulated precipitation, radi-
ation and wind speed levels). It was validated using repeated 10-fold
cross-validation.
Results: Sixty-six patients (80.3% women, mean age 48.7±9.2 years)
contributed to 12,233 days of data, from which 1,668 days (13.6%)
were headache days. Statistically significant differences in levels of
daily maximum 1-hour NO (p=0.041), SO2 (p=0.010) and O3 (p=
0.010) were found over the previous four days before headache on-
set. An increase in daily maximum 1-hour levels of NO2 of 35 μg/m³
(0.5·IQR, Interquartile Range) in the previous 48 hours was found to
increase a 5.6% the probability of a headache onset (p=0.035). The
presence of an attack on previous days was also associated with po-
tential headache risk.
Conclusions: Headache onset in migraine patients might be influ-
enced by greater air pollution on previous days. Air pollution, com-
bined with other external and individual internal factors, has an
impact on health status and might contribute to triggering migraine
attacks.
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Question
Melatonin improves sleep quality and severity of headaches, when
compared to baseline studies. It is a safe drug with minimal side ef-
fects and is well tolerated. This research will further highlight the po-
tential of Melatonin for treatment of migraine headaches.
Method
A cross sectional study was performed on 120 participants in a hos-
pital setting where the users and non-users of Melatonin were di-
vided into groups of 60 each. A MIDAS (Migraine Disability
Assessment Scale) questionnaire was used to assess the symptoms.
To establish a correlation between different factors, the chi-square
test and p-value were used. A null hypothesis was formulated with
no association taken into account, and the chi-square and p-values
were computed to find possible association between the considered
factors. The confidence interval for p-value was taken at 95% with a
0.05 level of significance.
Results
It was found that there was a reduction in the intensity of pain and
improvement in quality of sleep in the Melatonin user against the
non-user cohort with an average age of 30, as evident from the re-
sults of chi square and p value of 7.5481 and 0.006007 for number of
night time awakenings (relative risk reduction= 0.539 and number
needed to treat= 4.291) and chi-square value of 36 and p-value of
0.00001 for intensity of pain reduction (relative risk reduction= 0.473,
number needed to treat=1.897). The values for mean frequency
headache reduction went down from 3.23±0.26 in the non-user co-
hort to 2.1±0.67 in the user cohort.
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Conclusions
Migraine is a condition that causes recurring headaches with severity
ranging from mild to moderate in intensity. It is a chronic, debilitat-
ing condition that reduces the quality of life. Melatonin has drawn at-
tention for its anti-migraine action, owing to its structural similarity
to Indomethacin and free-radical neutralizing property. Therefore,
Melatonin can be a promising agent for treatment of migraine
headaches.
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Purpose: To study the features of cognitive impairment in patients
with migraine and migraine comorbid epilepsy.
Materials and methods: 47 patients with migraine comorbid epi-
lepsy were examined. Of these, there were 16 men (34%), women -
31 (66%), the average age of which was 27.4±2.2 years. For the con-
trol group, 128 patients with migraine were examined, of which 82
(64%) were women, 46 (36%) were men, the average age of which
was 27.5±2.1. Cognitive function was studied using the MMSE test,
MSCT/MRI of the brain.
Results: Migraine with aura was diagnosed in 20 (42.6%) patients, mi-
graine without aura 27 (57.4%) caused an epileptic attack. In 5
(10.6%) cases, one seizure was detected, in the remaining 42 (89.4%)
cases, two or more episodes of seizures were detected. In the control
group, 26 (20.3%) patients were diagnosed with migraine with aura,
95 (74.2%) patients with migraine without aura. Studying cognitive
function, it was found that 85.1% (n=40) of patients with migraine
comorbid epilepsy had moderate and mild cognitive impairment. In
the control group, only 27.3% (n=35) of cases had moderate cogni-
tive impairment. Neuroimaging revealed ischemic changes in the
cerebral cortex, periventricular and subcortical white matter in 87.2%
(n=41) of cases in the main group and in 38.3% (n=49) of patients in
the control group. MMSE data had a direct correlation with MRI/
MSCT data with P<0.001 changes.
Conclusions: Accession of an epileptic seizure in migraine is com-
bined with a decrease in cognitive function and is associated with
vascular complications of the brain. Cognitive impairment in mi-
graine comorbid epilepsy requires correction of this condition.
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Objective: To highlight migraine impact in terms of symptom, func-
tional, social & economic burden among Indian housewives.
Methods: A cross sectional survey was conducted from 20th April
2022 – 21st June 2022 in 300 adult male and female (1:1) migraine
patients. Survey questionnaire was validated by a steering committee
of 10 Indian neurologists. Data was collected using telephonic & face
to face interview mode. Results were analysed using descriptive
statistics
Results: Our study included 120 housewives; of which 34% reported
4-7 monthly migraine days (MMDs), 40% 8-14MMDs & 26% had 15
days or more. Major symptoms observed were headache (88%), fa-
tigue (62%), Blurred vision (60%), loss of appetite (57%) & dizziness
(47%). Average duration of migraine episode was 5.9 hours. Migraine
resulted in productivity loss of 3.8 days/month and 2.3 hours/day.
85.8% of housewives reported that migraine has impacted their so-
cial life. Of these, 74% felt guilty, 63% felt isolated & 47% felt de-
pressed / helpless. 69% felt that migraine may damage their
relationship with spouse. 100% housewives with children (n=95) re-
ported that migraine has affected their children; 62% reported com-
promised academics, 57% with reduced ability to parent, 69% for
anxiety in children, 67% for frustration & 45% for mood change / ir-
ritability. Indirect cost of migraine was INR 8958/6 months in addition
to direct medical costs which was less than other females.
Conclusion: Migraine impact among Indian housewives is signifi-
cantly high. Total cost incurred for housewives is the least, highlight-
ing healthcare neglect. Holistic approach of patient education,
lifestyle interventions & target specific pharmacotherapy may im-
prove their quality of life.
Key words: Migraine Burden; India; Housewives; Quality of life
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Objective: To evaluate the impact of botulinum toxin (BoNT) on de-
pression and anxiety scales in patients with migraine.
Methods: Unicentric prospective study, with data analysis of 40 pa-
tients with chronic and high frequency migraine, refractory to several
oral migraine-preventive medications, from 2016 to 2022. Data con-
cerning demographic, clinical, comorbid, and therapeutic data was
obtained. Validated clinical questionnaires were applied regarding
pain characteristics (Head Impact Test-6 – HIT-6, Headache Under-
Response to Treatment – HURT, and Migraine Disability Assessment -
MIDAS), and psychological comorbid states (STAI Form Y-1 and Form
Y-2 and Zung Depression Scale). SPSS® 28 was used for statistical
analysis.
Results: Eighty-seven-point five percent were female, with a mean
age at the end of treatment of 46 years (σ=12.52). 30% of patients
were previously diagnosed with an anxiety disorder and 37.5% had
been diagnosed with depression. At 6 months of treatment, all scales
showed a consistent reduction, especially HIT-6 (R2=0.932) and HURT
(R2=0.956) scores. On linear regression analysis, a positive relation
was found between both STAI Y-1 and STAI Y-2 and MIDAS scales
(R2=0.785, R2=0.878, p2 = 0.213, R2=0.266, p<0.05), where STAI Y-2
(anxiety state) seemed to have a better correlation with pain vari-
ation. No significant statistical relation was found when analyzing the
groups that had been previously diagnosed with anxiety and/or de-
pression. No significant correlations were found when analyzing
Zung Depression Scale with pain scales.
Conclusions: BoNT seems to have a positive effect on anxiety. This
effect is possibly related with treatment efficacy, as measured by
MIDAS and HIT-6, and it does not seem to be affected by previous
diagnosis of anxiety disorders.
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Objective: To assess the safety of real-world efficacy and safety of
intravenous lidocaine and ketamien for headache disorders.



Fig. 1 (abstract 174). See text for description.

Fig. 2 (abstract 174). See text for description.
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Methodology: Patients admitted between 01/01/2018 and 31/07/
2021 were identified by ICD code and electronic prescription. Efficacy
of infusion was determined by reduction in visual analogue score
(VAS), and patient demographics were collected from review of the
hospital electronic medical record.
Results: Through the study period, 83 infusions (50 lidocaine, 33 keta-
mine) were initiated for a headache disorder (77 migraine, 3 NDPH, 2
SUNCT, 1 cluster headache). In migraine, lidocaine infusion achieved
a ≥50% reduction in pain in 51.1% over a mean 6.2 days (SD 2.4).
Ketamine infusion was associated with a ≥50% reduction in pain in
34.4% over a mean 5.1 days (SD 1.5). Side effects were observed in
32% and 42.4% respectively. Infusion for medication overuse head-
ache (MOH) led to successful withdrawal of analgesia in 61.1% of
lidocaine, and 41.7% of ketamine infusions.
Conclusion: Lidocaine and ketamine infusions are an efficacious in-
patient treatment for headache disorders, however associated with
prolonged length-of-stay and possible side-effects.
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QUESTION:Monoclonal antibodies (MABs) have been a game changer
in the treatment of migraine since their approval. Their efficacy is
generally assessed with disease related metrics, but there is an in-
creasing need to evaluate the impact of disease treatment on the
global burden on patients and society. HEADWORK (HW) is a new
evaluation tool, developed specifically to assess the impact on work
tasks and reduced productivity of migraineurs. The aim of this study
was to test the performance of HW on migraine patients treated with
MABs.
METHODS:We enrolled 56 patients receiving treatment with MABs at
the Headache Centres of IRCCS "C. Besta" (Milan) or IRCCS "C. Mon-
dino" (Pavia). They were assessed with the HW questionnaire at base-
line and at the 3rd (M3) and 6th month (M6) of treatment. HW
questionnaire consists of two sections: "Work-related difficulties"
(HW1),11 items dealing with the degree of difficulty in general skills,
problems solving or starting new task; "Factors contributing to work-
related difficulties" (HW2), 6 items to address the degree to which
some factors, such as noise and brightness of the workplace, nega-
tively impact work-related tasks.
RESULTS:Population: 10M and 46F, mean age (49.5y±8.7), mean age
at onset of disease (18y±8),mean duration of disease (34y±11.2). We
observed a marked and consistent reduction in "classical" indicators:
monthly migraine days (15±5.9 at baseline, 5±6.27 at M3, 7±6.8 at
M6), medications per month (15±9.3 at baseline, 5±13.7 at M3, 6±7.4
at M6), MIDAS (48±36.8 at baseline, 8.5±17.4 at M3, 5±11 at M6), HIT-
6(66±3 at baseline, 62±8.3 at M3, 59±8.2 at M6).HW scores paralleled
the above parameters: HW1(20±8.3 at baseline, 10.5±5.8 at M3 , 7±
8.5 at M6), HW2(10.5±5.8 at baseline,6±4.4 at M3, 4±4.1 at M6).
CONCLUSION:Our findings confirm the effectiveness of MABs. HW1
and HW2 also show an extremely positive impact on work related ac-
tivities. HW appears a suitable tool to assess migraine-related work
disability in these patients.
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Question: We aimed at assessing the impact of monoclonal anti-
bodies targeting the calcitonin gene-related peptide pathway (CGRP-
mAbs) on migraine outcomes that are not usually captured by litera-
ture, including the optimization of acute treatments.
Methods: Consecutive patients with chronic or episodic migraine
from the Headache Centers of Avezzano-L'Aquila and Naples, were
included from March 2021 to June 2022. We included and followed
up to 3 months patients starting treatment with any CGRP-mAb (ere-
numab, fremanezumab, or galcanezumab) at the baseline visit. All
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patients filled out the Migraine Treatment Optimization Question-
naire (MTOQ) at the start and 3 months after the start of treatment
with CGRP-mAbs. During the study period, they completed a head-
ache diary, where they reported the number of migraine days, and
acute drug intakes.
Results: We included 41 patients, (87.5% women; 72.5% with chronic
migraine), with a median age of 46 [interquartile range (IQR) 42.25–
55] years. At baseline – i.e., during the 3 months before treatment
start –, median MTOQ score was 6 (IQR 3-8), with 30 median monthly
migraine days (IQR 20-53) and a median drugs intake equal to 30
doses (IQR 20.25-60). At the 3-month follow-up, median mTOQ scores
increased to 10 (IQR 7-13; pvs. baseline), indicating better
optimization of treatment during, while median monthly migraine
days decreased to 20 (IQR 9-27.5; p=0.002 vs. baseline). The median
number of acute treatment monthly doses decreased from 30 to 20
(IQR 5.75-29.25, p=0.010 vs baseline), during the 3 months of follow-
up. Finally, higher scores on the mTOQ negatively correlated with
lower use of acute treatments (p=0.028).
Conclusion: Our study shows that, 3 months of preventive treatment
with CGRP-MoAbs led to a significant increase in mTOQ scores,
meaning improved effectiveness of acute treatments, paralleled by
decreased monthly migraine days and acute treatment use.
Fig. 1 (abstract P176). Change in the number of monthly migraine
headache days between the four-week baseline phase and the last
four weeks of the intervention phase in the complete data set
analysis (n=62). Number of headache days was assessed by daily
headache diary. Boxplots show 1st quartile, median (solid line), mean
(dashed line), and 3rd quartile. Outliers are marked with dots
P176
Personalized Low-Glycemic Nutrition for the Prophylaxis of
Migraine: Real World Data from two Prospective Studies using a
Digital Therapeutic
T. Schroeder1, V. Lelleck2, C. Sina2, F. Schulz1, G. Kuehn1, S. Evers3, O.
Witt1, C. Gaul4, D. Thaci5, D. Klein1, A. Gendolla6
1Perfood GmbH, R&D, Luebeck, Germany; 2University Hospital of
Schleswig-Holstein, Institute of Nutritional Medicine, Luebeck, Germany;
3University of Muenster, Muenster, Germany; 4Headache Center
Frankfurt, Frankfurt, Germany; 5University of Luebeck, Institute and
Comprehensive Center for Inflammation Medicine, Luebeck, Germany;
6Medical Practice for Neurology and Pain Therapy Essen, Essen, Germany
Correspondence: T. Schroeder
The Journal of Headache and Pain 2022, 23(Suppl 1):P176

Question:
Migraine is a headache disorder associated with a high socioeco-
nomic burden. We developed a digital therapeutic that provides an
individualized low-glycemic diet based on continuous glucose meas-
urement. We aimed to find out if this digital therapeutic can serve as
a non-pharmacological migraine prophylaxis.
Methods:
We have performed two prospective studies with migraine patients
who used our digital therapeutic over a period of 16 weeks. The pa-
tients used a headache diary and recorded their migraine-related
daily life impairment using the assessment tools HIT-6 and MIDAS for
a pre versus post comparison. In addition, continuous glucose data
of patients were compared to healthy controls.
Results:
In both studies, patients reported a reduction of headache and mi-
graine days as well as reductions in HIT-6 and MIDAS scores. More
specifically, migraine days decreased by 2.40 days (95 % CI [-3.37;
-1.42]), HIT-6 improved by 3.17 points (95 % CI [-4.63; -1.70]) and
MIDAS by 13.45 points (95 % CI [-22.01; -4.89]). Glucose data suggest
that migraine patients have slightly increased mean glucose values
as compared to healthy controls but drop into a glucose range that
is below one"s individual standard range before a migraine attack.
Conclusion:
In conclusion, our digital therapeutic is a non-pharmacological mi-
graine prophylaxis that induces a therapeutic effect within the range
of pharmacological interventions.
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Question: Defining migraine patterns of care in Poland.
Methods: The Migraine in Poland study is a nation-wide cross-
sectional online survey conducted from August 2021 to June 2022.
Participants were recruited through various channels, targeting
mostly persons suffering from headaches. Survey protocol included
questions allowing for diagnosis of migraine without aura (MwoA).
Moreover, the questionnaire assessed consultation rates with a med-
ical professional, as well as the use of abortive or preventive treat-
ment, including non-pharmacological methods.



Table 1 (abstract P178). Estimated differences in CFB MMD at 12
weeks in episodic migraine. Values <0 favor eptinezumab. ‘Significance’
at 0.05 threshold should be judged by 95% intervals not crossing 0 and
is indicated by an asterisk (*)

Table 2 (abstract P178). Estimated differences in CFB MMD at 12
weeks in chronic migraine. Values <0 favor eptinezumab. ‘Significance’
at 0.05 threshold should be judged by 95% intervals not crossing 0 and
is indicated by an asterisk (*)
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Results: 3225 respondents aged 13 to 80 (mean age 38.94) submit-
ted their answers via online questionnaire (87.10% were women).
MwoA diagnosis was confirmed in 1679 (52.73%) of subjects, and
1571 (93.57%) of them consulted their headache with a medical pro-
fessional in the past.
1553 (92.50%) of MwoA participants declared the current use of
some form of treatment. Combination analgesics (especially contain-
ing codeine) were the most frequently used (n=991, 59.02%) abortive
medications. These were followed by non-steroidal anti-inflammatory
drugs and acetaminophen (n=1318, 78.50%). Triptans/ergots were
used by 959 (57.12%) respondents. 383 (22.81%) resorted to abortive
treatment with frequency indicating medication-overuse.
Prophylactic treatment was at some point used by 599 (35.68%),
while 193 (11.49%) were currently on preventive medications. The
most frequently prescribed migraine prophylaxis was iprazochrome
151 (8.99%), followed by flunarizine 136 (8.10%) and topiramate 99
(5.90%). 23.28% used nutraceuticals for prevention (most frequently
magnesium).
Conclusions: The consultation rate for migraine patients in Poland
was relatively high, and most of the subjects received the correct
diagnosis. However, there is a need for improving standards of care,
especially in regard to choice of prophylaxis. There is also a need to
raise public awareness of the dangers of codeine-based medications
(available OTC in Poland).
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OBJECTIVE: To explore impact of delivery mechanism on 12-week
change from baseline in monthly migraine days (MMDs) for indirect
treatment comparisons (ITCs) of eptinezumab and other aCGRP
mAbs. Intravenous (IV) eptinezumab was investigated for migraine
prevention in episodic (EM) and chronic migraine (CM). The compara-
tor aCGRP mAbs are delivered subcutaneously (SC). Influence of de-
livery mechanism on placebo (PBO) response may bias ITCs.
METHODS: Evaluated 3 methodologies: (1) standard Bayesian net-
work meta-analysis (NMA) of phase 3 clinical trials assuming PBOs
are identical; (2) network meta-regression (NMR) regressing treat-
ment effect on PBO response; and (3) unanchored simulated treat-
ment comparison (STC) using only active arm data.
RESULTS: NMA results favored eptinezumab 300mg over fremanezu-
mab in CM but favored erenumab 140mg and galcanezumab 120mg
over eptinezumab 100mg in EM. NMR found all treatments were
similar. Unanchored STC in EM favored eptinezumab for most com-
parisons, while all comparisons in CM favored eptinezumab (one-
sided p<0.05). See Tables 1 and 2.
CONCLUSIONS: Assumptions about delivery mechanism have a large
impact on ITCs. NMA and NMR results are mixed and rarely differenti-
ate treatments. The unanchored STC strongly and consistently fa-
vored eptinezumab over other migraine preventive treatments.
Consideration of which approach best reflects drug-placebo interac-
tions and real-world outcomes would be beneficial to clinical and for-
mulary decision makers.
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Background: There are few data about patients whose migraine
headaches predominantly affect the head's back.
Methods: Retrospective analysis of patients with the diagnosis of epi-
sodic or chronic migraine (according to the ICHD-3 classification)
with posterior (occipital and back of neck) onset and predominant lo-
cation from 2013 to 2020.
Results: We identified 60 patients (mean age of headache onset: 27
years old; 81.6% were female) with episodic (78.3%) or chronic mi-
graine (21.7%) with the posterior onset and predominant location.
We identified 3 patterns of pain: patients with only posterior local-
ized migraine (25; 41.7%); posterior and temporal or parietal migraine
(posterior plus migraine; 16; 26.7%); and posterior onset with holo-
cranial irradiation of pain (19; 31.6%). Regarding the headache char-
acteristics, the most frequent pattern was bilateral or alternating pain
(40% each); 63,4% described photophobia or phonophobia plus nau-
sea or vomiting; 28.3% reported aura. The duration of each attack
was mostly <48hours (61.8%). Most patients had <5 episodes of mi-
graine attacks/month (51.8%). Only 10 patients (16.7%) reported
modification of pain pattern since the onset of migraine. Regarding
the treatment, 53.3% of the patients reported failure of at least one
drug for the acute phase and 20% had a failure with at least one
prophylactic drug. We identified that 18.4% of the patients also had
a medication-overuse headache. Forty-three patients (71.7%) started
a prophylactic drug. During follow-up, only 14 patients had treat-
ment response (defined as a reduction in ≥50% of monthly
headaches).
Conclusions: In our cohort, patients with posterior predominant mi-
graine have a young-onset headache, mostly localized pain, a short
duration of each attack, and a low frequency of monthly headaches.
In the future, it would be important to understand if there are clinical
and therapeutic differences between patients with posterior versus
anterior predominant migraine.
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Objective: Previous studies have identified clinical characteristics of a
migraine crisis; however, the evolution of the pain has been little
studied. Our objective was to evaluate the semiology of a migraine
crisis according to the type of pain curve.
Methods: We analyzed the pain curve of patients with episodic mi-
graine according to the current criteria (ICHD-III) included in a pro-
spective real time study using a smartphone application. The follow-
up period was one month, the patient marked start/end and evolu-
tion of the pain in at least 5 points depending on the intensity.
Symptomatic treatment was allowed. At the end of the crisis, the pa-
tient completed the characteristics of the episode in the smartphone
application. To generate the model K-means and a supervised valid-
ation technique using a logistic model tree was used.
Results: A total of 344 migraine crisis from 51 patients (mean age 39
years, 90.2% women) were analyzed. Using the maximum pain inten-
sity, time to achieve the maximum pain intensity, the relationship be-
tween both parameters and the total duration, all episodes were
categorized in four types according to the main characteristics:
1(high intensity), 2(acute onset), 3(prolonged and intense) y 4(low in-
tensity). Univariate analysis found statistically significant differences
in the type of curve regarding the presence of nauseas (p<0.001),
sonophobia(p<0.001), osmophobia(p<0.03) and the number of simul-
taneous symptoms (p<0.001); there were also differences in pro-
dromic symptoms such as speech difficulties (p=0.029), dizziness (p=
0.015), and postdrom symptoms such as appetite (p=0.029), whim
(p=0.031), cognitive (p=0.019) and sleepiness (p=0.013).
Conclusion: The evolution of the pain crisis can be successfully cate-
gorized in 4 types of curves, which represent different semiology
characteristics of a migraine crisis
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Objective: Qualitative assessment of evolution over time in different
guidelines for paracetamol use in acute migraine
Methods: The assessment was performed on 10 published guidelines
from 5 scientific societies, American Headache Society (AHS),
formerly American Academy of Neurology (AAN), French headache
society ("Société Française d'Etudes des Migraines et Céphalées" - SFEM
C), Canadian Headache Society (CHS), European Federation of Neuro-
logical Societies (EFNS), and European Headache Federation (EHF).
Results: The comparison between earlier (1997-2014) and current
(2009-2021) guidelines showed an evolution in the level of recom-
mendations for paracetamol use in three of five scientific societies.
There was a shift from no recommendation or recommendation only
for mild attacks to recommendation for mild to moderate attacks
without restriction in updated guidelines. Four of the five scientific
societies (AHS, SFEMC, CHS, EFNS) now recommend Paracetamol for
mild to moderate attacks. The 5th scientific society (EHF) recom-
mends paracetamol when NSAIDs are contraindicated.
Conclusion: This qualitative analysis emphasizes evolutions in prac-
tice guidelines over time in different scientific societies regarding the
place of paracetamol in acute migraine. There was a positive evolu-
tion in paracetamol recommendations in the latest guidelines. Most
guidelines now recommend it for mild to moderate pain.
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Craniocervical Flexion Test in patients with migraine:
discriminatory validity and accuracy
A. Rodrigues1, L. Lima Florencio2, J. Martins1, M. Mendes Bragatto
Scornavacca1, C. Fernández-de-las-Peñas2, F. Dach3, D. Bevilaqua Grossi1
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Objectives: To evaluate the discriminatory validity and provide a clin-
ical cut-off of the craniocervical flexion test (CCFT) in migraineurs
stratified by the report of neck pain, headache-related disability and
neck disability.
Methods: This study enrols 50 women without headache and 102
women with migraine recruited by convenience from a local tertiary
care setting. The standard reference for migraine diagnosis was the
International Classification of Headache Disorders. All volunteers
underwent the CCFT and the patients with migraine patients
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answered the Migraine Disability Assessment (MIDAS) and Neck Dis-
ability Index (NDI) questionnaires. Discriminatory validity was verified
by groups comparison. The clinical cut-off was obtained and classi-
fied according to the diagnostic accuracy of the CCFT.
Results: The CCFT presented discriminative validity for comparing
control (median = 28, IRQ = 6) with migraine (median = 26, IRQ = 4,
p = 0.01) and migraine with neck pain (median = 26, IRQ = 4, p =
0.01), but not among the migraine subtypes with disability by mi-
graine or neck pain related disability on the MIDAS and NDI. The
diagnostic accuracies were classified between poor and not discrim-
inating with the area under the receiver operating characteristic
curve ranging from 57% to 69%, and non-acceptable values of sensi-
tivity, specificity and positive and negative likelihood ratios.
Conclusion: The CCFT is able to discriminate asymptomatic controls
from migraine patients with and without neck pain. However, it can-
not discriminate patients with migraine according to their pain-
related disability. In addition, the CCFT does not offer a cut-off value
adequate to identify the deficit of function of the deep flexor mus-
cles in migraine patients.

P183
Prevalence, disease profile, treatment patterns and burden of
migraine in India: An internet-based survey
D. Chowdhury1, A. Krishnan2, A. Duggal1, D. Datta1, A. Mundra1, V.
Deorari1, A. Tomar1, A. Koul1
1GB Pant Institute of Post Graduate Medical Education and Research,
Neurology, Delhi, India; 2All India Institute of Medical Sciences,
Community Medicine, Delhi, India
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Objective: To study the prevalence, disease profile, and disease bur-
den of migraine patients in India using an internet-based survey.
Methods: This is the second part of an internet-based survey using a
structured questionnaire conducted from 27th April to 31st July
2020. The first part assessed the impact of the COVID-19 lockdown
on Indian migraine patients (1). Persons aged 18 years and above
were invited to participate. Previously known migraine patients being
treated by physicians or those fulfilling 2 out of 3 criteria (limitation
of activities for a day or more, associated nausea or vomiting, and
photophobia or phonophobia) were diagnosed as migraine patients.
Results: 5694 persons registered and 4078 completed the full survey.
Migraine was diagnosed in 984 (24.1%) participants [(635 females);
mean age 35.32 ±11.16]. The mean migraine days per month was
7.24±5.84 (median=5; range=0.5-30). 109 (11.1%) had ≥ 15 headache
days per month. Moderate to severe pain was reported by 923
(93.8%). Acute drug treatment was used by 877(89.1%) and 10.9%
used non-pharmacological measures. Preventive medications were
used by 569 (57.8%). Of patients who required preventive medica-
tions (≥ 4 attacks per month), 18.5% did not receive them. Headache
yesterday was reported by 571 (58%). 52% were willing to spend
from INR 1000 to 10000 (13.6 USD to 136 USD) per month to cure
their headaches completely.
Conclusion: Approximately 1 out of 4 persons suffers from migraine
in India. More than half of the migraine patients have a significant
burden as reflected by their willingness to pay for its cure.
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Tomar A, Koul A. An Internet-based study on the impact of COVID-19
pandemic-related lockdown on migraine in India. Acta Neurol Scand.
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Purpose: Choice of the most effective anticonvulsant in patients with
migraine comorbid epilepsy (MCE).
Materials and methods: In the period from 2018 to 2021, 18 patients
with a diagnosis of migraine comorbid epilepsy applied to the de-
partment of the consultative polyclinic of the Tashkent Medical Acad-
emy. The patients underwent examination, ID-Migraine test, VAS,
MIDAS, IPSS-QoL and EEG (again in a month), MRI of the brain.
Results: The diagnosis was made according to the ID-Migraine cri-
teria and the International Headache Classification 3-Revision (ICHD-
3). Women 12 (66.7%), men 6 (33.3%), mean age 27.4±0.4. Neurologic
examination without features. The mean VAS was 6.9, which indi-
cates a pronounced intensity of headaches. According to the MIDAS
scale, the average value is 15.6 - in the main number of patients,
headache makes everyday activity difficult. The quality of life was re-
duced according to the IPSS-QoL test - global index = 39.9. In 14
(77.7%) cases, convulsions had a primary generalized character, in 4
(22.3%) patients, partial convulsions with transitions to generalization
were determined. On the EEG foci were determined. Patients were
divided into equal 2 groups, while the difference between the VAS,
MIDAS and IPSS-QoL scores of the 2 groups was not statistically sig-
nificant. In order to prevent migraine and relieve seizures, the first
group of patients was given Carbamazepine 400-600 mg/day, the pa-
tients of the second group received Valproic acid 1000 mg/day.
Upon re-examination, in all patients, the frequency and intensity of
headaches decreased, daily activity and quality of life improved with
a predominance in the first group. The EEG also showed positive dy-
namics with prevalence in the first group.
Conclusions: Patients with MCE Carbamazepine gave a better result
compared to valproic acid. This conclusion is not a criterion for
choosing the drug and requires further research.
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Treatment of Migraine in children and adolescents
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Migraine headaches in children may cause attacks that require abort-
ive treatment. This study evaluated the incidence and efficacy of
medications used for relieving migraine headache attacks in the
pediatric population in Israel. Children 6–18 years of age who were
diagnosed in our pediatric neurology clinic as having migraine head-
aches were enrolled into the study. Children and their parents re-
corded the children response to abortive treatment during
consecutive migraine attacks. Fifty children, with 116 migraine at-
tacks, were included in the study (30 females; mean age 12; range 6–
18). Forty-seven (94%) reported on abortive treatment on the first
migraine attack, 43 (86%) on a second migraine attack and 26 (52%)
on a third migraine attack. During the first recorded migraine attack,
41 children (87.5%) reported taking only one type of medication for
each headache episode, mainly ibuprofen or acetaminophen; less
than a quarter used dipyrone (metamizol). Overall the improvement
rate after two hours was 65.4% ± 27 for ibuprofen, 59.8 ± 35.3 for
acetaminophen and 50.9 ± 27.4 for dipyrone without statistical differ-
ence. However, in the first recorded headache episode, males had a
significantly better response to acetaminophen, compared to ibupro-
fen (95% ± 28 vs 75 ± 20). In conclusion, Children with migraine in
Israel mainly use a single medication for each headache episode. Ibu-
profen is the most commonly used abortive treatment; however,
acetaminophen was associated with a better response among some
of our patients.
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Vitamins and migraine? Is it a matter? The possible effects and
suggested pathophysiology
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Objective: This review aims to look at the possible effects of vitamins
on migraine in terms of pathophysiology and clinical presentation. In
the last years, there are several articles indicative of the positive role
of food supplements in migraine.
Methods: Our research team has had some studies on the effects of
vitamins on migraine. Here we are going to present the result of our
studies on Vitamin B groups and Vitamin D.
Result: It seems that the positive effect of Vitamin D3 on migraine is
through suppressing neuroinflammation, such as its effect on CGRP,
TGF-β, IL-17 levels and Th17/Treg-related cytokines balance. Supple-
menting migraineurs with vitamin D reduced the frequency of at-
tacks, according to our study. In another study, we found that CGRP
level was significantly lower following vitamin D supplementation
than patients in the placebo arm (P-value = 0.022). Energy-deficit syn-
drome with mitochondrial dysfunction should be considered an up-
stream disorder in migraine pathophysiology. A majority of vitamin B
group including Thiamine, Riboflavin, Niacin, and Pantothenic Acid
are involved in metabolic and energy production pathways. Besides
vitamin B12 is thought to be involved in important pathways that
seem to be related to the pathogenesis of migraine including scav-
enging against NO and prevention of hyperhomocysteinemia. The
findings of our study on migraine patients suggest that participants
with lower vitamin B12 and higher MMA levels that are considered
to lower functional activity of B12 had higher odds of migraine. Our
team also found that supplementation with folic acid, vitamin B6,
vitamin B12, and vitamin B1 significantly reduced headache fre-
quency and intensity.
Conclusion: It seems that deficiency of vitamin D3 and vitamin B
group might lead to initiation or aggravation of migraine and supple-
mentation of these vitamins could improve it possibly through their
effects in the neuroinflammation pathway or/and energy generation
in the mitochondria.
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Question: Patients with a diagnosis of vestibular migraine (VM) are
frequently referred to Neurology. Here we assessed if the manage-
ment received is similar comparing a general with a specialised
clinic.
Methods: We audited clinical notes of patients seen in Neuro-
Otology clinics (NO) and General Neurology clinics (GN) from the
same tertiary hospital, from January 2021 to January 2022 diagnosed
with VM. Demographics, treatment and outcomes were analysed
with Jamovi.
Results: Of VM patients (n = 85), 22 were seen in GN, and 63 in
NO. Sixty-seven (77%) were females, and sex distribution was
similar. Age (median, IQR) was 48.7, (38.8-56.6) in the NO group,
and 35.8 (27.3-50.8) in the GN (P=0.031). Preventives were ad-
vised in 77% in NO in comparison with 59% in GN (P=0.107) and
there were no differences in the choice of preventive between
groups. Most patients were on tricyclics (38.8%) followed by
beta-blockers (15.3%), supplements (14.1%), candesartan (11.8%)
and antiepileptics (3.5%). In the GN group, 2 patients were on
pizotifen, and in the NO, one patient was on sertraline, prochlor-
perazine, botulinum toxin A and perimenstrual naproxen, respect-
ively. In the NO group, 17.5% of patients were discharged, in
comparison with 54.5% in the GN (P<0.001).
Conclusion: VM patients seen in NO are older, require more pre-
ventive medication and follow-up than those seen in GN. This
could be due to a more complex clinical presentation, delay in
diagnosis or failure of previous management. Patients would
possibly benefit from an earlier referral to a clinic with expertise
in VM.
P189
Population-based prevalence of cranial autonomic symptoms in
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Background: Migraine with cranial autonomic symptoms (MwCAS) is
well described in the literature, but its prevalence in previous studies
varies enormously. A precise estimate of the prevalence in a
population-based material is important because MwCAS might repre-
sent an endophenotype, in which genetic and pathophysiological
features differ from those without cranial autonomic features. The
aim of the present study was hence to estimate the prevalence in a
big population-based sample using both questionnaire-based diag-
nosis (N=12,620) and interview-based diagnosis (N=302). We validate
questionnaire-based diagnosis of MwCAS and develop the first diag-
nostic criteria for future research of this possible endophenotype.
Methods: 62,677 participants answered a diagnostic questionnaire of
whom 12,620 had migraine. The diagnostic migraine questionnaire
included questions about cranial autonomic symptoms. Validation
was performed by a follow-up semi-structured interview of 302 par-
ticipants with migraine.
Results: The questionnaire-based prevalences of one, respectively
two cranial autonomic symptoms were 57% and 31%. The semi-
structured interview-based prevalences of one, respectively two
symptoms were 44% and 22%. The most common symptoms were
facial/forehead sweating (39%) and lacrimation (24%). The specificity
of the questionnaire was 80% and the sensitivity was 68%. Correl-
ation analysis showed a weak correlation between symptoms ran-
ging from 0.07 – 0.41, and no clear clustering of symptoms was
detected. We suggest the first diagnostic appendix criteria for gen-
etic and epidemiological studies and tighter criteria for clinical and
pathophysiological studies. We encourage further studies of severity
and consistency of symptoms.
Conclusion: MwCAS is prevalent in the general population. Sug-
gested diagnostic appendix criteria are important for future studies
of this possible migraine endophenotype.
P190
Prediction of a migraine crisis in real-time using a wearable device
A. Gonzalez-Martinez1, J. Gálvez-Goicurría2, J. Pagán2, S. Quintas1, A.
Vieira1, C. A. Ramiro2, M. Sobrado1, J. L. Ayala3, J. Vivancos1, A. B. Gago-
Veiga1
1Hospital Universitario de La Princesa & Instituto de Investigación
Sanitaria Princesa (IIS-Princesa), Neurology, Madrid, Spain; 2Universidad
Politécnica de Madrid, Electronic Engineering Department, Madrid,
Spain; 3Universidad Complutense de Madrid, Computer Architecture and
Automation Department, Madrid, Spain
Correspondence: A. Gonzalez-Martinez
The Journal of Headache and Pain 2022, 23(Suppl 1):P190

Objective: Previous research carried out in our group demonstrated
that patients with migraine exhibit changes in hemodynamic vari-
ables, suggesting a dysregulation of the autonomic nervous system
(ANS). We aim to evaluate whether hemodynamic variables mea-
sured by cutting-edge wearable devices can predict migraine pain
onset.
Methods: We performed a prospective study including patients with
migraine in which we recorded real-time hemodynamic signals, including
skin distal temperature (T), heart rate (HR) and electrodermal activity
(EDA), obtained from a 24-hours wrist wearable device. Personalized pre-
diction models were generated using the Artificial Recurrent Neural Net-
works long short-term memory (LSTM) to compute on a one-minute
basis if the pain was going to appear in the next 120 minutes. Data were
balanced in time periods of pain-no pain to train the models.
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Results: A total of 8 patients with episodic migraine were included in
the study. Most patients were women 7/8 (87.5%) and median age
was 46 (IQR:34-48) years. Median duration of migraine was 27 (IQR:
18-35) years. The algorithm was able to predict migraine attacks with
95% sensitivity in the whole sample. The model predicted 23/24
(95%) of the pain attacks. In 7/8 (85.7%) of patients" migraine attacks
were predicted, based on the 60-minute model, with no false nega-
tives among them.
Conclusions: This study confirms that it is possible to predict a mi-
graine attack using hemodynamic variables recorded by an easy-to-
use wrist wearable. This research opens new possibilities to study the
effect of early treatment on the evolution of the pain in a migraine
crisis.
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Objective: To date, several variables have been associated with anti-
CGRP receptor or ligand-antibody response with disparate results.
Our objective is to determine whether machine learning (ML)-based
models can predict 6, 9 and 12 months response to anti-CGRP recep-
tor or ligand therapies among migraine patients.
Methods: We performed a multicenter analysis of a prospectively col-
lected data cohort of patients with migraine from 8 tertiary hospitals
receiving anti-CGRP therapies. Demographic and clinical variables
were collected. Response rate defined in the 30% to 50% range-or at
least 30%-, in the 50% to 75% range-or at least 50%-, and response
rate over 75% reduction in the number of headache days per month
at 6, 9 and 12 months. A sequential forward feature selector was
used for variable selection and ML-based predictive model response
to anti-CGRP therapies at 6, 9 and 12 months, with models" accuracy
not less than 70%, were generated.
Results: A total of 712 patients were included,93% women, aged 48
years (SD=11.7). Eighty-three percent had chronic migraine. ML
models using headache days/month, migraine days/month and HIT-6
variables yielded predictions with a F1 score range of 0.70-0.97 and
AUC (area under the receiver operating curve) score range of 0.87-
0.98. SHAP (SHapley Additive exPlanations) summary plots and de-
pendence plots were generated to evaluate the relevance of the fac-
tors associated with the prediction of the above-mentioned response
rates.
Conclusions: According to our study, ML models can predict anti-
CGRP response at 6, 9 and 12 months using commonly collected clin-
ical variables. This study provides a useful predictive tool to be used
in a real-world setting.
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Objective: Headache can negatively impact cognitive parameters
such as concentration, attention, or the ability to focus. This pro-
spective observational real-world evidence study was conducted in
Germany and Japan to describe the impact of over the counter
(OTC) headache treatments on headache pain intensity and to assess
the association of pain intensity with functional and cognitive
impact.
Methods: Panel members who used Sanofi OTC headache treat-
ments were invited to participate. Only attacks treated with that
product were assessed. The primary endpoint was change in pain in-
tensity assessed via 11-point Numeric Rating Scale (NRS; 0=no pain
to 10=worst pain imaginable) from baseline to 2 hours after treat-
ment, using the first headache episode treated. Secondary endpoints
were changes from baseline to 2 hours post-treatment in concentra-
tion, attention, ability to focus, coordination, productivity, clear think-
ing, and energy – all assessed via 11-point NRS (0=no impact and
10=severe impact) on all headache episodes treated.
Results: In Germany and Japan, respectively, 426 and 452 partici-
pants were enrolled; of which 293 and 326 reported a headache and
among them 202 and 196 used OTC treatment only. (Mean±SD age
was 42.8±12.0 and 41.9±10.2 years; 52% and 72% were female).
Mean NRS pain score 2 hours post-treatment decreased from base-
line by 3.4 points (CI 95% 3.1 to 3.7) in Germany and 3.0 points (2.7
to 3.3) in Japan, both p<0.0001. All secondary endpoints with func-
tional and cognitive parameters were improved with this pain relief
(p<0.0001).
Conclusion: Participants in both countries reported significant reduc-
tions in pain 2 hours post OTC treatment, which also correlated with
reduction in impact of all cognitive and functional parameters evalu-
ated. Cognitive and functional impairment due to headache impacts
patients´ quality of life and should be considered in addition to pain
reduction in optimizing headache treatment.
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OnabotulinumtoxinA (BoNT-A) reduces the frequency of migraine
but the clinical profile of those patients who might benefit from it is
still missing.
Objective: In this single-centre, real-life study, we applied machine
learning (ML) algorithms to a database of patients who underwent
treatment with BoNT-A to identify baseline clinical characteristics
capable to predict response to treatment.
Methods: We collected baseline demographic and clinical data of
consecutive patients who started BoNT-A at IRCCS Mondino Founda-
tion from January 2017 to March 2022. All patients had a diagnosis
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of chronic migraine or high-frequency episodic migraine and under-
went at least one treatment cycle with BoNT-A according to the PRE-
EMPT paradigm. Patients were primarily classified according to the
monthly migraine days reduction in the 12-week period after the
fourth BoNT-A treatment, as compared to a 28-day baseline period.
Patients who early terminated the treatments after 1 or 2 consecu-
tive administrations without any effect were profiled as well. Other
classifications were obtained using secondary endpoints like mi-
graine disability assessment test (MIDAS) and abortive drug use
reduction.
Collected data were used as input features to run different kinds of
supervised and unsupervised ML algorithms.
Results: Of the 212 patients included in the evaluation, 35 qualified
as responders to BoNT-A administration and 91 as non-responders.
Not a single, or panel, of anamnestic characteristics, proved capable
to discriminate responders from non-responders. All ML models co-
herently reached good accuracy but underperformed and lacked
specificity.
Conclusions: Overall, ML findings suggest that routine anamnestic
features acquired in real-life settings cannot accurately predict the
patients that will benefit from BoNT-A treatment. A deeper pheno-
typing of patients" features, possibly combined with multimodal pa-
rameters, is probably required to identify features predictive of
response to BONT-A.
Fig. 1 (abstract P193). See text for description.
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Background:
Headache secondary to medication use is a well-known entity. How-
ever, which medications are most likely to cause headaches on a glo-
bal scale is unknown.
Objective:
This project seeks to identify the top thirty drugs most commonly as-
sociated with headaches in the Food and Drug Administration Ad-
verse Event Reporting System (FAERS), as well as their respective
reporting odds ratio (ROR).
Methods:
We extracted case identifiers (IDs), adverse events (AEs), and attrib-
uted medications for entries in the FAERS database from July 1,
2018, to March 31, 2020. Entries were split into two files based on
whether each contained the word "headache(s)." Non-medication
words are excluded. Medications were ranked by frequency of occur-
rence in the database, and their ROR values were calculated.
Results:
We extracted 2,673,081 entries, of which 86,086 contain the word
"headache(s)." The thirty most frequently appearing medication were
then ranked by ROR value and a 95% confidence interval. Immuno-
suppressants, antivirals, as well as pulmonary hypertension medica-
tion classes were most commonly associated with headache.
Conclusion:
Our study offers a potential list of the medication classes commonly
associated with iatrogenic headaches.
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Objectives: To quantify the individualized treatment effects of major
categories of prophylactic treatment in chronic migraine; and quan-
tify the time-to-response of machine prescription and compare it
against established heuristic treatment policies.
Methods: Examining a richly phenotyped cohort of 1446 consecutive
unselected patients with chronic migraine, we use causal multitask
Gaussian process models to estimate individual treatment effects
across 10 classes of preventatives. Such modelling enables us to
quantify the accessibility of heterogeneous responsiveness to high-
dimensional modelling, to infer the likely scale of the underlying
causal diversity. We calculate the treatment effects in the overall
population, and the conditional treatment effects among those mod-
elled to respond and compare the true response rates between these
two groups. Identifying a difference in response rates between the
groups supports a diversity of causal mechanisms. Moreover, we
propose a data-driven machine prescription policy, estimating the
time-to response when sequentially trialling preventatives by individ-
ualized treatment effects and comparing it to expert guideline
sequences.
Results: We identify significantly higher true response rates among
individuals modelled to respond, compared with the overall popula-
tion (mean difference of 0.034; 95% CI 0.003–0.065; P = 0.033), sup-
porting significant heterogeneity of responsiveness and diverse
causal mechanisms. The machine prescription policy yields an esti-
mated 35% reduction in time-to-response (3.750 months; 95% CI
3.507–3.993; P < 0.0001) compared with expert guidelines, with no
substantive increase in expense per patient.
Conclusion: We conclude that the highly distributed mode of caus-
ation in chronic migraine necessitates high-dimensional modelling
for optimal management. Machine prescription should be considered
an essential clinical decision-support tool in the future management
of chronic migraine.
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Background. The most effective treatment of migraine is interdiscip-
linary. However it has very limited availability. This study is the first
interventional study to test the operation and effectiveness of digital
interventions compared to the usual interdisciplinary treatment
(treatment standard).
Question. Is digitally mediated treatment as effective as the conven-
tional one and does it allow to treat more patients while saving the
workload of professionals?
Methods. The study is approved by the Research Ethics Committee
of the University of Tartu and registered at ClinicalTrials.gov. This is a
multi-centre, open-label, prospective, randomized study. According
to power analysis, 600 migraine patients are randomized to receive
the interdisciplinary intervention for migraine in parallel groups: the
study group (digital treatment group) and the control group (stand-
ard interdisciplinary treatment group or treatment standard group).
Interventions are held by same specialists in 3 different areas (head-
ache nurse counselling, cognitive-behavioural therapy, physiother-
apy). Pharmacological treatment is prescribed by patient's treating
neurologist, who is blinded of patients' allocation to groups.
Outcomes. The primary outcome measure is a reduction of headache
days after three months of the interdisciplinary intervention program
compared to baseline. Secondary outcome measures will measure
changes in: number of headache days six and nine months after the
intervention (follow-up); consumption of migraine acute medications;
pain intensity; depression and anxiety; pain acceptance; health re-
lates quality of life; sick-leaves; impact on the burden of migraine.
Discussion. The main importance of this innovative study design and
approach is the possibility to provide evidence about effective digi-
tized migraine treatment to much more patients with a smaller work-
load. This study is laying the foundation for planning further research
in the area and for clinical implementations.

P198
@TrialMigraine: A Daily Migraine Clinical Trials Tracker
P. Zhang1,2
1Rutgers Robert Wood Johnson Medical School, Neurology, New
Brunswick, NJ, United States; 2Cymbeline LLC, Dayton, NJ, United States
The Journal of Headache and Pain 2022, 23(Suppl 1):P198

Background
Keeping abreast of on-going headache researches is an important
task for both clinicians, researchers, and patient advocates. However,
this task can be time consuming especially as on-going clinical trials
are un-finished and therefore unpublished. Using clinicaltrials.gov's
application programming interface, this project builds a Twitter
robot, @TrialMigraine, which alerts subscribers of newly registered
clinical trials on a daily basis
Methods
Using Haskell and Clojure, two functional programming languages,
clinicaltrial.gov is accessed and searched on a daily basis for any clin-
ical trials containing the word "headache". Resultant clinical trials are
downloaded and recorded on a daily basis. The title of new clinical
trials registered are reported on a daily basis on @TrialMigraine.
Results
@TrialMigraine has been implemented on a RaspberryPi unit since
May 2020. A total of 1181 clinical trials has been reported from its in-
ception until January 2022. Since @TrialMigraine is a Twitter account,
it is available to the public without cost.
Conclusion
Daily reporting of on-going clinical trials through social media robot
is possible and may offer various stakeholders a readily accessible in
tracking the latest developments in headache medicine.

P199
No machine learning required: a number theory diagnostic
methods for primary headache disorders
P. Zhang1,2
1Rutgers Robert Wood Johnson Medical School, Neurology, New
Brunswick, NJ, United States; 2Cymbeline LLC, Dayton, NJ, United States
The Journal of Headache and Pain 2022, 23(Suppl 1):P199
Background
Significant interests have been generated in the past years in apply-
ing machine learning techniques to headaches diagnosis. Here we
propose that headaches disorder diagnosis using ICHD3 can be
translated to a prime factorization problem.
Methods
We assigned each statement of headache characteristic in the ICHD3
criteria to a unique prime number. (Table 1). Each ICHD3 diagnosis
criterion can be decomposed to logic statements, which then in turn
can be used to generate a list of composite numbers (Table 2)
through the following rules: 1) If the logic AND is required, we multi-
ply the two numbers. 2) If the logic OR is required, we document
both numbers in a list.
To use the algorithm, the user answers yes or no to each of the
headache characteristics in Table 1; then the user raises the corre-
sponding prime numbers to 1st power if the answer is yes and 0th
power if the answer is no. These numbers are then multiplied to-
gether; if this number can be divided by a number in Table 2 without
remainder, then the corresponding ICHD3 diagnosis is diagnostic.
For example, a patient with greater than 5 episodes (19) of pulsating
(71), unilateral headaches (73) lasting 5 hours each (17) with nausea
(37) but no photo/phonophobia (43*47) can be represented by a
score of 19*17*37*43*47*71*73 =
125184848693. This number can be divided by 61942033 without re-
mainder. Since 61942033 corresponds to migraine without aura
(Table 2), the diagnosis is therefore migraine without aura.
Results
We applied the above method to migraine without aura as well as
infrequent, frequent, and chronic tension type headaches as a pilot
study. For migraine without aura, infrequent, frequent, and chronic
tension type headaches, 22 composite numbers represent each of
the diagnostic criteria.
Conclusion
Applying headache diagnosis according to the ICHD3 criteria can be
translated to a prime factorization problem. Our method represents a
bridge between number theory and clinical medicine.
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Title: Health care indicators for patients with headache at the
emergency department during the COVID pandemic
A. Boix Moreno1, A. J. Moreno Rojas1, M. J. Corujo Suarez1, T. Mateos
Salas1, J. Camiña Muñiz1, F. J. Molina Martinez1
1Hospital Universitario Son Espases, Palma de Mallorca, Spain
Correspondence: A. Boix Moreno
The Journal of Headache and Pain 2022, 23(Suppl 1):P200

Objective: Analysis of health care indicators in headache patients at
the emergency department (ER) to assess potential improvement
areas.
Methods: Retrospective analysis of health care indicators of the busi-
ness intelligence tool Discern Analytics 2 of Millenium (Cerner) and
PowerBi (Microsoft), in the period 01/01/2019 to 02/28/2022.
Results: During the study period, 9,512 episodes of 7,427 patients
(1.28 visits per patient) were recorded.
The total number of annual headache visits fell by 20% in 2020 com-
pared to 2019. Similar drop was seen in global visits to the ER (26%).
In the first month of the pandemic in our country (March 2020),
there was a 46.75% decrease in visits for headaches compared to the
previous month. In April 2020, the minimum number of monthly
visits was reached with 59.96% reduction compared to the previous
year.
Despite the decrease of total patients attended at the ER, the total
number of patients admitted for headache was maintained. The 2%
of all visits in ER were due to headache. Out of these, 70% were dis-
charged with a diagnosis of nonspecific headache and 20% with a
diagnosis of migraine. A brain CT scan was requested in about 40-
45% of patients. The 10% were assessed by neurology. Out of these,
53% end up being admitted. 14.70% of patients who go to the emer-
gency department for headaches also consume outpatient resources
in neurology.
Conclusion: The impact of the pandemic has led to a decrease in the
number of patients visited in the ER but the total number of patients
admitted for headache has remained practically the same. The 2% of
the emergency visits are due to headache. We should work on im-
proving the headache coding at discharge. The number of admis-
sions could be reduced by incorporating new alternative circuits of
ambulatory care

P201
The structure and organization of headache differential diagnoses:
A Pilot Study of Subset Relationships between Differentials in
ICHD3
P. Zhang
Rutgers Robert Wood Johnson Medical School, Neurology, New
Brunswick, NJ, United States
The Journal of Headache and Pain 2022, 23(Suppl 1):P201

Objective Differential diagnosis is fundamental to medicine. Using
DiffNet, a differential diagnosis generator, as a model we studied the
structure and organization of how collections of diagnose (i.e. sets of
diagnoses) are related in the ICHD3. Specifically, we asked: Which
sets of differential diagnoses are subsets of each other? What is the
minimum number of sets of differential diagnoses that encompass
all ICHD3 codes? Furthermore, we explored the clinical and theoret-
ical implication of these answers.
Methods DiffNet is a freely distributed differential diagnosis gener-
ator for headaches using graph theoretical properties of ICHD3. For
each ICHD3 diagnosis, we generated a set of differential diagnoses
using DiffNet. We then determined algorithmically the set/subset re-
lationship between these sets. We also determined the smallest list
of ICHD3 diagnosis whose differential diagnoses would encompass
the totality of ICHD3 diagnoses.
Results All ICHD3 diagnoses can be represented by a minimum of 92
differential diagnosis sets. Differential diagnosis sets for 10 of the 14
first digit subcategories of ICHD3 are represented by more than one
differential diagnosis sets. Fifty-one of the 93 differential diagnosis
sets contain multiple subset relationships; the remaining 42 do not
enter into any set/subset relationship with other differential diagno-
sis sets. Finally, we included a hierarchical presentation of differential
diagnosis sets in ICHD3 according to DiffNet.
Conclusion We propose a way of interpreting headache differential
diagnoses as partial ordered sets (i.e. poset). For clinicians, fluency with
the 93 diagnoses and their differential put forth here implies a
complete description of ICHD3. On a theoretical level, interpreting
ICHD3 differential diagnosis as poset, allows researchers to translate dif-
ferential diagnoses sets topologically, algebraically, and categorically.

P202
A comprehensive list of prevention medications without drug-drug
interactions can be generated from DrugBank and FAERS.
J. Dave, I. Hakkinen, P. Zhang
Rutgers Robert Wood Johnson Medical School, Neurology, New
Brunswick, NJ, United States
Correspondence: P. Zhang
The Journal of Headache and Pain 2022, 23(Suppl 1):P202

Background
Preventive medications are key in migraine prevention. In cases of
refractory migraine headaches, multiple medications may be
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required. We seek to identify a comprehensive list of preventive mi-
graine headache medications that can be used in two, three, or four
combinations without drug-drug interactions.
Methods
We compiled a list of prevention medications from Szperka et al's
"Migraine Care in the Era of COVID-19" as well as American Headache
Society's 2018 and 2021 consensus statements on integrating new
migraine treatments into clinical practice. We obtained all possible
two to four combinations of prevention medications through this list.
We then filtered out all combinations containing at least one inter-
action based on DrugBank or FAERS database.
Results
A total of 27 unique prevention medications are identified. There are
a total of 351 combinations of two preventives, 2925 combinations
of three preventives, and 17550 combinations of four preventives.
When screened using DrugBank, there are a total of 115, 113, and 0
non-interacting two, three, and four preventive combinations, re-
spectively. All non-interacting medications can be represented by a
condensed list of 147 unique combinations of medications. When
screened using FAERS, there are a total of 288, 1742, and 6875 non-
interacting two, three, and four preventive combinations. The non-
interacting medications can be represented by a condensed list of
6902 unique combinations of medications.
Conclusion
This list of migraine preventive medications with out drug-drug inter-
actions is an useful tool for clinicians seeking to manage refractory
headaches more effectively by implementing an evidence-based
polypharmacy.

P203
Which Co-diagnoses are Possible in the ICHD3? A Number
Theoretic Approach
P. Zhang
Rutgers Robert Wood Johnson Medical School, Neurology, New
Brunswick, NJ, United States
The Journal of Headache and Pain 2022, 23(Suppl 1):P203

Background:
In clinical practice, headache presentations may fit more than one
ICHD3 diagnoses. This project seeks to exhaustively list all logically
consistent "codiagnoses" according to ICHD3 criteria. We limit our
project to cases where only two diagnoses are involved.
Methods:
We included the ICHD3 criterias for "Migraine" (1.1, 1.2, 1.3), "Ten-
sion-type headache" (2.1, 2.2, 2.3, 2.4), "Trigeminal autonomic cepha-
lalgias" (3.1, 3.2, 3.3, 3.4, 3.5), as well as all "Other primary headache
disorders". We excluded "Complications of migraine"(1.5) and "Epi-
sodic syndrome that may be associated with migraine" (1.6) since
these diagnoses require codiagnoses of migraine as first assumption.
We also excluded "probable" diagnosis criteria.
Each phenotype in the above criteria is assigned an unique prime
number. We then encoded each ICHD3 criteria into integers, call "cri-
teria representations", through multiplication in a list format. (See Ab-
stract ID-9) "Codiagnoses representations" are generated by
multiplying all possible pairings of criteria representations.
To eliminate logical inconsistent codiagnses, we manually encode a list
of logically inconsistent phenotypes through multiplication: For ex-
ample, headache lasting "seconds" would be logically inconsistent with
"headache lasting hours"; the prime representation for both are multi-
plied together. We called this list the "inconsistency representations".
All codiagnoses representation divisible by any inconsistency repre-
sentations are filtered out, generating a list of codiagnoses represe-
nation that are logically consistent. This list is then translated back
into ICHD3 diagnoses.
Results:
A total of 103 phenotypes are encoded with 99 pairs being inconsistent.
There are 128 possible codiagnoses. We will present these in the meeting.
Conclusions:
Codiagnoses are possible but uncommon. Prime representation of
ICHD3 criteria provides a powerful way to analyze ICHD3 as numer-
ical data.

P204
Changes in Eeg Microstates after Alpha-Training in Boys and Girls-
Adolescent with High Level of Aggression
T. Kachynska1, I. Kuznietsov1, I. Khachidze2, O. Zhuravlov1, O. Abramchuk1
1Lessya Ukrainka Volyn National University, Human and animal
physiology, Lutsk, Ukraine; 2Beritashvili Centre of Experimental
Biomedicine, LABORATORY OF HUMAN PSYCHOPHYSIOLOGY, Tbilisi,
Georgia
Correspondence: T. Kachynska
The Journal of Headache and Pain 2022, 23(Suppl 1):P204

The problem of aggression and aggressive behavior in science be-
comes relevant when a society experiences critical periods of devel-
opment. Therefore, it is necessary to search for methods of psycho-
correction to reduce the level of aggression and improve the psycho-
emotional state of adolescent, to prevent the formation of personal-
ity with deviant behavior. Neurofeedback is non-invasive and captiv-
ating tool for the regulation of aggressive behavior may play a great
role for subject's successful social adaptation. Microstate analysis is a
prospective method frequently used for assessing brain dynamics
reflected in the EEG under varying conditions and brain states. Of
specific interest is the application of microstates approach in a neu-
rofeedback domain.
It is still under consideration, which specific microstates are more ef-
ficient for persons with high level of aggression during alpha-
training. In our study we examined the resting state EEG of 20 sub-
jects (age - 13-14 yy) before and after 5th and 10th session of alpha-
training. The EEG microstates were calculated for the whole EEG
spectra using eLoreta software.
It was found that electrical activity in adolescents with high levels of
aggression before alpha-training can be explained by 4 microstates.
In girls 47% of the time was described by microstate A, 13% - B, 12%
- C, and 28% - D. In boys 29 % of time was described microstate A,
23 % - В, 20 % - С, 31 % - D. After 10th session of alpha-training in
adolescent-girls, microstate A (auditory network) decreases and mi-
crostate D (attention network) and C (saliency network) increase.
Boys-adolescent were characterized by decrease in microstate A (vis-
ual network) and increase microstate C. As a result of alpha training,
in boys compared with girls build neural networks with the involve-
ment of the frontal cortex, which leads to more conscious control of
aggression and the choice of a behavioral response plan with less in-
volvement of the psycho-emotional component.

P205
A Study of MeSH Terms in PubMed Headache Case Reports and
Clinical Trial Abstracts
P. Zhang1,2
1Rutgers Robert Wood Johnson Medical School, Neurology, New
Brunswick, NJ, United States; 2Cymbeline LLC, Dayton, NJ, United States
The Journal of Headache and Pain 2022, 23(Suppl 1):P205

Background
Case Reports and clinical trial research represent two important cat-
egories of literature in headaches research. MeSH terms are con-
trolled vocabulary used to document medical literature. This project
seeks to document the demographic of case reports and clinical trial
publication in PubMed through the use of MeSH keywords.
Methods
Using PubMed API, a search is done for "headache" case reports from
1966 to 2022. Basic information, including article abstract, article ID,
and article MeSH keywords for each PubMed entry is then down-
loaded. The frequency of all unique MeSH keywords are tallied. The
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same method is applied for a search of "headache" clinical trials pub-
lications from 1991 to 2022. Both searches, download, as well as ana-
lysis are done through Python and Haskell languages.
Results
We downloaded 22,658 case reports and 9,897 clinical trial abstracts
as well as their MeSH terms between January 8th, 2022 and January
12th, 2022. As expected, among both case reports and clinical trials,
some of the most common MeSH terms are "Human", "Male", "Fe-
male", "Adult" and "Headache". For case reports, "Brain Neoplasm",
"Meningitis", "Intracranial Aneurysm", "Hematoma", and "Subarach-
noid hemorrhage" are the top 5 most frequently reported diseases.
Among clinical trials, "Migraine Disorders", "Hypertension", "Tension
Type Headaches", "Neoplasm", and "Depressive Disorders" are the
top 5 most frequently reported diseases.
Conclusion
A survey of topics of PubMed Case Reports and Clinical Trials in
Headaches is possible through the use of MeSH terms. Case reports
in headaches appear to focus on secondary headache conditions.
Clinical trial literature in headaches, with the exception of neoplasm,
appears to involve migraine, tension type headaches as well as their
associated co-morbidities.
P206
How to sequentially try all possible "pick two" combinations of
abortive and/or prevention medications: an exploration in
hamiltonian cycles in headache
P. Zhang1,2
1Rutgers Robert Wood Johnson Medical School, Neurology, New
Brunswick, NJ, United States; 2Cymbeline LLC, Dayton, NJ, United States
The Journal of Headache and Pain 2022, 23(Suppl 1):P206

Introduction:
Trying combinations of medications in headaches is often inevitable
in clinical practice. However, switching multiple medications concur-
rently may expose patients to unwanted side effects and introduce
confusion in determining efficacies of individual medications. This
concern raises the question: Is there a way of systematically trying all
possible "pick two" combinations of abortive/preventives while
adjusting only one medication at a time?
Methods:
We take as inputs non-interacting lists of abortive medications based
on DrugBank from Kayter and Zhang's "Non-interacting, Non-opioid,
and Non-barbiturate Containing Acute Medication Combinations in
Headache". We generate a mathematical graph using the following
definitions: 1) Nodes are all "pick two" medication combinations. 2)
An edge exists between two nodes if there is only 1 drug difference
between two nodes. We then look for a "Hamiltonian path" for this
graph using brute force strategy. (A Hamiltonian path is a way of vis-
iting each nodes in a graph only once by traversing through edges.)
A graph is generated using the same definition for "pick two" pre-
vention medications using non-interacting data from Dave et al (AHS
Scientific 2022).
Results:
Hamiltonian path exists for prevention/abortive medications. Table 1
and 2 shows the Hamiltonian path for "pick two" abortives as well as
preventive, respectively. (These table results are simplified by con-
densing some similar medication classes.) Every element in each
table differs from the next by only 1 medication. Notice that the last
element in the prevention list forms an edge with the first element,
therefore forming a cycle. Detailed versions of hamiltonian paths for
individual medications will be presented in the meeting.
Conclusion:
It is possible to try all possible non-interacting "pick two" medication
combinations by adjusting only one medication at a time. This pro-
ject is also the first known use of Hamiltonian path in medicine.
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P207
Health related Quality of life among patients with MOH: One year
experience of University Headache Centre
S. Ljubisavljevic
University of Nis, Neurology, Nis, Serbia
The Journal of Headache and Pain 2022, 23(Suppl 1):P207

Background: The negative impact of medication overuse headache
(MOH) on the quality of life (QoL) of the patient is undoubted.
Objective: The aim of this study was to identify clinical and headache
related parameters that directly affect HRQoL of MOH patients.
Patients and Methods: 83 patients (11 men and 72 women) firstly di-
agnosed as having MOH and 81 healthy subjects (22 men and 59
women) in control group (CG) were enrloed in this study. The age of
the study subjects range from 18 to 71 years. HRQoL was assessed
using a Short Form - 36 questionnaire (SF-36), measuring its Physical
Composite Score (PCS), Mental Composite Score (MCS) and Total
score (TS).
Results: All HRQoL domeins (PCS, MCS, TS) were lower in MOH com-
pared to the CG (p <0.001). In MOH, the depression itself is a risk fac-
tor for all aspects of HRQoL, for PCS (B = -0.70, 95% CI -1.32 - - 0.08,
p = 0.027); for MCS (B = -0.71, 95% CI -1.14 - - 0.29, p = 0.001); for TS
(B = -0.69, 95% CI -1.16 - - 0.22, p = 0.005)), with female gender be-
ing an associated risk factor only for PCS (B = -15.47, 95% CI -26.79 -
- 4.14, p = 0.008). The results did not find a predictive role of anxiety,
stress, and ruminative style of thinking for HRQoL in MOH patients
(p>0.05).
Conclusions: Screening for depression among MOH patients and its
treatment could be useful for improving their HRQoL.
Keywords: Medication overuse headache, Health related quality of life
P208
Outcomes following Ventriculoperitoneal shunts for sight
threatening Idiopathic Intracranial Hypertension: a prospective
longitudinal cohort study
Y. Hyder1, V. Homer2, M. Thaller1,3, R. Piccus4, G. Tsermoulas5, S. Mollan1,4,
A. Sinclair1,3,4,6
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Research (IMSR), Birmingham, United Kingdom; 2University of
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Kingdom; 3University Hospitals Birmingham NHS Foundation Trust,
Neurology, Birmingham, United Kingdom; 4University Hospitals
Birmingham NHS Foundation Trust, Birmingham Neuro-Ophthalmology,
Birmingham, United Kingdom; 5University Hospitals Birmingham NHS
Foundation Trust, Department of Neurosurgery, Birmingham, United
Kingdom; 6Birmingham Health Partners, Centre for Endocrinology,
Diabetes and Metabolism, Birmingham, United Kingdom
Correspondence: Y. Hyder
The Journal of Headache and Pain 2022, 23(Suppl 1):P208

Question: Idiopathic Intracranial Hypertension (IIH) is a rare neuro-
logical disorder characterised by raised intracranial pressure (ICP). Se-
vere cases can manifest with papilloedema and rapidly deteriorating
vision. Reduction of ICP can be achieved through surgical procedures
such as ventriculoperitoneal shunt (VPS) insertion. We aimed to es-
tablish detailed characteristics of patients with IIH who required sur-
gical intervention. Secondly, we sought to describe their long-term
recovery.
Methods: Data was collected prospectively at clinical visits. This in-
cluded headache frequency, measures of papilloedema and ganglion
cell layer volume (GCLV) on optical coherence tomography (OCT) im-
aging, perimetric mean deviation (MD) in people with IIH requiring
VPS at a large regional neuroscience centre. Loess smoothers were
used to characterise outcomes following surgery.
Results: 51 patients underwent VPS insertion (92% female [47/51],
age 28.1 [SD 8.4], BMI 37.4 [SD 9.7], mean follow up 330 days [SD
290]). Characteristics of the worst eye at baseline included MD of
-11.4 dB [SD 9.7], retinal nerve fibre layer thickness 381.9 μm [SD
116.6] and Frisen grade papilloedema 4.3 [SD 0.9].
Post-operatively, markers of papilloedema showed complete reso-
lution by 4 months. Alarmingly, mean GCLV steadily declined from
1.05 μm3 at baseline to 0.95μm3 12 months post-operatively. Head-
ache frequency fell from 12.7 days per month to 3.4 days at 3 month
post-operatively, before increasing to 13.8 days by 12 months.
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Conclusions: VPS insertion leads to a dramatic and sustained reduc-
tion in papilloedema by 4 months in IIH. However, macular ganglion
cell layer loss continued at 12 months following surgery which may
predispose to future sight loss. Whilst headache severity often im-
proves following VPS, this is inconsistent and not sustained.

P209
The Idiopathic Intracranial Hypertension Life Long Asymptomatic
study: Evaluation of the impact of an asymptomatic IIH
presentation on outcomes
M. Thaller1,2,3, V. Homer4, S. Mollan1,5, A. Sinclair1,2,3
1University of Birmingham, Institute of metabolism and systems
research, Birmingham, United Kingdom; 2University Hospitals
Birmingham NHS Foundation Trust, Neurology, Birmingham, United
Kingdom; 3Birmingham Health Partners, Centre for Endocrinology,
Birmingham, United Kingdom; 4University of Birmingham, Cancer
Research (UK) Clinical Trials Unit, Birmingham, United Kingdom;
5University Hospitals Birmingham NHS Foundation Trust, Birmingham
Neuro-Ophthalmology, Birmingham, United Kingdom
Correspondence: M. Thaller
The Journal of Headache and Pain 2022, 23(Suppl 1):P209

Question
Papilloedema can be an incidental finding at a routine optician review
or neurological examination, and some of these would be asymptom-
atic. The long-term prognosis of these patients in comparison to the
more common symptomatic population needs to be investigated.
Methods
Evaluate key outcomes such as vision (LogMAR visual acuity; Humphrey
visual field perimetric mean deviation (PMD) and optical coherence
tomography (OCT)) and headache in a prospectively collected cohort
within the IIH Life database (2012-2021). Comparison was made accord-
ing to whether they were symptomatic at diagnosis or not.
Results
Truly asymptomatic presentations are uncommon (10%, 36/343), with
incidental papilloedema more common at 35% (121/343). Asymp-
tomatic IIH patients had similar visual outcomes compared to those
with symptomatic disease, with as expected lower headache fre-
quency outcomes.
Conclusions
Asymptomatic IIH can pose a challenge to the neurology and oph-
thalmology teams managing IIH. We have shown that prognosis is
similar to that of the more "typical" IIH and there should be managed
as per standard IIH guidelines.

P210
Metabolomic Analysis Reveals Remodelling of central and systemic
metabolite pathways in Idiopathic Intracranial Hypertension linked
to disease activity and headache generation
O. Grech1, S. Seneviratne1, Z. Alimajstorovic1, A. Yiangou1, J. Mitchell1, T.
Smith2, S. Mollan3, G. Lavery4, C. Ludwig1, A. Sinclair1
1University of Birmingham, Institute of Metabolism and Systems
Research, Birmingham, United Kingdom; 2University of Cambridge,
Addenbrooke’s Hospital, Cambridge, United Kingdom; 3University
Hospitals Birmingham, Birmingham Neuro-Ophthalmology, Birmingham,
United Kingdom; 4Nottingham Trent University, School of Science and
Technology, Nottingham, United Kingdom
Correspondence: O. Grech
The Journal of Headache and Pain 2022, 23(Suppl 1):P210

Question
The pathogenesis of Idiopathic Intracranial Hypertension (IIH) re-
mains poorly understood and this lack of knowledge hinders ad-
vances in IIH. Mounting evidence indicates that IIH is no longer
considered exclusively a disease of the central nervous system, but
instead involves systemic metabolic perturbation. We sought to de-
termine if metabolic disturbances are evident in IIH and if they are
ameliorated by disease remission.
Methods
A case control study utilised proton nuclear magnetic resonance
spectroscopy for metabolomic profiling of CSF, serum and urine in
IIH patients (n=84) compared to age, gender and body mass index
matched controls (n=20). Assessments included intracranial pressure
(ICP), headache and papilledema measurements, and were repeated
following a 12-months weight loss intervention n IIH patients (n=50).
Results
We identified a distinct metabolic profile in IIH featuring 4 predomin-
ant metabolites. Urea was lower in IIH (CSF p<0.001, urine p=0.009)
correlated with ICP (p=0.019) and headache severity (p=0.031) and
increased by 12 months (CSF p=0.004, urine p=0.043). The lactate:-
pyruvate ratio was increased in IIH (CSF p=0.023, serum p=0.004) and
decreased at 12 months (p<0.001). Acetate was higher in IIH (p=
0.008), correlated with headache severity and disability (p = 0.030,
p= 0.003) and decreased at 12 months (p = 0.007). Ketones 3-
hydroxybutyrate and acetoacetate were altered in IIH CSF and nor-
malized at 12 months (p = 0.019, p = 0.015).
Conclusion
This IIH metabolomics study demonstrates systemic metabolic distur-
bances evident in CSF, serum and urine. Urea, an osmolar metabolite,
was reduced in IIH and normalised as ICP improved. Perturbed lacta-
te:pyruvate ratio, a marker of respiratory chain function, suggests
dysregulation of systemic and central metabolic flux. Elevated acet-
ate was associated with headache morbidity. These alterations of
metabolic pathways provides biological insight and warrants mech-
anistic evaluation.
P211
The Idiopathic Intracranial Hypertension Life Long Pregnancy
study: Evaluation of the impact of pregnancy on outcomes
M. Thaller1,2,3, V. Homer4, S. Mollan1,5, A. Sinclair1,2,3
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Question
IIH is a known metabolic neuro-ophthalmologic disorder which is as-
sociated with body weight gain. One of the known commonest rea-
sons why a woman of childbearing age would gain weight is
pregnancy. What is the long-term impact of IIH diagnosed during
pregnancy? Does pregnancy affect the visual and headache
outcomes?
Methods
Evaluate key outcomes such as vision (LogMAR visual acuity; Hum-
phrey visual field perimetric mean deviation (PMD) and optical coher-
ence tomography (OCT)) and headache in a prospectively collected
cohort within the IIH Life database (2012-2021). Comparison was
made to those with a subsequent pregnancy, and those whom never
become pregnant.
Results
377 patients had pregnancy data recorded. IIH diagnosed in preg-
nancy is rare. People diagnosed with IIH in pregnancy had worse
structural visual outcomes (Mean OCT total retinal thickness), al-
though comparable visual fields and acuity, compared to those who
had a pregnancy during the disease course. None took intracranial
pressure lowering medicines, few required a temporising lumbar
puncture in the first trimester and less required sight saving surgery.
Pregnancy during the IIH disease course did not adversely affect vis-
ual or headache outcomes. Headache outcomes showed variability
reflecting the IIH cohort as a whole.



Fig. 1 (abstract P213). See text for description.
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Conclusions
IIH patient monitoring during pregnancy is important, not only for
maternal health but physician communication. Medical intervention
is limited due to risk of teratogenicity. Those diagnosed with IIH in
pregnancy, or those in whom IIH is exacerbated by pregnancy are
more challenging to manage and require individualised care plans.
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Prevalence of comorbid PCOS and evaluation of the impact of
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Question
Idiopathic intracranial hypertension (IIH) and Polycystic ovary syn-
drome (PCOS) affect women of reproductive age with obesity but
have different hyperandrogenic profiles. The prevalence of comorbid
PCOS in IIH patients is highly variable in the literature; and the longi-
tudinal impact on visual and headache outcomes are unknown.
Methods
Assess the prevalence in a prospective IIH cohort (IIH Life database
(2012-2021)) based on Rotterdam criteria from questionnaire and
routine clinical practice data. Secondary aim to evaluate the impact
of PCOS on IIH outcomes (visual and headache).
Results
398 females with IIH were followed up for a median of 10 months
(range 0-87) and had presence or absence of PCOS documented.
Prevalence of PCOS in IIH was 19.6% (78/398) by the Rotterdam cri-
teria, with additional 14.6% (58) describing hyperandrogenic symp-
toms alone. There was a 3.2-fold increased risk for self-reported
fertility problems and 4.4-fold for requiring medical help if comorbid
PCOS was reported.
Females with IIH and comorbid PCOS did not have significantly dif-
ferent visual outcomes from those without PCOS, although the total
retinal thickness improved more rapidly following baseline review in
the PCOS cohort. Headache outcomes were variable and similar be-
tween the groups, with a worse initial headache frequency but more
rapid improvement in the PCOS cohort.
Conclusions
Symptomatic hyperandrogenism is common in IIH patients who have
previously been noted to have elevated levels of testosterone. Diag-
nosing co-morbid PCOS is important as it can impact fertility and
long-term cardiovascular risk. From an IIH management aspect, co-
morbid PCOS does not confer worse visual or headache outcomes.
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Question: In idiopathic intracranial hypertension (IIH), certain MRI fea-
tures are promising diagnostic markers, but impact of radiologist"s
experience on identifying these features correctly is unknown. There-
fore, we compared ratings in daily routine by radiologists with un-
known awareness of IIH-MRI-features with the ratings of a junior
neuroradiologist aware of features but without special IIH training
and a senior neuroradiologist with experience in IIH imaging (gold-
standard).
Methods: For comparing the 3 settings, we included patients from
the Vienna-Idiopathic-Intracranial-Hypertension (VIIH) database with
definitive IIH according to Friedman criteria and routine cranial MRI
performed for suspected IIH and assessed frequencies of empty sella
(ES), optic nerve sheath distension (ONSD), optic nerve tortuosity
(ONT), posterior globe flattening (PGF) and transverse sinus stenosis
(TSS).
Results: We evaluated MRI scans of 84 IIH patients (88% female, mean
age 33.5 years). By gold-standard, 78.6% had ≥1 IIH-MRI-feature and
52.9% had ≥3 features with ONSD most frequent (64.3%) followed by
TSS (60.0%), ONT (46.4%), ES (44.0%) and PGF (25.0%). Compared to
gold standard, IIH features were described significantly less fre-
quently in routine MRI reports (≥1 feature 64.3%, p=0.04; ≥3 features
15.7%, p<0.001; ONSD 28.6%, p<0.001; TSS 42.9%, p=0.04; ONT
13.1%, p<0.001; PGF 4.8%, p<0.001) except for ES (42.9%, p=0.9).
Contrary, rating by a neuroradiologist without special training pro-
duced significantly higher frequencies of ≥1 / ≥3 MRI features
(95.2%, p=0.001; 72.5%, p=0.017), ONSD (81.0%, p=0.015) and ONT
(60.7%, p=0.049), but not ES (47.6%, p=0.6), TSS (68.1%, p=0.3) and
PGF (29.8%, p=0.5).
Conclusions: IIH-MRI-features are underestimated in routine MRI re-
ports and partly overestimated by less experienced neuroradiologists,
driven by features less well known or methodologically difficile. Re-
evaluation of MRI scans by an experienced rater improves diagnostic
accuracy.
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Question: In idiopathic intracranial hypertension (IIH), certain MRI fea-
tures are promising diagnostic markers, but whether these have
prognostic value is controversially discussed.
Methods: We analyzed patients from the Vienna-Idiopathic-
Intracranial-Hypertension (VIIH) database with definitive IIH according
to Friedman criteria and cranial MRI performed at diagnosis. Presence
of empty sella (ES), optic nerve sheath distension (ONSD), optic nerve
tortuosity (ONT), posterior globe flattening (PGF) and transverse sinus
stenosis (TSS) was assessed by a senior neuroradiologist with experi-
ence in IIH imaging.
Two endpoints of headache outcome were defined 12 months after
IIH diagnosis: headache improvement (reduction of headache sever-
ity and/or frequency by ≥50%) and freedom of headache (Multivari-
ate regression models were calculated regarding headache
improvement/freedom with IIH MRI features as independent vari-
ables adjusted for sex, age at diagnosis, symptom duration, body
mass index [BMI], and chronic headache at baseline (>15 days/month
for ≥3 months).
Results: We included 84 IIH patients (88% female, mean age 33.5
years, median BMI 30.8, 6% IIH without papilledema). At baseline,
headache was present in 84.5% (54.8% chronic). Headache improve-
ment was achieved in 83.8%, freedom of headache in 25.7%. At least
one IIH MRI feature was found in 78.6% and 52.9% had ≥3 features
with ONSD most frequent (64.3%) followed by TSS (60.0%), ONT
(46.4%), ES (44.0%) and PGF (25.0%).
In multivariate models, neither any single IIH MRI feature nor ≥1, ≥3
or a combination of features were associated with headache im-
provement or freedom. Chronic headache at baseline was signifi-
cantly associated with lower likelihood of headache freedom (odds
ratio 0.23, p<0.001), but not headache improvement.
Conclusions: IIH MRI features are not prognostic of headache out-
come. Chronic headache at diagnosis is an unfavourable predictor of
headache outcome.
Fig. 1 (abstract P214). See text for description.
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Objective
The use of telemetric intracranial pressure (ICP) monitors has been
increasing. The mechanisms of idiopathic intracranial hypertension
(IIH) headache have not been fully elucidated. We describe a case
series of seven patients with active IIH that a spontaneous headache
occurred during real-time telemetric monitoring of ICP.
Methods
Patients with active IIH (>25 cmCSF lumbar puncture opening pres-
sure and papilloedema) were enrolled in a prospective, randomized,
placebo controlled, double blind, parallel group exploratory trial (IIH
Pressure Trial: ISRCTN12678718). Following insertion of an intrapar-
enchymal ICP monitor (Raumedic™ Neurovent p-Tel, Hembrechts,
Germany) participants were randomized to receive Exenatide (10
mcg BD subcutaneous) or placebo for 12 weeks. They underwent as-
sessments including ICP monitoring, and headache phenotyping
using a paper diary and a semi-structured interview.
Results
Participants (n=15) had a mean (SD) age of 28(9) years, BMI 38.1(6.2)
kg/m2, supine ICP 23.5 (3.9) mmHg and a converted lumbar
puncture-position ICP of 32.2(5.6) cmCSF. Seven patients suffered
from an acute spontaneous headache attack during the research
visits. During the headache we recorded a significant increase in
mean (SD) ICP of 12(6)mmHg, p=0.001 in these patients. A maximum
ICP of 104 mmHg was recorded at the peak of a headache attack (se-
verity numeric rating scale 10 out of 10) in a participant which then
returned baseline (26 mmHg) as pain settled. We also noted an in-
creased ICP waveform fluctuation as the pain severity score escalated
and during the duration of the headache attack.
Conclusions
This is the first report to demonstrate real-time evidence of rising ICP
and increased fluctuations during an IIH headache. It provides unique
insights into the mechanisms of headache in IIH. It further provides
future direction to drive research to investigate acute ICP lowering
agents for IIH headache.
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Question: In idiopathic intracranial hypertension (IIH), certain MRI fea-
tures are promising diagnostic markers, but their prognostic value is
controversial.
Methods: We analyzed patients from the Vienna-Idiopathic-Intracranial-
Hypertension (VIIH) database with definitive IIH according to Friedman cri-
teria and cranial MRI performed at diagnosis. Presence of empty sella (ES),
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optic nerve sheath distension (ONSD), optic nerve tortuosity (ONT), poster-
ior globe flattening (PGF) and transverse sinus stenosis (TSS) was assessed
by a senior neuroradiologist with experience in IIH imaging. Impaired visual
outcome was defined as a combined endpoint of visual acuity ≥0.1 logMAR
and/or mean deviation <-2.0 dB in static threshold perimetry 12 months
after diagnosis. Visual worsening was defined as worsening by ≥0.2 logMAR
and/or ≥2.0 dB. Multivariate binary logistic regression models were calcu-
lated regarding poor visual outcome/visual worsening with IIH MRI features
as independent variables adjusted for sex, age at diagnosis, symptom dur-
ation, BMI and visual dysfunction at baseline.
Results: We included 84 patients (88% female, mean age 33.5 years, me-
dian body mass index 30.8, 6% IIH without papilledema). At baseline,
visual impairment was present in 70.2%. Impaired visual outcome oc-
curred in 57.1% and visual worsening in 11.9%. At least one IIH MRI fea-
ture was found in 78.6% and 52.9% had ≥3 features with ONSD most
frequent (64.3%) followed by TSS (60.0%), ONT (46.4%), ES (44.0%) and
PGF (25.0%).Neither any single IIH MRI feature nor ≥1, ≥3 or a combin-
ation of features were associated with impaired visual outcome or vis-
ual worsening. Visual dysfunction at baseline predicted impaired visual
outcome (odds ratio 7.6, p=0.001), but not visual worsening.
Conclusions: IIH MRI features are neither prognostic of impaired visual
outcome nor further visual worsening from the time of IIH diagnosis.
Visual impairment at diagnosis remains the only established pre-
dictor of visual outcome.
Fig. 1 (abstract 216). See text for description.
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Q: Migrainous headache is common in idiopathic intracranial hyper-
tension (IIH), but its prognostic impact is unclear. Thus, we compared
IIH with and without migraine phenotype.
M: We analyzed patients from the Vienna-Idiopathic-Intracranial-
Hypertension (VIIH) database with definitive IIH according to Fried-
man criteria. We recorded CSF opening pressure and ophthalmologic
findings and classified headache (HA) according to ICHD-3beta as mi-
graine (IIH-MIG) or non-migrainous and absent (IIH-noMIG). Parame-
ters were defined 12 months after IIH diagnosis comprising HA
improvement (≥50% reduction of HA severity and/or frequency),
freedom of HA (<1 HA day/month), impaired visual outcome (visual
acuity ≥0.1 logMAR and/or mean deviation <-2.0 dB in static thresh-
old perimetry) and visual worsening (≥0.2 logMAR and/or ≥2.0 dB
worsening from baseline).
R: We included 97 patients (88.7% female, mean age 32.9 years, me-
dian BMI 32.0, 6.2% IIH-WOP, median CSF opening pressure
31cmH2O). IIH-MIG comprised 46.4% and IIH-noMIG 53.6% of the pa-
tients (11.3% tension-type HA, 25.8% unclassifiable HA, 16.5% no
HA).
At baseline, IIH-MIG differed from IIH-noMIG with respect to monthly
HA days (22 vs. 15, p=0.003) and HA severity (6.5 vs. 4.5; p<0.001).
Age, BMI, CSF opening pressure, proportion of IIH-WOP, and visual
acuity did not significantly differ between groups.
At follow-up, IIH-MIG compared to IIH-noMIG showed significantly
lower rates for improvement and freedom of HA in all patients
(66.7% vs 88.5%, p=0.009; 11.1% vs 42.3%, p=0.006) as well as in
those with resolution of papilledema (n=40; 63.2% vs 95.2%, p=
0.011; 5.3% vs 61.9%, p<0.001). Persistent visual impairment did not
differ in the two groups (55.6% vs 57.7%), and visual worsening even
tended to be less common in IIH-MIG than in IIH-noMIG (11.5% vs
24.4%, p=0.093).
C: In IIH, migrainous headache is associated with adverse outcomes
for headache even when papilledema has resolved, but possibly with
favorable visual outcome.
Fig. 1 (abstract P217). See text for description.



Fig. 2 (abstract P217). See text for description.
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Question
Lowering intracranial pressure (ICP) is the primary rationale of
pharmacotherapy in Idiopathic intracranial hypertension (IIH). There
is limited evidence behind the use of the leading therapeutics, acet-
azolamide and topiramate, and how they lower ICP. We assessed the
ICP lowering capacity of these drugs in rats and the molecular conse-
quences hereof.
Methods
In a randomized, blinded cross-over study, we assessed the capacity
of acetazolamide and topiramate to modulate ICP in female Sprague
Dawley rats (N=10) using continuous telemetric ICP monitoring. We
assessed single supra-clinical doses over 24 hours, and twice-daily
clinically equivalent doses over 10 days. Drugs were delivered via
oral gavage. The effects on CSF secretion rates and gene expression
at the choroid plexus (CP) for CSF secretory genes were separately
evaluated.
Results
Over 24 hours, both acetazolamide and topiramate lower ICP com-
pared to vehicle with peak reduction of 25% at 2 hours. Administer-
ing these drugs in combination doubles the ICP lowering effect. Over
10 days, both acetazolamide and topiramate lower daily ICP com-
pared to vehicle with no evidence of tachyphylaxis. Over the course
of the day, the effect of acetazolamide wore off overnight whereas
the ICP lowering effect of topiramate was sustained overnight rela-
tive to control. In accordance, topiramate reduced CSF secretion by
40%. Paradoxically, topiramate increased the expression of CSF
secretory genes Slc12a2 and Slc4a10 at CP, whereas acetazolamide
has no such effect.
Conclusion
We demonstrate that both acetazolamide and topiramate rapidly
lower ICP following administration and that there is an additive low-
ering ICP effect with combination of the drugs. The ICP lowering ef-
fect of these drugs persists with no tachyphylaxis with long term
administration. These data thus provides the functional rationale for
the clinical use of the combination of acetazolamide and topiramate
in IIH and other conditions of raised ICP.
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Question
Atypical Idiopathic Intracranial Hypertension is a term for cases that
do not fit into the classical phenotype of reproductive aged females
with obesity. Normal BMI at presentation is uncommon, with poten-
tially different underlying mechanism and management, given that
weight loss is currently the only disease-modifying therapy in IIH.
Therefore, the prognosis for this subset of atypical IIH needs to be
investigated.
Aims and methods
Through a prospectively collected cohort within the IIH Life database
(2012-2021), based on baseline BMI. Evaluate visual and headache
outcomes. These would include LogMAR visual acuity; Humphrey vis-
ual field perimetric mean deviation (PMD) and optical coherence
tomography (OCT).
Results
Visual and headache outcomes are not significantly different by
baseline BMI with comparable outcomes.
Conclusions
Patients with a normal body mass index make up a small proportion
of IIH patients but appear to have similar visual and headache out-
comes than more typical IIH. The metabolic phenotype may be dif-
ferent in these patients; however they may also be more susceptible
to sequelae of IIH at lower weights.
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Background: Idiopathic intracranial hypertension (IIH) is an increas-
ingly prevalent disease bearing the risk of visual impairment and af-
fecting quality of life. Clinical presentation and outcome are
heterogeneous. Large, well-characterized cohorts are scarce.
Objective: To describe the Vienna-Idiopathic-Intracranial-Hypertension
(VIIH) database aiming to characterize the clinical spectrum, diagnos-
tic findings, therapeutic management and outcome of IIH.
Methods: Applying the modified Dandy criteria we identified 113 IIH-
patients treated at our center between 2014 and 2021.
Results: Of 113 patients, 89% were female (mean age 32.3 years). Me-
dian body mass index (BMI) was 31.8, with 85% overweight
(BMI>25). Papilledema was found in 95% with 5% classified as IIH
without papilledema. Headache was present in 84% and showed mi-
grainous features in 36%. Median opening pressure in lumbar punc-
ture was 31cmH2O.
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Pharmacotherapy (predominantly acetazolamide) was established in
99%, 56% required at least one therapeutic lumbar puncture and
13% surgical intervention.
After a median follow-up of 3.7 years, 43% had not achieved signifi-
cant weight loss, papilledema was present in 49% and headache in
76% (58% improved).
Comparing initial presentation to follow-up, perimetry was abnormal
in 67% vs. 50% (8% worsened, 24% improved) and transorbital son-
ography in 87% vs 65% with a median optic-nerve-sheath-diameter
of 5.4mm vs. 4.9mm. Medianperipapillary-retinal-nerve-fiber-layer
thickness had decreased from 199μm to 94μm and ganglion-cell-
layer thickness from 40μm to 36μm.
Conclusions: The VIIH database constitutes a large representative and
well-characterized cohort and emphasizes substantial long-term se-
quelae of IIH. Future analyses will aim to refine phenotyping and
identify factors predicting outcome.
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Objective
The impact of straining and exercise on intracranial pressure (ICP)
regulation and headache is poorly understood in idiopathic intracra-
nial hypertension (IIH). We sought to investigate whether straining
and exercise change ICP and cerebrovascular dynamics in IIH.
Methods
Patients with IIH were enrolled in a prospective exploratory trial (IIH
Pressure Trial: ISRCTN12678718). After insertion of an intraparenchy-
mal ICP monitor (Raumedic™ Neurovent p-Tel, Hembrechts, Germany)
three participants underwent continuous real-time ICP monitoring
coupled with cerebrovascular assessments (heart rate, blood pres-
sure, beat-by-beat middle cerebral artery (MCA) blood flow velocity
and prefrontal cerebral haemodynamics (near infrared spectros-
copy)). During these assessments participants undertook valsalva ma-
neuvers (VMs) and moderate exercise.
Results
The age of the three participants was mean(SD) 40.7(14.4) years, BMI
of 38.3(2.1)kg/m2, a supine ICP 15.3(8.7)mmHg and a sitting (upright)
ICP of 2.8 (8.0)mmHg. A substantial increase in mean(SD) ICP was
noted during VMs of 28.5(14.9)mmHg with an accompanied reduc-
tion of -9.1(3.3)mmHg at the end of the VM before returning to base-
line. There was an initial reduction of MCA blood flow -20.0(7.4)cm/s
followed by an increase of 14.8(5.6)cm/s before returning to baseline.
Similar trends were noted in the cerebral pre-frontal cortex perfusion
dynamics. The ICP was the fastest to reach its peak during the VMs
and within 19(5.6) seconds it returned to baseline. There were no
substantial differences in the ICP measures during exercise compared
to baseline.
Discussion
These initial observations of ICP changes during VMs and rapid re-
turn to baseline are of relevance in a population of patients in whom
valsalva is a function of daily activities as well as repeated VMs occur-
ring during labour. The observations during exercise are important in
a disease that is driven by obesity that can be modified by increased
energy expenditure.
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Question
Idiopathic intracranial hypertension (IIH) is a disease characterized by
an elevated intracranial pressure (ICP). As IIH predominantly occurs in
obese women in the reproductive age it has been hypothesized that
an altered hormonal composition could affect the activity of trans-
porters involved in cerebrospinal fluid (CSF) secretion, thus affecting
ICP. We aimed to investigate if gene expression of various trans-
porters involved in CSF secretion at choroid plexus (CP) were differ-
ent between males and females and between females in different
estrous cycle states.
Method
10 metestrus (MET), 10 estrous (ES) and 10 male, all Sprague Dawley
rats (11-13 weeks) were used. Female rats during MET have higher
hormonal levels compared to ES. The estrous cycle stage was deter-
mined by wet vaginal smear and microscopy before euthanasia. CP
from lateral and 4th ventricles were collected. CP was subjected to
RT-qPCR analysis.
Results
We found difference between males and females during estrous
cycle stage. Gene expression of the water transporter Aqp1 was
higher in males compared to ES females (P<0.01). Expression of the
gene encoding for NKCC1 (water transporter) and carbonic anhy-
drase II was higher in males and MET females compared to ES fe-
males (P<0.0001). Further, the gene encoding for carbonic anhydrase
III was lower in males and MET females compared to ES females (P<
0.05). Furthermore, when comparing gene expression in females at
different cycle states the expression of sodium-bicarbonate cotran-
sporter, NBCe2, were higher in MET females compared to ES females
(P<0.05). There were no differences in expression of Aqp4 and NCBE.
Conclusion
This study demonstrates that gene expression at CP is affected by
the estrous cycle in rats. Further, expression of some transporters
was sex-dependent during estrous stage. This opens the possibility
that the expression of transporters involved in CSF may be regulated
by hormones and be linked to the pathophysiology of IIH.
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Question
Idiopathic Intracranial Hypertension (IIH) is a rare cause of headache.
It's usual age of presentation is in 3rd and 4th decades of life. How-
ever, it is seen in elderly population also, but with different clinical
presentation. We present such a case here.
Methods
An 80 year old female with no previous comorbidities, presented to
Ophthalmology department with complaints of blurring of vision
with transient visual obscurations for around one year with mild gen-
eralized headache since 6 months. Examination revealed BP of 184/
98 mmHg with papilloedema. She was subjected to brain imaging.
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Results
MRI brain with MR venography was normal. Patient denied any his-
tory of prolonged drug intake. Hence, lumbar puncture was per-
formed which showed opening pressure of 35cm H2O with normal
chemical composition. Thus, diagnosis of IIH was established as per
modified Dandy's criteria. She was started on oral acetazolamide
therapy with good response.
Conclusion
IIH is rarely reported in very elderly patients. In this age group, it
generally presents along with hypertension and with visual symp-
toms being more dominant when compared to headache predomin-
ant presentation in the young. A careful history and meticulous
examination is needed to diagnose this rare entity in the elderly age
group. Consent to publish had been obtained.
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The diagnostic validity of the detailed history and clinical findings
in cervicogenic headache: a systematic review and meta-analysis
of diagnostic studies
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Objective: To update and evaluate available evidence of the preva-
lence and the diagnostic accuracy of the detailed history and clinical
findings for cervicogenic headache in adults with headache.
Methods: CINAHL, Cochrane Central, Embase, PEDro and PubMed
were searched for studies before March 2022 that reported detailed
history and/or clinical findings related to the diagnosis of cervico-
genic headache. Study selection, risk of bias assessment (QUADAS-2
and PROBAST), and data extraction were performed. Meta-analyses
for the cervical flexion-rotation test was performed. Certainty of the
evidence was assessed with the GRADE approach.
Results: Eleven studies were included. Moderate certainty evidence
indicated that the cervical flexion-rotation test differentiated cervico-
genic headache from lower cervical facet-induced headache, mi-
graine, concomitant headaches or asymptomatic subjects (Se 83.0%
[95%CI:70.0%-92.0%]; Sp 83.0% [95%CI:71.0%-91.0%]; positive LR 5.0
[95%CI:2.6-9.5]; negative LR 0.2 [95%CI:0.1-0.4]; n=4 studies; n=182
participants). Several diagnostic classifications and test clusters based
on headache history and clinical findings can be useful, despite un-
certain accuracy, in formulating the diagnosis of cervicogenic
headache.
Conclusion: Evidence support to undertake a subjective evaluation
of headache history and signs and symptoms and a physical examin-
ation of the patient neck to diagnose cervicogenic headache. During
the physical examination, a positive or negative cervical flexion-
rotation test has small to moderate effect on the probability of a pa-
tient having a cervicogenic headache. The diagnostic value of the
other findings remains unclear.

P225
Efficacy of Non-Pharmacological interventions in patients with
cervicogenic headache. A Systematic Review
M. Shahien1, A. Elaraby1, M. Gamal2, A. Azam3, Y. Samir3
1Cairo University, Cairo, Egypt; 2Tanta University, Cairo, Egypt; 3Misr
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Question
Are non-pharmacological interventions effective in improving symp-
toms in patients suffering from cervicogenic headach?
Methods
We performed an electronic search through various databases, and
following PRISMA statement guidelines: PubMed, Cochrane central
register of clinical trials, Web of science and Embase. We examined
articles against the inclusion criteria to include only randomized clin-
ical trials. Data of included articles were extracted and reviewed.
Results
14 randomized clinical trial Met our criteria and included in the
study. Due to the significant heterogeneity, we could not perform
meta-analysis for the included studies. Various modalities found to
be used to manage cervicogenic headache as spinal manipulation,
mobilization, ischemic compression, myofascial release and exercises.
Our results revealed that these interventions showed significant im-
provement in relation to headache frequency and intensity, range of
movement of cervical rotation, pressure pain threshold (P < 0.001, p
< 0.05) respectively.
Conclusion
Non-pharmacological interventions show promising results in redu-
cing the severity of symptoms and improving quality of life in pa-
tients with cervicogenic headache. However, there is no supporting
evidence regarding the use of such modalities because of the wide
variability among interventions parameters. In addition, more high
quality randomized clinical trials with larger sample size and object-
ive measurement tools are required to synthesize a clear evidence.
P226
Characterising the extended phenotype of paediatric migraine: a
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Question
We set out to perform prospective extended phenotyping of children
presenting to a tertiary headache service.
Methods
Consecutive new migraineurs presenting to the Children"s Headache
Clinic at Great Ormond Street Hospital for Children between 6th
January- 6th September 2022 were included (n=51). A detailed head-
ache history was taken at the first consultation by a trained head-
ache physician. A questionnaire was used to ensure complete
symptomatic capture. Data were tabulated and analysed (IBM SPSS v
28). Descriptive statistics, Chi-square and Pearson correlation analyses
were used. Significance was assessed at P < 0.05.
Results
Patients were 69% female and aged 8-16 years (mean 13, SD 2),
with mean disease duration 5 years (SD 3). Baseline monthly
headache frequency was 1-30 days (median 30, IQR 10-30).
Chronic migraine was the most common diagnosis (61%). Aura
was present in 45%. At least one infantile migraine marker was
present in 71%; the most common were travel sickness (45%)
and colic (41%). At least one premonitory symptom (PS) was re-
ported by 94%, at least one cranial autonomic symptom (CAS) by
71% and premonitory CAS by 18%. Vertigo, allodynia and neck
stiffness were also reported. The most common perceived trig-
gers were stress (43%), concentration (22%) and bright lights
(22%). CAS and headache lateralities co-associated (휒2 15, P=
0.005). There was a positive correlation between disease duration
and the number of PS reported (Pearson correlation coefficient
0.3, P=0.026). There was a negative correlation between gesta-
tional age at birth and number of PS reported (Pearson correl-
ation coefficient -0.4, P=0.009).
Conclusion
The extended paediatric migraine phenotype includes several non-
canonical migraine symptoms. Similarly to in adults, CAS can occur
prior to headache and tend to lateralise with headache. There may
be an association of PS with disease chronicity and a suggestion that
prematurity is associated with more PS.
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Sleep Disorders in Pediatric Migraine: a questionnaire-based study
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Migraine and sleep disorders are frequently comorbid and linked by
a mutual dependance, possibly representing the expression of a
common pathogenic process. This study aimed to analyze the rela-
tionship between headache features (migraine frequency and sever-
ity, presence of migraine equivalents, use and efficacy of
medications) and sleep in pediatric migraine.
Parents of children and adolescents with migraine completed two
standardized sleep assessment questionnaires, the Children"s Sleep
Habits Questionnaire (CSHQ) and the Epworth Sleepiness Scale for
Children and Adolescents (ESS-CHAD), and answered questions about
headache characteristics in their children. The presence of sleep dis-
orders was defined according to CSHQ"s total score.
The CSHQ revealed a sleep disturbance in 72.9% of 140 subjects, but
only 5.0% had already received a diagnosis. Patients with sleep dis-
turbances presented statistically significant higher headache fre-
quency (p=0.031) and higher prevalence of migraine equivalents (p=
0.007). A higher CSHQ"s total score was associated with higher fre-
quency of severe attacks (p=0.012) and lower efficacy of acute medi-
cations (p=0.003). Significant positive correlations of sleep onset
delay (p=0.006), sleep duration (p=0.005) and nightwakings (p=0.047)
subscales with migraine frequency also emerged. Only 2.8% of pa-
tients reached a clinically significant score in the ESS-CHAD.
Our findings indicate that sleep disorders are highly prevalent in
pediatric migraine and frequently associated with higher headache
severity and lower response to acute therapy, but often remain
underdiagnosed. Given the relationship between sleep and migraine
characteristics, improving sleep quality, through sleep hygiene inter-
ventions and specific treatments, could help to reduce migraine in-
tensity and disability and vice versa.
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Interictal cognitive performance in children and adolescents with
primary headache: a narrative review
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Question. Primary headache is a very common and disabling disease.
The burden of pain and recurrent attacks may lead to a poor quality
of life, anxiety and depression. An increased risk of low functioning
and curricular performances in young patients with primary head-
ache has been described. The mechanisms underlying the relation-
ship between migraine and poor school achievement may be various
and could be a reflection of weak cognitive skills. Data concerning
the cognitive functioning in the free pain interval in pediatric age are
under-investigated and results are far from conclusive. Methods. Suit-
able studies were identified using MEDLINE and Web of Science.
Search terms included "Pediatric migraine" or "Pediatric headache"
and "Cognitive performance", "Cognitive impairment" or "Neuro-
psychology", "Intelligence", "Attention", "ADHD", "Memory", "Lan-
guage", "Visuo-spatial", "Coordination" and "Difficulties" or
"Problems". We considered papers involving subjects of an age ran-
ging from 0 to 18 years. We also included articles that, though focus-
ing on adults, included subjects < 18 years old. Results. The present
review article suggests that, though considered a benign disease,
pediatric migraine may be associated to altered neuropsychological
functioning in the interictal phase. Although children and adoles-
cents with migraine generally have a normal intelligence, they may
show a not homogeneous cognitive profile, characterized by possible
difficulties in verbal skills, in particular comprehension abilities.
Pediatric primary headache may present altered neuropsychological
functioning involving attentional resources, processing speed and
memory, particularly verbal memory. Conclusions. Given the impact
that this disease can have on school performance and the tendency
to persist from childhood to adulthood, a cognitive screening in
young patients affected by primary headache is pivotal. Additional
neuropsychological research using more homogenous methods is
needed.

P229
Severe abrupt (thunderclap) non-traumatic headache at the
pediatric emergency department
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Background: Adult abrupt severe non-traumatic headache (thunder-
clap) is often related to serious underlying etiologies such as subarach-
noid hemorrhage. However, data are sparse regarding thunderclap
headache in the pediatric population.
Objective: The aim of the study was to evaluate the prevalence, char-
acteristics and causes of thunderclap headache in the pediatric and
adolescent population, aged 6–18 years, presenting to a pediatric
emergency department.
Methods: The electronic database of a tertiary care pediatric emer-
gency department was searched for children presenting with acute
headache during 2016–2018. Headache severity was defined by pain
scales, either a visual analogue scale or by the Faces Pain Scale–Re-
vised. The study was approved by the Research Ethics Board of Rabin
Medical Center (approval no. RMC-19-704). Due to the retrospective
study design, the committee waived the need for informed consent.
Results: During the three-year study period, 104,086 children and ad-
olescents aged 0-18 years were admitted to the pediatric emergency
department; of them, A total of 2290 children, aged 6-18 years (mean
13.3 ± 3.26) were admitted with a chief complaint of headache, and
reported their level of pain according to one of the two scales used
3112 (3%) presented with acute headaches Thunderclap headache
was diagnosed in 19/2290 (0.8%) of the included patients, all of them
with a pain score of 10/10. All the patients had a benign course. Pri-
mary headache was diagnosed in 15/19 (78.9%), six patients had mi-
graine and eight were diagnosed with primary thunderclap
headache. Four of the 19 patients were diagnosed with secondary
headache: three with infectious causes and one with malignant
hypertension. Conclusions: Thunderclap headache is rare among
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children and adolescents presenting to the emergency department.
This headache is generally of a primary origin. Extensive evaluation is
still needed to rule out severe diagnosis problems.
Fig. 1 (abstract P229). Flowchart of the study depicts the
distribution of the cohort
Fig. 2 (abstract P229). See text for description.
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Background: Allodynia in adults with migraine is related to disease
duration. In pediatric patients with migraine, the same proportion re-
ported allodynia in the first six months of migraine presentation as
in prolonged disease. This study examined a possible association of
migraine pediatric allodynia with maternal allodynia.
Methods: We interviewed children with migraine first, and then their
mothers, regarding allodynia and headache symptoms. We reviewed
hospital charts on pediatric medical background and headache
symptoms. Mothers and children older than 11 years filled the
Strengths and Difficulties Questionnaire.
Mothers gave their informed consent to their participation and their
children's participation in the study. of the pediatric participants were
collected from the patients" files.
The study was approved by the Research Ethics Committee of Rabin
Medical Center (approval no. RMC-0294-18RMC).
Results: Ninety-eight children with migraine, mean age 13.49±3.1
years, and their mothers, mean age 43.5±6.2 years were recruited to
the study. Pediatric allodynia was associated with maternal allodynia;
the latter was reported in 82.8% of children with allodynia versus
35.3% of children without allodynia (p<0.001). Maternal migraine was
reported in 44 (68.7%) of children with allodynia versus 16.3% with-
out allodynia, p
Conclusions: Pediatric allodynia is associated with maternal migraine.
Genetic and environmental factors such as maternal behavior may
contribute to reduced pain threshold.
Fig. 1 (abstract 230). See text for description.
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Question: We aimed to compare the clinical characteristics of mi-
graine, use of prophylaxis, and psychological symptoms between pa-
tients who referred to our Headache Centre before the COVID-19
pandemic and those who were evaluated during the pandemic, with
a further distinction between the first phase and the prolonged sec-
ond phase.
Methods: We studied 418 adolescents with migraine (m.a. 14±1.7;
110 M and 308 F). Based on the pandemic period, patients were
grouped into 'Pre Covid' or 'Covid'. Moreover, the second group was
divided into 'Covid 1' (March to October 2020, characterised by lock-
down) and 'Covid 2' (November 2020 to January 2022, characterised
by prolonged restrictions). Patients were grouped into: (1) high fre-
quency (weekly to daily episodes) and low frequency (≤3 episodes
per month); (2) mild and severe pain; (3) need for prophylactic treat-
ment or not. The PHQ-9 and GAD-7 questionnaires were used to as-
sess anxiety and depression symptoms.
Results: We did not find a significant difference in migraine frequency
between the "Pre Covid" and "Covid" periods (p=0.295). In the "Covid
2" period, frequency of the attacks was increased, compared to both
the "Pre Covid" period (p=0.038) and the "Covid 1" period (p=0.005).
Furthermore, more patients needed prophylactic treatment in the
'Covid' period, especially in the 'Covid 2' period (p=<0.001), than in the
'Pre Covid' period (p=<0.001). Our patients showed higher levels of
anxiety and depression during the 'Covid' period (GAD-7, p=0.013 and
PHQ-9, p=<0.001), especially during the 'Covid 2' period (p=<0.001).
Discussion: Our results show a long-term negative impact of the
Covid-19 pandemic on clinical parameters and psychological symp-
toms of adolescents with migraine. Considering the relationship be-
tween migraine severity and emotional symptomatology, our results
suggest that monitoring the emotional status of pediatric patients
with migraine is mandatory in the near future of COVID-19
pandemic.
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From the new diagnostic criteria to COVID 19 pandemic passing
throught the placebo effect. What have we learned in the
management of pediatric migraine over the past 5 years? The
opinion of Italian pediatric headache centers
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Questions. What have we learned in the management of pediatric
migraine over the past 5 years?
Methods. We interviewed the heads of the Italian pediatric headache
centers and reviewed literature data from the last 5 years.
Results. Diagnostic Criteria. The ICHD-3 still does not have a section
dedicated to childhood migraine and continue to have limits when
applied to developmental age. One of the most discussed points of
the ICHD-3 is having again brought the minimum duration of the mi-
graine attack to 2 hours and no longer to 1 hour as in the previous
version.
Therapy. Preliminary results showed that the use of CGRP monoclonal
appears to benefit adolescents with chronic refractory headaches.
Pending monoclonal antibodies, pediatric migraine prophylaxis is still
based on the use of traditional drugs and non-pharmacological ther-
apies of which we have few controlled data. In 2017 the results of
CHAMP trial were published. This study showed that there were not
differences in reducing frequency of attacks in the amitriptyline,
topiramate, and placebo groups. The study had limitations such as
the long follow-up period, the behavioural interventions and the ex-
clusion of severe migraines and younger children. Then it did not
consider an untreated group to separate a real placebo effect from a
placebo response.
The Covid 19 pandemic. The rest from school and reduction of stress
during the lockdown of march 2020 led to a significant improvement
in the headache trend also in chronic and drug resistant children.
These results suggested that the management of emotional and psy-
chological factors is mandatory for the management of headache in
children and adolescents.
Conclusions. Few steps forward have been made for the manage-
ment of pediatric headache in terms of facilitating the diagnostic
process and drug treatment. The era of the Covid 19 pandemic
showed us how much t management of anxiety, stress and depres-
sion are fundamental to reach the goal of a migraine control in
children.

P234
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Introduction: Migraine is a highly prevalent and disabling neuro-
logical disorder which is commonly linked to a range of psychiatric
comorbidities, primarily anxiety and depression. The present study
compared the frequency of anxiety and depression disorders in mi-
graine and non-migraine adolescents and evaluated the effect of de-
pression and anxiety on migraine characteristics.
Methods: In this case-control study, 234 adolescents (112 cases with
migraine and 122 non-migraine adolescents) aged 13-18 years were
evaluated for the presence of anxiety and depression and the influ-
ence of these factors on migraine headache. A headache question-
naire as well as the Beck Anxiety Inventory (BAI) and Children"s
Depression Inventory (CDI) were completed to investigate the preva-
lence of headache, anxiety, and depression.
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Results: The average age of participants was 15.77 ± 2 years in the
case group and 15.39 ± 1.79 years in the control group. Among
them, 19.8% were boys and 80.2% were girls. We found significantly
higher levels of mild, moderate, and severe anxiety (38.4%, 23.2%
and 23.2%, respectively) in the migraine group compared to the con-
trol group (24.2%, 5.8% and 10.0%. respectively). Non-depressive CDI
scores were significantly lower in the migraine group (10.1%) than in
the control group (29.6%). There was a significant difference between
patients with moderate and severe anxiety in terms of attack fre-
quency and duration. In addition, depressed migraineurs recorded
higher attack severities and frequencies than migraineurs without
depression.
Conclusion: Anxiety and depression are common in adolescents with
migraine and can be associated with more burdensome attacks. This
makes it necessary to consider anxiety and depression among ado-
lescent migraineurs and provide a therapeutic protocol for this issue.
Keywords: Headache, Migraine, Depression, Anxiety, Adolescents
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Vestibular migraine (VM) is a complex disorder with an estimated
prevalence of 1-3%.1 VM is most common cause of recurrent spon-
taneous vertigo.2 During acute VM attacks spontaneous and pos-
itional nystagmus can be seen.3 This case of vertigo and nystagmus
may be misdiagnosed as BPPV or Meniere disease.
A 10 years old girl visited our clinic with her parents complaining of
abnormal eye movement with vertigo. She had a history of headache
from 3 years ago that were unilateral, in temporal region. She has
photophobia. Headache were aggravated by activity and had severe
intensity. After starting the headache patient had a vertigo that
caused imbalance which lasts 10-60 minutes. During the vertigo her
parents reported abnormal eye movement, which documented by
camera. Videos showed pendular nystagmus. Patient was fully awake
and aware during the attacks. Attacks occur about three times in the
month and between them patient is symptom free. She had cyclic
nausea and vomiting until 6 years old, that improve spontaneously.
All neurologic exams was normal. In MRI she has a few nonspecific
bilateral asymmetrical lesions. According to the history and IHC-3,
vestibular migraine was made as diagnosis. Patient undergone treat-
ment with Cinarizin 25 mg which resulted in reduction of attacks in
3 months follow-up (only one which was following an emotional
stress).
This case illustrates that Observation of the nystagmus during a ver-
tigo attacks is helpful for correct diagnosis. exact history taking is im-
portant for VM diagnosis, differentiate VM from BPPV, and exclusion
CNS consideration.
1.Systematic review of prevalence studies and familial aggregation in
vestibular migraine, Ana Paz-Tamayo et al, Frontiers in genetics, 2020
2.Diagnosis and treatment in vestibular migraine, Pinar Yalinay Dik-
men, Turkish journal of Neurology,2020
3.Acute migrainous vertigo: clinical and oculographic finding, Michael
von Brevern et al, Brain,2005
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Question: To correlate allodynia and sensitization of cervical muscles
with neck mobility in children and adolescents diagnosed with mi-
graine. Methods: Fifty children (CH) and adolescents (AD) diagnosed
with migraine by ICHD-III were screened, of both sexes, aged be-
tween 6 and 17 years at the tertiary headache outpatient clinic. Allo-
dynia was assessed by the adapted allodynia questionnaire based on
the ICHD-III and the sensitivity of the cervical muscles by the pres-
sure pain threshold (PPT) using a digital algometer. The active mobil-
ity of the cervical spine (ROM) was evaluated in the movements of
flexion, extension, lateral flexion, and rotation by the Flexion Rotation
Test (FRT), using the CROM®. Results: The mean age of patients was
11.7 years (SD=3.0), most of them female (n=31/62%), with a diagno-
sis of episodic migraine (n=32/64%), of low intensity (2.4; SD=0.6)),
pulsatile quality and duration in hours (18.0; SD=22.7). More than
70% of the sample had some comorbidity associated with the diag-
nosis of migraine, and neurological diseases, such as epilepsy, were
more prevalent in both children (25.2%) and adolescents (26.3%),
followed by respiratory diseases in children (20.1%) and psycho-
logical conditions in adolescents (19.8%). Pearson's correlation values
between PPT and ROM for flexion and extension (rho=0.019 to
0.550) and lateral flexion (rho=0.002 to 0.136) and between PPT and
left FRT (rho=0.043 to 0.336) and right FRT (rho=0.051 to 0.336) were
classified as weak to moderate and not significant. Correlations be-
tween cutaneous allodynia and ROM for flexion and extension (rho=-
0.024), lateral flexion (rho=0.278) and rotation (rho=-0.038) and for
right FRT (rho=-0.085) and left FRT (rho=0.182), had p>0.05. Conclu-
sion: Cervical sensitization represented by allodynia and LDP appears
not to be associated with cervical mobility in the infant population.
P237
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Question: Neck-tongue syndrome (NTS) is a rare and underrecog-
nized headache disorder, characterized by paroxysms of neck and/or
occipital pain brought out by abrupt head-turning and accompanied
by ipsilateral tongue symptoms.
Methods: Case-report
Results: A 31-year-old woman, hotel receptionist, with a history of
alopecia and active smoking, was referred to the Neurology consult-
ation due to monthly episodes of sharp and shooting headache since
age 15, characterized as an explosive headache, intensity 10/10, last-
ing 3-5 seconds, in the occipital region (right predominance), precipi-
tated by ipsilateral neck rotation. During these paroxysms, she used
to have a concomitant posterior "tongue-pulling" movement,
followed by numbness of the hemi-tongue ipsilateral to the head-
ache, usually lasting less than 1 minute. Episodes of involuntary
tongue movements caused discomfort and anxiety due to their social
impact. She had a history of minor trauma, after headache debut; no
positive family history. On general examination, she showed signs of
ligamentous hyperlaxity; normal neurological examination, with no
trigger points. The referred episodes were not possible to induce.
The blood cell count, erythrocyte sedimentation rate, and chemistry
profile were normal. Rheumatoid factor and antinuclear antibody
were negative. Cerebral and cervical MRI, and skull base X-ray, were
normal. Her clinical features fulfilled the ICHD-3 criteria for a diagno-
sis of NTS.
Conclusions: Our case illustrates the diagnostic delay of this underre-
cognized condition and the possible etiological link with ligamentous
laxity leading to transient subluxation of the atlanto-axis joint. There
are currently no consensus treatment guidelines; conservative man-
agement, including physiotherapy and minor cervical adjustment, is
the preferred initial treatment. Consent to publish had been
obtained.
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Background and objective. Chronic migraine (CM) is defined in the
third edition of the International Classification of Headache Disorders
(ICHD-3) as the presence of headaches on 15 days or more in a
month, at least 8 days showing the migraine phenotype, for more
than 3 months. CM affects from 0.6% to 1.8% of children and adoles-
cents and determines a decrease of the quality of life. Aim of this
study is to analyze the type of symptomatic drugs used and their ef-
ficacy for the treatment of acute migraine attacks in pediatric pa-
tients with CM.
Methods. We conducted a prospective study by selecting pediatric
patients diagnosed with CM in our Department. We administered a
questionnaire to the parents of all our pediatric patients with CM ac-
cording to ICHD-3; questions were focused on symptomatic drugs
used for acute migraine attacks and their effectiveness.
Results. For the final analysis we considered 91 patients with CM.
Only two patients responded to the initial therapy with acetamino-
phen and only 31 % improved with ibuprofen. Fiftythree % of pa-
tients had relief with second-line NSAIDs drugs like ketoprofen,
indomethacin, naproxen. Fifty one % of patients did not respond to
more than three drugs and 16 % were resistant to all acute treat-
ments. All patients underwent prophylaxis therapy.
Conclusions. In our study we have shown that the drugs for acute
attack are not very effective in patients with CM and that some pa-
tients do not respond to any acute treatment.
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Angelman syndrome and cyclic vomiting syndrome: a new
potential association - Not all the vomiting are only vomiting!
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BACKGROUND: We well know about clinical manifestations of Angel-
man Syndrome (AS), including gastrointestinal issues, like vomiting,
gastroesophageal reflux disease (GERD) and constipation; we report
the case of a pediatric patient suffering from AS and cyclic vomiting
syndrome (CVS) together. This association is not yet included among
multisystemic features of the syndrome, nor put in differential diag-
nosis with gastrointestinal issues described.
OBJECTIVE: The aim of this case is to open our mind to new possible
association with CVS in AS, rarely described before, and put migraine
disorders and equivalents in differential diagnosis with gastrointes-
tinal symptoms.
METHODS: We report a patient affected by AS who came to our
Headache Centre at 8 years of age: from one year,she reported re-
peated episodes of general complaint with touching her head and
eyes, photophobia and phonophobia, retching and vomiting for
hours, with recurrence of one attack per month, rarely during sleep.
Her history showed recurrent gastrointestinal disturbance; plus, famil-
iar history was positive for migraine from paternal line. Due to her
predisposition to epilepsy, she was undergone to EEG registrations,
showing no epileptic alterations.
RESULTS: In order to explain her vomiting, we had to exclude organic
causes often related to AS and, in general, to neurodevelopmental dis-
orders. She was asymptomatic among 2 episodes, with a regular peri-
odicity and more episodes in a brief time.
So, we were able to make diagnosis of CVS and its possible progres-
sion to migraine without aura, in accordance with ICHD-3 criteria.
She was discharged with acute therapy for migraine and vomiting
(ibuprofen and ondansetron).
DISCUSSION: We experienced diagnosis of CVS in a patient affected
by AS. It seems clear that not all the repeated vomiting in AS is not
necessarily part of gastrointestinal manifestation of the syndrome;
even if it is only a case, we need to take into account CVS among
neurological features of AS.
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Question: To analyze the clinical characteristics of children (CH) and
adolescents (AD) with primary and secondary headaches of tertiary-
level headache outpatient clinic. Methods: Retrospective study,
based on review of medical records of CH and AD with primary or
secondary headaches between the years 2016 and 2021. Study data
were obtained between the years 2016 and 2021. Sociodemographic
data, medical history, clinical history, and daily routine of the child
were obtained. The proportion of primary and secondary headaches
in the CH and AD groups was also calculated. For continuous vari-
ables and categorical data, the chi-square test was used, considering
p<0.05. Results: A total of 386 medical records were included, of
which 206 were CH (n=112; 54.8% girls) and 178 AD (n=118; 66.8%
girls). Headaches were episodic in CH (57.3%) and chronic in AD
(49.7%), [X2(2)=10.001; p=0.007], of mild intensity (CR:64.1%); and
strong (AD:48.5%), [X2(3)=25.802; p=0.000] in pressure (CR:64.3%)
and pulsatile (AD: 52.8%), [X2(5)=14.595; p=0.012]. The chi-square
test of independence showed that there is a significant association
between CH and the presence of migraine [X2(5)=12,746; p=0.026],
type of cesarean delivery [X2(2)=7.299;p=0.026], the use of common
analgesics [X2(6)=36.690; p=0.000], discharge from the clinic after mi-
graine treatment [X2(5)=22.225;p=0.000] and between AD and wors-
ening of pain during physical activity [X2(3)=10.671;p=0.014], or
pulsatile [X2(5)=14.595;p=0.012], and worsens during menstruation
period [X2(6)=21.108;p=0.002]. Conclusion: In both groups, migraine
was more prevalent, and females were the most affected. By associ-
ating the CH and AD groups, these clinical patterns are significantly
different in several aspects.
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Introduction: Headache is identified as a common post-COVID symp-
tom experienced by COVID-19 survivors. Post-COVID headache can be
presented in a broad spectrum like headache attributed to systemic in-
fection, increasing intensively and frequency of already existing primary
headache and also late-onset new daily persistent headache.
Objectives: Accumulating evidence suggests that that headache on-
set during the presymptomatic or symptomatic phase of COVID-19
may resemble tension-type or migraine headache. Headache itself as-
sociated with a shorter symptomatic period. Our objectives were to
determine correlation between Covid 19 and headache in children
and adolescents.
Methods: We have observed 59 patients with post-COVID headache,
21 boys and 38 girls. Migraine was diagnosed in 19 patients, cluster
type headache in 4 and stress-related (tension) headaches in 31.
Also, Study included 46 patients with headache, but they had no
Sars-Cov-2. Children"s age was 6–17 years in both group. Sars-Cov-2
was identified by PCR test and Headache was assessed by daily dair-
ies and clinical examination.
Results: Children with SARS-CoV-2 illness and pre-existing Headaches
were three-and-a-half times more likely to develop worsening of
Headaches than those without pre-existing Headaches. Compared
with the control group, on a daily basis the number and intensity of
headache were almost more than a third in patients who had Covid
19 in past.
Conclusions:Cases of long coronavirus disease (COVID) headache
have already been documented in adults, but literature on similar
cases in children and adolescents is scant. Although the association
between new daily persistent headache and COVID-19 remains un-
clear, these cases highlight the importance of awareness of the
neurological sequelae of novel coronavirus infection in children and
adolescents.
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Background: Neck pain is a frequent complaint among patients with
migraine and seems to be correlated with the headache frequency.
Neck pain is more common in patients with chronic migraine com-
pared to episodic migraine. However, prevalence of neck pain in pa-
tients with migraine varies among studies.
Objective: To estimate the prevalence of neck pain in patients with
migraine and non-headache controls in observational studies.
Methods: A systematic literature search on PubMed and Embase was
conducted to identify studies reporting prevalence of neck pain in
migraine patients. This review was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses guide-
lines. Data was extracted by two independent investigators and re-
sults were pooled using random-effects meta-analysis. The protocol
was registered with PROSPERO (CRD42021264898).
Results: The search identified 2490 citations of which 30 con-
tained relevant original population based and clinic-based data.
Among these, 24 studies provided data eligible for the analysis.
The meta-analysis for clinic-based studies demonstrated that the
pooled relative frequency of neck pain was 77.0% (95% CI: 69.0–
86.4) in the migraine group and 23.2% (95% CI:18.6–28.5) in the
non-headache control group. Neck pain was more frequent in pa-
tients with chronic migraine (87.0%, 95% CI: 77.0–93.0) compared
to episodic migraine (77.0%, 95% CI: 69.0–84.0). Neck pain was
12 times more prevalent in migraine patients compared to non-
headache controls and two times more prevalent in patients with
chronic migraine compared to episodic migraine. The calculated
heterogeneity (I2 values) ranged from 61.3% to 72.0%.
Conclusion: Neck pain is a frequent complaint among patients with
migraine. The heterogeneity among the studies emphasize important
aspects to consider in future research of neck pain in migraine to im-
prove our understanding of the driving mechanisms of neck pain in
a major group of migraine patients.
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Objective: To characterize the frequency and burden of neck pain
with headache (NPWH) among individuals with and without
migraine.
Methods: CaMEO-I was a prospective web-based survey conducted
during 2021-2022 in Canada, France, Germany, Japan, United King-
dom, and United States. Respondents with ≥1 headache in the past
year were divided into two groups: those meeting ICHD-3 migraine
criteria based on a validated questionnaire and those with non-
migraine headache (NMH). In both groups, NPWH was defined as
reporting NPWH more than rarely. Within the migraine group,
monthly headache days (MHDs), migraine-related disability (MIDAS),
allodynia (ASC-12), depression and anxiety symptoms (PHQ-4), work
productivity and activity impairment (WPAI), and acute treatment
optimization (mTOQ) were evaluated in those with and without
NPWH using validated measures.
Results: NPWH was reported by a higher proportion of respon-
dents with migraine (63.4% [UK]–75.0% [Germany]) versus NMH
(31.4% [UK]–44.8% [Germany]; Figure 1A). Migraine respondents
with NPWH were more likely to have higher MHDs than those
without NPWH in all countries. Among migraine respondents,
moderate to severe MIDAS scores (MIDAS ≥11) were reported
more frequently among those with NPWH (35.6% [Japan]–55.3%
[Germany]) than those without NPWH (19.8% [Japan]–42.3%
[Germany]; Figure 1B). Depression and anxiety symptoms, and
allodynia were greater in respondents with NPWH versus those
without (Table). Impairment in daily activities and while at work,
work time missed, and overall work impairment were higher
among those with versus without NPWH. "Poor" to "very poor"
treatment optimization was reported more frequently in those
with versus without NPWH.
Conclusions: NPWH occurred more frequently among respondents
with migraine versus those with NMH. Among those with migraine,
NPWH was associated with more frequent headaches and greater
disability compared to those without NPWH. International differences
will be discussed.



Fig. 1 (abstract P243). (A) Frequency of Neck Pain More Than
Rarely Among Individuals With Migraine versus Non-migraine
Headache; (B) Frequency of Moderate to Severe Disability Among
Migraine Respondents With and Without Neck Pain With Headache

Table 1 (abstract P243). Frequency of Depression, Anxiety, Allodynia,
Impairment in Daily Activity, Work Time Missed, and “Poor or Very Poor”
Treatment Optimization Among Migraine Respondents With and
Without Neck Pain
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Introduction: Headache disorders constitute a leading cause of dis-
ability worldwide, but there is a consistent absence of awareness and
educational activities for healthcare providers across regions. Thus,
we found it timely to identify potential structural challenges and fac-
tors that may affect acquisition of knowledge of headache disorders
and their management during residency.
Methods: We conducted a nationwide cross-sectional survey of resi-
dents in neurology in Denmark including, but not limited to, ques-
tions on interest in neurological subspecialties and disorders,
adequacy of training in headache disorders, exposure to headache
disorders during training including time spent on headache disor-
ders, exposure to specialist outpatient clinics, whether their hospital
have a tertiary headache clinic, training in specific procedures
(anesthetic blockade, e.g., greater occipital nerve blockade, and ona-
botulinumtoxinA for headache), and an estimate of proportion of
cases with headache amongst patients managed in the last week.
Results: The survey was distributed to 127 residents in Denmark be-
tween March 2022 to April 2022. Of these, 59 (47%) completed all
questions of the survey. Headache disorders were the fourth most
popular subspecialties amongst respondents (n= 15 [25%]). The
mean number of hours spent in a course or a structured educational
activity in headache disorders during residency was 12.1 (±12.9)
hours. Half of respondents (n=27 [46%]) reported that they perceived
their training in headache disorders to be inadequate.
Conclusions: Even in Denmark, a country with excellent headache
services, half of residents in neurology report an inadequate training
despite a higher-than-average number of hours of structured educa-
tional activities.
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Objective: To investigate opioids use among migraine subjects for
treatment of their headache.
Methods: We performed a cross-sectional study using a web-based
questionnaire to assess opioid use in individuals with migraine. Pri-
mary outcome was to assess opioid use among migraine subjects for
treatment of attacks in a large Dutch cohort. We also quantified opi-
oid use (duration, type of opioids, prescriber) and compared between
persons with episodic (EM) versus chronic (CM). Covariates were en-
tered as categorical or continuous variables. Descriptive statistics, un-
paired T-tests, Chi-square and Mann-Whitney U tests were used.
Results: The E-questionnaire was sent to our large Dutch cohort of
n=6577 migraine subjects, of whom n=4047 responded, and n=3712
completed the questionnaire (response rate 56%). In total 13% of
participants reported to ever have used opioids for headache. In 46%
of those who used an opioid this was on one occasion, but in 27%
this was for >1 month, and in 11% for >1 year. The opioids were pre-
scribed by physicians but 2% of opioid-users indicated that they had
used without a prescription. The majority of prescribing physicians
were general practitioners (46%), followed by neurologists (35%),
other specialists (9%), and doctors at a first aid (8%). Opioids were re-
ported to be prescribed for acute treatment in 63% of cases, in 16%
as preventive treatment and in 21% as both acute and preventive
medication. Opioid use was more often in those with CM compared
with EM (22% and 12%, p<0.001). Prolonged use was more often in
those with CM versus EM (> 1 month: 34% and 24%; p<0.003).
Conclusion: Despite the fact that opioids are not effective in mi-
graine these medications are still prescribed, even up to 22% in
those who suffer from chronic migraine. Of all opioid-users 2% did
so without prescription. Education for doctors and migraine subjects,
and providing multimodal pain management strategies are needed
to reduce opioid use in persons with migraine.
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Objective: Within the multifactorial etiology of migraine, accumulat-
ing evidence suggests a role for the immune system. However, the
specific contribution of innate and adaptive immunity to migraine re-
mains unclear. Hence, we investigated the association of innate and
adaptive immunity with migraine. Additionally, we explored the role
of the balance between the two components in migraine. Methods:
We measured white-blood-cell type based immunity markers and cal-
culated their derived ratios using blood samples collected during
interictal periods and assessed the prevalence of migraine using a
structured interview with participants of the prospective population-
based Rotterdam Study. We assessed neutrophil and platelet counts
as a proxy for innate and lymphocyte count as a proxy for adaptive
immunity. The balance between the two components was assessed
by the neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte
ratio (PLR) and systemic immune-inflammation index (SII). We investi-
gated associations of blood cell counts, and their derived ratios with
migraine using logistic regression models adjusting for age, sex and
other variables. Results: Among 6593 participants (mean age 65.6 ±
11.2 years, 56.7 % female), 995 (15.1%) had migraine. We found no
association between neutrophil (Odds Ratio [OR] per standard devi-
ation increase 1.02 95% Confidence Interval [CI] 0.94-1.10), platelet
(OR 1.01 CI 0.93 – 1.09) or lymphocyte counts (OR 1.01 CI 0.93 – 1.09)
and migraine status. Similarly, no associations were observed be-
tween NLR (OR 1.01 CI 0.94 – 1.09), PLR (OR 1.00 CI 0.93 – 1.08) and
SII (OR 1.01 CI 0.94 – 1.09) and migraine status. In the analyses with
migraine subgroups, a significant association was observed between
the platelet count and migraine with aura (OR 1.17, CI 1.01 – 1.35).
Conclusion: Our results do not support the involvement of innate
and adaptive immunity in migraine. Platelet count and migraine with
aura relationship needs further investigation.
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Objective: The objective of this study was to use the HIT-6 question-
naire to measure the level of disability caused by various forms of
headache disorders in Estonian adults, as well as to describe the rela-
tionship between HIT-6 score and characteristics including age, sex,
BMI, education, urban vs rural habitat, smoking, and physical activity.
Methods: From January 2016 to May 2017, a population-based ran-
dom sample study was undertaken in Estonia. The HIT-6 question-
naire was used to assess headache-related burden.
Results: The HIT-6 scores of 475 subjects were evaluated. Subjects
with chronic headaches had higher HIT-6 scores than episodic head-
aches (60.7±9.7 and 52.6±8.9, respectively), and subjects with mi-
grainous headaches had higher HIT-6 scores than non-migrainous
headaches (56.3±8.4 and 50.1±8.8, respectively). Both differences
were statistically significant. Age, sex, BMI, education, urban vs rural
habitat, smoking, and physical activity had no significant effect of
HIT-6 scores.
Conclusion: The HIT-score is influenced by the diagnosed headache -
episodic vs chronic and migrainous vs non-migrainous - and less so
by socio-demographic factors.
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Stress is the most significant trigger for many types of headaches. In
the las two years people faced two major stressful event: Covid-19
pandemic and the armed conflict between Russia and Ukraine. The
purpose of the study was to evaluate the influence of the pandemic
and the war on the condition of patients who visit a specialized
headache clinic.
Methods. We performed retrospective analysis of medical records of
all headache patients ≥16 yo who visited the University Headache
Clinic from April 01 to June 30 in 2019, 2021 and 2022 was carried
out. The diagnosis of the headache and comorbid mental disorders,
was made according to the criteria of ICHD-3 (2018) and ICD-10.
Results. The analysis included 849 people: 153 patients in 2019, 264
in 2021 and 432 in 2022. The migraine and tension type headache
(TTH) characteristics did not change in 2021 and 2022 years com-
pared with 2019 year. In 2021, the proportion of patients with gener-
alized anxiety disorder has increased from 28,8% (24 patients) to
44,9% (119 patients), p=0,001. Proportion of patients with anxiety re-
mains high in 2022 (43,6%, 179 patients). Proportion of patients with
depression didn"t differ significantly between 2019 (32%, 49 patients)
and 2021 (28,7%, 76 patients) , p=0,5. In 2022, the proportion of pa-
tients with depression significantly increased from 28,7% (76 pa-
tients) to 43,9% (188 patients), p=0,0001, The main symptoms of
depression were anhedonia, lack of internal energy, and feeling of
guilt. The proportion of patients with a first depressive episode has
increased significantly from 2,7% (7 patients) to 21,3% (31 patients),
p=0,0001.
Conclusions. Significant stressful events had an impact on comorbid
psychiatric disorders in primary headache disorders. Covid-19 pan-
demic led to increase of comorbid anxiety and the war resulted in
significantly increased comorbid depression among Russian head-
ache patients
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Question: Although aura symptoms usually have been described in
association with migraine, their occurrence has been observed with
other types of headaches. Studies analyzing the aura in migraine
show that visual aura (VA) represents 98% of the symptoms. Never-
theless, no study has reported VA in non-migrainous headache in a
population-based setting.
Methods: The present study used the baseline data of the Circannual
Change in Headache and Sleep study, which was a nation-wide and
population-based survey. We defined migraine and probable mi-
graine as migrainous headache by combining them. Therefore, non-
migrainous headache was defined as a headache case other than mi-
grainous headache. VA was assessed using the self-administered vis-
ual aura rating scale which is a validated instrument for assessing VA.
Results: Of 3,030 participants, 1,431 (47.2%) and 507 (16.7%) were
classified as having non-migrainous and migrainous headaches dur-
ing the previous year, respectively. VA was reported in 406 (20.9%)
participants with headache. The prevalence of VA was significantly
lower in non-migrainous headache than that in migrainous headache
(26.0% [132/507] vs. 14.5% [207/1431], p<0.001). The prevalence of
VA did not significantly differ between women and men (14.6%
[110/751] vs. 14.3% [97/680], p=0.837). Headache days/month
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(median and 25-75% percentiles, 2.0 [0.4-5.0] vs 2.0 [1.0-3.0], p<
0.001) and disability (migraine disability assessment, 6.0 [3.0-16.0] vs.
2.0 [0.0-7.0], p<0.001) were significantly higher in non-migrainous
headache with VA than those without VA.
Conclusions: VA was prevalent among participants with non-
migrainous headache. Some clinical characteristics of non-migrainous
headache with VA were more severe than those in non-migrainous
headache without VA
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Background: A major barrier to adequate headache care is the rela-
tive lack of formal education and training of healthcare professionals.
Concerted efforts should be made to pinpoint major gaps in know-
ledge in healthcare professionals to facilitate better educational pol-
icies in headache training. The aim of this study was to identify
deficiencies and barriers in headache training among residents in
neurology in Denmark.
Methods: We conducted a national cross-sectional survey of resi-
dents in neurology in Denmark from April 2019 to September 2019.
The survey included questions on participant demographics, know-
ledge of and barriers in headache disorders, guidelines and diagnos-
tic tools usage, contact with primary and tertiary care, medication
overuse, and non-pharmacological interventions. Furthermore, re-
spondents were asked to provide a ranked list from most to least in-
teresting for six sub-specializations/disorders, i.e., cerebrovascular
disease, dementia, epilepsy, headache, multiple sclerosis, Parkinson's
disease.
Results: Sixty (40%) out of estimated a population of ~150 resi-
dent across Denmark accepted the invitation. Of these, 54/60
(90%) completed the survey. Although two-thirds, 35/54 (65%), of
the respondents had prior formalized training in headache disor-
ders, we identified gaps in all explored domains including diag-
nosis, management, and referral patterns. Particularly, there was
an inconsistent use of guidelines and diagnostic criteria from the
Danish Headache Society (2.74 (± 1.14)), the Danish Neurological
Society (3.15 (± 0.86)), and the International Classification of
Headache Disorders (2.33 (± 1.08)); 1: never/have not heard of, 4:
always. Headache was ranked second to last out of six sub-
specializations in interest.
Conclusions: Overall knowledge on headache disorders amongst
neurology residents in Denmark do not meet the expectations set
out by national and international recommendations.
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Background: SARSCoV2 the virus responsible for the COVID19
pandemic had not only respiratory symptoms,but also neuro-
logical symptoms, and headache is a frequent complaint. Patho-
physiology of headache in the context of COVID 19 has some
mechanisms that can be involved in persistence of headache
after acute stage of the disease. These mechanisms include sys-
temic inflammation that can stimulate cytokine storm,can activate
trigeminovascular system at the meninges,and in some patients
this inflammatory response may be sustained after infection and
can play role at post Covid headache. Methods:We have seen
510 patients that have been presented at emergency department
and neurology consult at SRDwith headache after covid 19(2-
10months after infections).15%of patients had severe covid infec-
tions with respiratory insuficience and have been recovered in
hospital (76 patients)and85%(434 patients) have been treated
ambulatory.the most of patients had bilateral frontal headache
(52%)and holocranic headache (22%), and hemicranic migraine
type (26%). Most of patients had oppressive pain,72% (367 pa-
tients) had moderate headache and 28%(143patients) had severe
continous headache. Middle age of patients was52years old
and65%were female (331) and 35%male (179) and mean time of
headache was 3.6month from all patients 30%(153 patients) have
been known with primary headache, and76%had migraine (116
patients,78 female,38 male),22%tensive type headache (34 pa-
tients, 20 female and 14 male) and2% had cluster headache (3pa-
tients were mens) .From all 510 of patients 45%(230) had also
other post covid symptoms like dizziness,memory problems,
insomnia,brain fog,depression and anxiouse state etc. Conclu-
sions:The mechanisms of persistent headache for months after
covid 19 infections means to be stimulate by inflammatory mech-
anisms with stimulation of the trigeminovascular system,andCGRP
(calcitoni gene-related peptide) released by pulmonary endings
nerve during viral infections may stimulate migraine.
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Objective: Headache disorders constitute 20-30% of inpatient refer-
rals to neurology services in UK. The aim of this study was to identify
the headache phenotypes referred for inpatient neurology opinion.
Methodology: All inpatient referrals to the neurology on call service
at the Royal Preston Hospital in the year 2019 were reviewed. Cases
were identified from the clinical database and categorised into pri-
mary and secondary types, according to the International Headache
Society classification.
Results: A total of 1114 inpatient referrals were made to neurology
services in 2019, of which 255 cases were for a headache disorder
(22.9%). Primary headache syndromes made up 158 cases (61.9%),
with the remaining cases diagnosed as secondary headache (38.1%).
Most primary headaches were diagnosed as migraines (82.3%)
followed by tension-type headache (7.6%); 70 cases (44.3%) had a
pre-existing diagnosis of primary headache disorder. The major cause
of secondary headache was TIA/stroke and idiopathic intracranial
hypertension (16.5% each) followed by subarachnoid haemorrhage
(11.3%) and infection (7.2%). Both primary and secondary headaches
were higher in females (70.0% & 57.7%) compared to males (30.0% &
42.3%).
Majority of patients (74.2%) had been investigated with neuroimag-
ing prior to the referral. Majority received both CT & MRI scans



The Journal of Headache and Pain          (2022) 23:163 Page 118 of 143
(39.8%), followed by CT only (33.3%) and MRI only (15.7%); 11.2% of
patients received no scan.
Conclusion: These findings indicate that a significant proportion of
patients with headache referred for inpatient neurology opinion have
a primary headache disorder.
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H. Vekilyan1,2, H. Manvelyan2
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Objectives
According to data of WHO primary headaches have substantial bur-
den on patients and their family life and also, they consist serious
social-economic problem for all world. This is why many studies ad-
dressed toward investigation of different types of primary
headaches.
Aim
Aim of our study was investigation of prevalence of different types
of primary headaches (tension type, migraine, trigeminal-autonomic
cephalalgias) between patient who addressed to neurologist because
of headache.
Material and Methods
We included 150 patients (113 women/ 37 men) with different pri-
mary headaches (migraine, tension type and trigeminal-autonomic
cephalgia"s) who addressed at Neurology department of 2-nd Med-
ical Union. Age of participants was 18-60 years All patients was esti-
mated by neurologist specialized in headache field and diagnosis
was done according to ICHD 3 diagnostic criteria.
Results
Data analysis revealed that 90 (60%) has migraine, 47 (31%) tension
type, 7 (5%) cluster headache, 4 (3%) paroxysmal hemicrania, 1 (1%)
hemicrania continua and 1 (1%) SUNCT –syndrom. Main part of pa-
tient (91 patient) was adressed to doctors previously (68 from which
adressed to neurologists) and unfortunatly main part of them was
misdiagnosed.
Conclusion
All together our data a little bit different from such data of inter-
national studies, but we suppose that mean cause of this , that we
used choosen population and not a random sample. By analyzing
our data, we conclude that in our region there is serious underesti-
mation of all types of primary headaches as among different special-
ists and also among people. Main part of patients didn"t receive
correct diagnosis and further corresponding treatment for many
years. We need to increase attention toward headaches and spread
knowledges among people and specialists and realize more detailed
investigations for estimation of real prevalence of different type of
primary headaches in Armenia.
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Objective: to investigate associations between lifestyle, physical ac-
tivity and headache in medical students.
Methods: We conducted a survey of 192 students of Bukovinian
State Medical University aged 19 to 26 years by using specially de-
signed questionnaires on intake of meals, coffee, nonalcoholic and
alcoholic drinks, smoking, and physical activity. By making a
diagnosis were used the classification and diagnostic criterions cre-
ated by International Headache Society, 2018. The intensity of head-
ache was investigated by visual-analog scale. Results are expressed
in numbers and percentage.
Results: The availability of headache was founded by 157 (81.8%)
students. Tension headache was evidenced most commonly (by
58.6% students), migraines – by 9.6% and other types of headaches
(vascular, liquor-dynamic, neuropathological etc.) – by 31.8% stu-
dents. The intensity of headache-syndrome was 50-60% (5-6 points)
in accordance with visual-analogical scale. Most of students (89.2%)
noticed negative influence of headache over their professional and
daily activity. Level of physical activity assessment showed that only
6.3% of students did daily exercise, 26.0% did regular exercise twice-
three times a week, 35.4% did not have any form of exercise; and
the rest did mild to moderate form of exercise infrequently. The most
common exercise was aerobic workouts: walking followed by run-
ning (38.7%), fitness (25.8%%), dances (19.3%) and swimming (6.5%).
Low physical activity was associated with higher prevalence of ten-
sion headache.
Conclusion: By means of the research we found high prevalence of
headaches among medical students. Students with any type of head-
ache might benefit from regular physical activity and low consump-
tion of alcoholic drinks, while for migraine patients a low
consumption of coffee should additionally be recommended. This
problem needs further inquiry and active correction for improvement
in quality of life, professional and personal succeeding of medical
students.
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Question
In Denmark, chiropractors treat patients with headaches but there is
limited knowledge of how often patients seek care for headaches
and what types of headaches are treated. The aims of this study
were therefore i) to estimate the prevalence of consultations with
headaches in chiropractic practice in Denmark, and ii) to investigate
the headache types and diagnoses used.
Methods
Data were collected by Danish chiropractors who were invited by e-
mail, social media, and a booklet. Participating chiropractors regis-
tered diagnosis on consecutive headache patients for 20 workdays
during May and June 2022. For all headache patients, a novel log-
book system was used to register the headache diagnoses as prede-
fined by the International Headache Society together with age, and
reason for consultation.
Results
In total, 67 chiropractors agreed to participate. The participants had
an average of 18 headache and non-headache consultations per day
and of these, 16% (SD 10) were patients with headaches. The mean
age of the patients with headaches was 41.4 years (SD 14.4, range
5.5-90.3 years). Of the headache patients, 14% were classified as mi-
graine, 62% as tension-type headaches, and 42% as cervicogenic
headaches. Among patients with headaches, it was the primary rea-
son for 42% of the consultations and the secondary reason for 54%
(it was not reported for 4%).
Conclusions
On average, 16% of the consultations in Danish chiropractic practice
concern patients with headaches, and for almost half of the head-
ache patients, it was the primary reason for care seeking. There is
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limited knowledge of the types of treatments provided and the clin-
ical course of headache patients in primary care. Therefore, it is para-
mount to explore the management and treatment provided in
chiropractic practice and to investigate the clinical course and treat-
ment pathways to the benefit of the patients.
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Question
Migraine is one of the most common disorders that cause disability
and affects 12-15% of the general population. Migraine alone is re-
sponsible for almost 3 % of disabilities attributable to a specific dis-
ease worldwide. We aim that determine how much the global
burden of migraine is reflected in headache clinics in Turkey, the
Middle East, Asia, and Africa and to define the differences between
regions in this study.
Methods
In this cross-sectional multicenter international study, sixty-eight
headache specialists from 12 countries evaluated headache patients
who applied to neurology clinics. Researchers recruited patients on
different weekdays selected by the research randomizer program for
five consecutive weeks in April and May. Researchers used the Head-
MENAA study questionnaire and ICHD-3 criteria when they evaluated
patients.
Results
A total of 3454 headache patients were admitted out of 12043 who
applied to neurology clinics on chosen days. While 15.6% of the pa-
tients who applied to the outpatient clinic had migraine, 53.2% of
the headache patients had migraine. 82.5% of migraineurs were fe-
male; the mean age was 39.8±12.57 years. Migraine with aura was
observed in 10.9%, chronic migraine in 26.3%, complications of mi-
graine in 0.6%, probable migraine in 4.8%, and episodic syndromes
that may be associated with migraine in 2% of migraineurs. The
mean total pain duration of the patients was 6.27±8.76 years and the
pain duration in the last month was 12.02±9.97 days. The differences
by region are also summarized in Table 1.
Conclusion
According to our study, migraine is the most common primary head-
ache type among the patients who applied to neurology clinics. This
burden of disease; is an entity that needs to be resolved and be
faced by neurologists and the health system. The directive of our
study is substantial in terms of giving a status report to plan the is-
sues that should be done at every step, from education to medical
applications in the control process of the disease.
Keywords: Head-MENAA study, migraine, global burden, neurology
clinics, education
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Question. Is a monoclonal antibody (MAB) against circulating CGRP
(calcitonin gene related peptide) effective in chronic migraine (CM)
patients who did not respond at all or sufficiently to a MAB against
CGRP receptor?
Methods. This is a prospective audit conducted at the Headache
Centre at Guy"s and St Thomas" Hospital.
We collected demographic and clinical data on patients who were
exposed and eventually discontinued erenumab and were subse-
quently switched to fremanezumab. The main outcomes of this ana-
lysis include percentage of responders to Fremanezumab (reduction
of monthly migraine days of at least 30% compared to baseline) as
per NICE UK guidance at month 3 and 6.
Results. Their demographic and clinical details of the 33 patients in-
cluded are reported in Table 1. Patients received a median of 15 (IQR
= 7-21) erenumab injections. After discontinuing erenumab, patients
received the first dose of fremanezumab after a median of 14 (IQR 6-
54) weeks. After 3 months of treatment with fremanezumab, 25 pa-
tients (75.8%) were not responders, while 8 patients (24.2%) were re-
sponders. Their response was sustained at month 6. Of the non-
responders at month 3, 16 patients discontinued the treatment, nine
patients continued until month 6 and two of them became re-
sponders at month 6. Non-responders to erenumab and fremanezu-
mab tried further treatments (Figure 1).
Conclusions. Our preliminary analysis showed that 24.2% of CM pa-
tients who fail to respond to erenumab, can respond to fremanezu-
mab. Furthermore, a small proportion of patients who did not
respond to Fremanezumab at month 3 but continued to month 6,
became responders (22%), increasing the overall percentage of re-
sponders to 30.3% after 6 months of treatment. Our initial data sug-
gests that switching from a MAB against CGRP receptor to a MAB
against circulating CGRP may have a beneficial effect in a subgroup
of otherwise refractory patients.
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Fremanezumab has demonstrated to be effective and safe for mi-
graine prevention in randomized, placebo-controlled trials. Real-life
studies are needed to evaluate effects in patients in routine practice.
Methods. This retrospective, observational study included 1-month
baseline and 6- and 12-month follow-up. Patients with migraine (M)
(ICHD-3. 2018) visited University Headache Clinic from 01.09.2020 till
01.09.2022 and were given subcutaneous fremanezumab were in-
cluded. All included patients were keeping E-headache diary "Migre-
bot" 1 month prior the first injection and then all the treatment
period. Primary study endpoint was the change in monthly migraine
days (MMD) from baseline to 12 weeks of the treatment.
Results. We included 113 patients (38,5±11,0 y.o. 91,2% - women).
36,3% had episodic M, 63,7% - chronic. 52% had medication overuse
headache. 32,7% previously failed ≥2 classes of preventive treatment.
31.1% were naïve (fremanezumab was the first prevention). Only 1
patient preferred 675mg once per 3 months". 47,3% had depression,
45,5% had somatic disorders including allergy and arterial hyperten-
sion. The change MDD was -3,7 days to 12 weeks (р<0,001), and -9.0
to 12 month. ≥50% response rate was 82,3%. 76,6% of the re-
sponders had ≥50% MDD reduction at the first treatment month.
Predictors of efficacy were episodic M, response to previous therapy,
and good response to triptans. 20% of the responders had significant
MDD increasing during the treatment, usually on the 4th or 6th
month. They were advised to continue fremanezumab or other pre-
ventives were added. After continuing with fremanezumab, MDD be-
came less frequent again after 3 months. 11,5% had adverse events:
local allergic reactions and triptans efficacy reduction.
Conclusions. Our study reproduces data from studies in other coun-
tries. However, in Russia, when prescribing fremanezumab, ≥2 treat-
ment fails are not required. Therefore, the ≥50% response rate is
slightly better than in other countries.
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Question: To assess the long-term effects of discontinuation and
retreatment of anti-CGRP mAbs in resistant chronic migraine (CM)
patients.
Methods: A monocentric prospective cohort study, enrolling 53 se-
vere (resistant to ≥3 preventive treatments) CM patients (96.2% with
medication-overuse [MO]), treated with erenumab, galcanezumab or
fremanezumab for 12-months, who discontinued and re-started
treatment (fig. 1). The primary outcome was the percentage of pa-
tients that maintained a sustained clinical response after six months
of discontinuation. The clinical effectiveness was evaluated using
monthly migraine days (MMDs), response rates and acute medica-
tions use. Secondary outcomes were the effect of re-treatment up to
three months, using the same parameters reported for the primary
outcome.
Results: After 6 months of discontinuation only 8 patients (15.1%)
achieved a sustained response without treatment. At month-3 after
discontinuation, most patients (38, 71.7%) had already restarted
treatment, mainly after the mandatory period of discontinuation (1
to 3 months [34, 64.2%]) (fig. 2). Patients with a sustained response
compared to patients who restarted therapy showed less MO at
baseline (75% vs 100% p=0.02) and reduced MMDs (10.6±7.8 vs 3.8±
2.4, p=0.010), days with analgesic use (9.8±7.7 vs 3.6 ±2.6, p=0.014)
and lower MIDAS score (24.2±24.6 vs 7.8±16.3, p=0.001) at month-12
of treatment, respectively. Patients re-treated for 3-months (n=39,
73.5%), reported an amelioration in all outcome measures regaining
a response similar to that observed at the end of treatment. How-
ever, 6 patients (15.3%) did not show any amelioration during
retreatment, and one patient withdrawn treatment.
Conclusions: Discontinuing treatment after 12 months did not pro-
vide long term benefits and appeared unnecessary in most patients.
Two small subgroups of patients reported sustained benefit during
discontinuation or, contrariwise, a worsening in MMDs during the
second treatment cycle.
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Objective: Peripheral sensitization consisting of reduction of Pressure
Pain Threshold (PPT) is related to migraine. Aim of this study was to
investigate the neurophysiological effect of anti-CGRP monoclonal
antibodies (mAbs) on PPT as modulation of peripheral sensitization
in migraineurs.
Methods: An observational cohort study in migraineurs without aura
treated with anti-CGRP mAbs was performed. Type and doses of
anti-CGRP mAbs were chosen by a headache expert. All patients
underwent a PPT analysis, conducted according to the Andersen"s
standardized guidelines of the PPT assessment over craniofacial mus-
cles. We tested five muscles of the trigemino-cervical-complex and
one far from this area. PPT values of all muscles of each area were
measured at baseline (t0) and after 3 (t1) and 4 (t2) months after the
first injection of the anti-CGRP mAb. Data were compared with PPT
in healthy controls. Data were analysed with GraphPad InStat 3.06.
Results: Eleven migraineurs and 11 healthy controls (mean age 43±
15; F=63.6%) were enrolled. Patients were diagnosed as high-
frequency episodic migraine (45.5%) or chronic migraine (54.5%),
and they were treated with erenumab 140 mg (63.6%), fremanezu-
mab (27.3%) or galcanezumab (9.1%). All migraine outcomes im-
proved at t1 and t2 (migraine days/month: 18.2±6.9 t0 vs 8±4.7 t1 vs
6.1±3.8 t2; severe hours/month: 28.1±40.7 t0 vs 1.6±2.9 t1 vs 3.7±5.6
t2; MIDAS: 100±25 t0 vs 21±15.4 t1). At t0, migraineurs showed a sig-
nificant lower PPT respect to controls in all muscles, except in the left
temporalisandprocerus. PPT increased in all migraineurs" muscles at
t1 and t2 without significant differences between migraineurs and
healthy controls.
Conclusion: High-frequency episodic migraine and chronic migraine
have lower PPT in cephalic and extra-cephalic muscles compared to
healthy controls. Treatment with anti-CGRP mAbs normalizes migrai-
neurs" PPT, that is related to the improvement of headache.
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Objectives: Most clinical trials evaluating anti-CGRP antibodies have
demonstrated their effectiveness and safety in chronic and high-
frequency episodic migraine in patients under 65 years of age. The
main objective of this study is to describe the clinical characteristics,
effectiveness and safety of antiCGRP in patients older than 65 years.
Material and methods: Retrospective observational study nested in a
prospectively collected multicenter cohort of patients older than 65
years with chronic migraine or high-frequency episodic migraine
(CIC-3) treated with anti-CGRP (erenumab, galcanezumab or fremane-
zumab). Demographic and clinical variables are collected, response
as a reduction in the number of days of headache (DCM) and/or mi-
graine (DMM) monthly at 3, 6 and 12 months, and the presence of
adverse effects.
Results: 43 patients, mean age 70(SD:3.6) years, 39/43(90.7%)
women, 29/43(67%) chronic migraine, migraine evolution time of
45(SD:15.2) years. , years of chronicity 14(10.4), 9.5(SD:3.8) preventive
treatments, 17/43(39.5%) psychiatric comorbidity and 24/43(55.8%)
excessive use of medication. A reduction of 5 DCM at 3 months, 7
DCM at 6 months and 6 DCM at 12 months (p<0.05), and 11 DMM at
3 months, 13 DMM at 6 months and 11 DMM at 3 months was ob-
served. 12 months (p<0.05); we found that 11/43 (25.6%) of the pa-
tients had some adverse effect.
Conclusions: According to our series, the use of antiCGRP drugs
seems effective and safe in patients older than 65 years. Future stud-
ies with a larger number of patients and a longer follow-up period
are necessary to corroborate these findings.
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Question: Is it worth switching monoclonal antibodies for migraine
prevention when there are side effects or efficacy failure?
Methods: Prospective study of patients that changed monoclonal
antibody for migraine prevention due to lack of efficacy or side ef-
fects, in a one-year period, from a single headache centre. Data re-
garding demographic and clinical features, comorbid diseases, and
monoclonal therapy (first and second monoclonal used, length of
therapy, reason for change, profile of side effects and clinical re-
sponse) were prospectively collected. Response to therapy was evalu-
ated through headache diaries, patient interview and clinical
validated scales.
Results: From a total of 82 patients treated at our centre, 16 changed
monoclonal therapy (15 women, one male, median age of 45 years,
median duration of migraine 23.3 years), 12 of them due to ineffect-
iveness (initial or latter loss of efficacy after initial response) in 4 of
these also because of adverse events) and in 4 exclusively to adverse
events. All except two patients changed from erenumab to anti-
ligand antibodies (fremanezumab or galcanezumab). First monoclo-
nal therapy lasted from 4 to 24 months (median 12 months) and the
second one 1 to 8 months (median 4,6). All the patients that suffered
adverse events (high blood pressure, constipation, and local reac-
tions) with the first treatment didn´t experience them with the sec-
ond one. In the case of lack of efficiency of the first monoclonal 66%
responded to the second one; the remaining 33% were mostly cases
of chronic migraine with analgesic overuse.
Conclusions: In the case of adverse events switching monoclonal
seems to be worthwhile as happened in our patients (no longer hav-
ing unwanted secondary effects), pointing to a real different mean-
ingful effect in the individual patient. On what concerns efficacy it
may be advantageous as 66% improved but the short time of follow-
up doesn´t allow to exclude latter loss of effect in the long run.
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Introduction: The results of clinical trials may differ from daily clinical
practice because they include patients without comorbidities.
Methods: Prospective observational cohort study to analyze whether
the presence of comorbidities influences the response to preventive
treatment with fremane-zumab.
Results: We included 200 patients on treatment with fremanezumab
for at least 3 months, 165 with chronic migraine (CM), 35 with high
frequency episodic migraine (HFEM). Seventy-three point three per-
cent of patients with CM and 45.7% with HFM had comorbidities, the
most frequent being depression (21.2%) and insomnia (11.6%). Re-
sponse rate at 3 months (reduction >50% DMM): MEAF 65.7%, MC
62.8%, and at 6 months: MEAF 64%, MC 73.8%, with no statistically
significant differences between the two groups. Not having comor-
bidity is a protective factor for being a responder patient (p = 0.003),
highlighting generalized anxiety (67.2% vs 36.0%, p = 0.003) and
fibromyalgia (65.7% vs 42.9%, p = 0.044) as risk factors.
Conclusion:
The presence of comorbidities, especially anxiety and fibromyalgia,
may predict lack of response to fremanezumab in patients with high-
frequency episodic migraine and chronic migraine.
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Question: The objective of this study was to assess predictors of gal-
canezumab response in Korean patients with migraine.
Methods: We prospectively recruited and followed up patients from
June 2020 to October 2021 who received monthly galcanezumab
treatment in Samsung Medical Center. We defined the treatment re-
sponse with ≥ 50% reduction in monthly migraine days. Demograph-
ics, migraine characteristics, comorbid medication overuse, disease
duration, triptan response, previous response to botulinum toxin
treatment, monthly headache days, headache impact, depression
(Patient Health Questionnaire-9 score ≥ 8), anxiety (Generalized Anx-
iety Disorder-7 score ≥ 5), number of previously failed preventive
medication classes, and the presence of pain-free day were tested by
using the univariable logistic regression analysis. Variables with uni-
variable p <0.2 were include in the multivariable analysis.
Results: Among 104 patients (81.7% female; mean age 42.0 ± 13.02;
76.9% chronic migraine; and 45.5% medication overuse headache)
recruited, 58 (55.7%) were responders. From the univariable logistic
regression analysis, chronic migraine, medication overuse headache,
nausea or vomiting, triptan response, monthly headache days, de-
pression, the number of previously failed preventive medication clas-
ses, and the presence of pain-free day were included in the
multivariable logistic regression analysis. The multivariable analysis
showed chronic migraine (OR 0.05 [95% CI 0.00–0.82], p=0.036) and
the number of previously failed preventive medication classes (OR
0.55 [95% CI 0.33–0.92], p=0.024] were independently associated
with treatment response.
Conclusion: Chronic migraine and multiple failures from preventive
medication are associated with poor galcanezumab response. Further
studies are needed to investigate if earlier treatment before disease
chronification may lead to a greater therapeutic gain from anti-
CGRP(-receptor) monoclonal antibody treatments.
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Background: Migraine is recognized as a disorder of calcitonin gene-
related peptide (CGRP) pathway. CGRP test can discriminate migraine
from non-migraine using CGRP-induced headache (CGRP-IH) and
cerebral hemodynamic changes. We test hypothesis that
hemodynamic changes related to cerebral vascular responses could
discriminate between migraineurs prone to CGRP effects.
Methods: We included two groups of participants. Group A consisted
of twenty healthy participants (nine females aged 37.0 ± 2.8 years,
11 males aged 41.8 ± 7.6 years). Group B consisted of twenty partici-
pants with migraine (15 females aged 41.9 ± 9.9 years, 5 males aged
38.2 ± 9.2 years). Responses in middle cerebral artery (R MCA) and
posterior cerebral artery (R PCA) were determined by measuring
mean arterial velocity (vm) and calculating difference between vm
during CGRP stimulation and basal vm. The Et-CO2 was measured by
an infrared capnograph. CGRP-IH, MO and MA were detected accord-
ing to the International Classification of Headache Disorders third
edition. We calculated the responses (R) of vm MCA, vm PCA, Et-CO2,
HR, and MAP as differences between measuring points.
Results: We found significant differences in the frequency of CGRP-IH
between migraineurs and non-migraineurs (p=0.001). We found lin-
ear positive relationship between responses R2 MCA and R2 Et-CO2
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(r=0.477, p=0.002) and significant difference between product of R2
MCA Et-CO2 of migraineurs (30.3±8.7 cms-1 mmHg) and controls
(4.9±2.8 cms-1 mmHg) (p=0.008). The AUC for product R2 MCA Et-
CO2 is 0.750 (95% CI 0.598-0.902 p=0.007).
Conclusions: CGRP- test might discriminate between migraine suscep-
tible to CGRP from non-susceptible CGRP migraineurs and non-
migraineurs. It could be used to predict response to anti-CGRP
monoclonal antibodies.
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Objective: Fremanezumab, a humanised monoclonal antibody, that se-
lectively targets calcitonin gene-related peptide (CGRP), is approved in
Europe for migraine prevention in adults with ≥4 monthly migraine
days (MMD). PEARL study aims to provide real-world data on effective-
ness, acute medication use, and disability in patients (pts) initiating fre-
manezumab treatment. Here we present the second interim analysis.
Methods: PEARL is a 24-month, pan-European, prospective, observa-
tional study. Eligible pts are adults (≥18 years) diagnosed with epi-
sodic or chronic migraine (EM, CM) and starting fremanezumab
treatment. The primary endpoint is the proportion of pts with ≥50%
reduction from baseline (BL) in average MMD (≥50% response) dur-
ing the 6 months post fremanezumab initiation. Secondary end-
points were assessed at multiple timepoints from Months 1 to 24
and include mean change from BL in: MMD; average monthly days
of acute migraine medication use; disability scores (Migraine Disabil-
ity Assessment [MIDAS] and 6-item Headache Impact Test [HIT-6]).
Results: 574 pts (EM, 26%; CM, 74%) were evaluated in this interim
analysis; 65% had used prior anticonvulsants, 61% beta-blockers, and
51% tricyclic antidepressants for preventive treatment. For patients
with data for the primary endpoint (n = 313), 56% (EM, 69%; CM,
52%) achieved ≥50% MMD response during the 6 months after fre-
manezumab initiation. For secondary endpoints, the mean±SD
change from BL at Month 6 was –8.0±7.1 for MMD, –6.7±6.2 for aver-
age monthly days of acute migraine medication use, –52.7±58.5 for
MIDAS score, –9.5±8.8 for HIT-6 score. One pt experienced a drug-
related serious adverse event of dysphonia.
Conclusion: The real-world effectiveness of fremanezumab is sup-
ported by this interim analysis, with more than half of pts reporting
a ≥50% reduction in MMD during the 6 months after fremanezumab
initiation, improvement in other secondary outcome measures, and
favorable safety profile.
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INTRODUCTION: aim of the present study was to compare anti-CGRP
versus anti-CGRP-receptor monoclonal antibodies on migraine pre-
vention in patients with high frequency episodic and chronic
migraine.
MATERIALS AND METHODS: this observational study was conducted at
the Headache Centre – ASST Spedali Civili Brescia. All patients in
monthly treatment with an anti-CGRP (either molecule or receptor)
monoclonal antibody (mAb) with an available 6 months follow-up
were included. Clinical and demographical characteristics were gath-
ered at baseline (T0) for all patients. Data regarding efficacy outcome
were collected following one (T1), three (T3) and six (T6) months of
treatment.
RESULTS: one hundred and thirty-three consecutive patients were
enrolled, of whom 49 patients in treatment with an anti-CGRP
(galcanezumab 120 mg) and 84 with the anti-CGRP-receptor (ere-
numab 140 mg). Both treatments showed a significant clinical im-
provement at T3 and T6. At T3, a significantly higher percentage
of super responders (47.6% vs 23.1%) and a significantly lower
percentage of non responders (14.3% vs 29.8%) was found in pa-
tients in treatment with galcanezumab compared to erenumab
(p=0.02). Similarly, at T6, a significantly higher percentage of
super responders (44.1% vs 26.6%) and a significantly lower per-
centage of partial responders (5.9% vs 25.4%) was found in pa-
tients on galcanezumab compared to erenumab (p=0.05).
CONCLUSIONS: the present study on a real-world sample confirms
the beneficial effect of both monoclonal antibodies. The comparison
of these treatments displayed no difference in term of adverse
events while arguing for a more favorable clinical outcome for anti-
CGRP antibodies.
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Introduction- Medication overuse headache (MOH) is a disabling
and usual comorbidity in migraine patients. We aim to evaluate
the effect of Galcanezumab (anti-CGRP monoclonal antibody) in
migraine patients with concomitant MOH without prior drug
withdrawal.
Methods- Prospective observational study of migraine and MOH pa-
tients treated with Galcanezumab in the Headache Unit of a tertiary
hospital. Patients received education about MOH, but no detoxifica-
tion was performed prior to starting therapy. The evaluated out-
comes were: monthly headache days (MHD), reduction of
symptomatic medication and disability associated with migraine
(HIT6 and MIDAS) after 3, 6 and 12 months.
Results- 74 patients were treated with Galcanezumab for at least 6
months. The drug was discontinued in 5/74 (6.8%) due to lack of ef-
fect. 53/74 (71.6%) completed 12 months of treatment. The re-
sponder rate was 64.7%. Baseline median (p25-75) MHD was 20.9
(14.0-30.0), reduced to 7.0 (4.0-15.0) at 3 months, 6.0 (3.0-12.5) at 6
months, and 10.0 (3.5-15.0) in 12 months. Monthly NSAID consump-
tion decreased from 15.5 (1.5-30.5) to 4.0 (0.0-10.0) at 3 months, to
3.0 (0.0-7.0) at 6 months, and to 4.0 (0.0-14.0) at 12 months. Monthly
triptan use decreased from 14.0 (8.0-20.0) to 4.0 (0.0-8.0) at 3 months,
to 4.5 (2.0-9.8) at 6 months, and to 5.0 (1.5-10.0) at 12 months. Like-
wise, a reduction in MIDAS and HIT6 was recorded. All these differ-
ences were statistically significant (p<0.001).
Conclusion- Galcanezumab is a valid therapeutic option in mi-
graine patients with comorbid MOH, being able to decrease
headache burden, drug intake and disability without prior drug
withdrawal.
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Objective: Although migraine-specific monoclonal antibody galcane-
zumab is a very effective and well tolerated preventive treatment of
migraine, there is limited ability to predict a clinical meaningful re-
sponse to galcanezumab. To identify clinical predictors of good re-
sponse to galcanezumab in patients with CM. Methods: This is a
prospective study conducted in patients with CM treated with
monthly galcanezumab injections. Treatment response was deter-
mined after 12 weeks of follow-up. The variables included were age,
sex, duration of CM, characteristics of headache, accompanying
symptoms of migraine, monthly headache days (MHD), response to
triptans, medication overuse, depression and anxiety. Results: In 238
patients with CM, 64.3% showed more than 50% reduction in MHD.
The mean age was 43.2 years. 83.2% were female. The MHD was 25
days. Medication overuse was presented in 58.0%. Compared to the
non-responder group, the responder group was younger (41.6±13.3
years vs 46.3±13.4 years, p = 0.039). In the headache characteristics,
responder group had lower frequency of baseline headache days
(24.0±6.4 vs 26.0±6.2, p = 0.012), more nausea (70.0% vs 53.2%, p =
0.019), more vomiting (73% vs 60.0%, p= 0.033), and more photo-
phobia (68.3% vs 57.4%, p = 0.025) compared to the non-responder
group. The responder group also showed better triptan response
(73.1% vs 52.1%, p = 0.047) and no depression in PHQ-9 (78.3% vs
58.9%, p = 0.008) compared to the non-responder group. Multivari-
able regression analysis revealed that absence of depression (OR =
0.439, 95% CI = 0.216–0.896, p = 0.024) and presence of accompany-
ing symptoms (OR =3.0, 95% CI = 1.139–7.899, p = 0.026) were sig-
nificantly associated with better response to galcanezumab
treatment. Conclusion: Our real-world data shows the efficacy of gal-
canezumab in patient with CM regardless of medication overuse. De-
pression and presence of accompanying symptoms of migraine were
significant response predictors.
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Objective: Fremanezumab, a humanised monoclonal antibody select-
ively targeting calcitonin gene-related peptide (CGRP), is approved
for preventive treatment of episodic and chronic migraine (EM, CM)
in adults with ≥4 monthly migraine days. This interim analysis of the
ongoing PEARL study aims to provide real-world data on preventive
migraine medication use in patients initiating fremanezumab
treatment.
Methods: PEARL is a 24-month, pan-European, prospective, observa-
tional study in patients (≥18 years) diagnosed with EM or CM and ini-
tiating fremanezumab. This study analysed past preventive treatment
classes (PPT) used before fremanezumab. Medical history of patients
was documented at baseline, including PPT class, duration of PTT,
and reason for discontinuation.
Results: 574 pts (EM, 26%; CM, 74%) were included in analysis. The
proportion of patients taking each PPT was as follows; anticonvul-
sants, 64.8% (mean±standard deviation [SD] duration of treatment,
9.7±13.00 months); beta-blockers, 60.8% (8.6±10.88 months); tricyclic
antidepressants (TCA), 50.9% (9.4±11.37 months); onabotulinumtox-
inA, 38.0% (19.4±17.07 months); calcium channel blockers, 28.2%
(7.1±8.75 months); angiotensin II receptor blockers, 23.0% (8.7±12.25
months); erenumab 11.5% (11.0±10.42 months); valproic acid 11.1%
(7.1±10.35 months); galcanezumab 0.3% (4.5±2.12 months). PPT dis-
continuation was most commonly due to lack of efficacy across all
classes (42.4%-83.9%), while discontinuation due to lack of tolerabil-
ity ranged from 0% to 39.2% across all classes.
Conclusion: In this interim analysis, most patients had received PPTs
before fremanezumab initiation, most commonly anticonvulsants,
beta-blockers, or TCA, with treatment durations of approximately 9
to 10 months. PPT discontinuation was generally due to lack of
efficacy.
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Question: The monoclonal antibodies anti-CGRP/CGRPr have a prom-
ising role in the treatment of migraine. We aimed to evaluate the ef-
ficacy, safety, and side effect profile of fremanezumab in patients
with refractory migraine and medication-overuse headache in a Por-
tuguese tertiary hospital.
Methods: A longitudinal observational study of a consecutive sample
of patients with refractory migraine and medication-overuse head-
ache treated with fremanezumab.
Results: Fifteen patients were included: fourteen were female, with a
mean age of 46 years. All patients had chronic migraine and were
previously treated with ≥4 preventive drugs. Nine patients had 3 ad-
ministrations of fremanezumab, six patients had ≥4 administrations.
The analgesic drugs being abused were triptans and NSAIDs in 10
patients, only triptans in 2 patients, only NSAIDs in 1 patient, ergota-
mine and acetaminophen in 1 patient and opioids in 1 patient. The
mean headache frequency at 12 weeks was significantly lower than
at the baseline (p=0.005). The Headache Impact Test score at 12
weeks was significantly lower (p=0.019). The reduction in monthly
headache frequency was ≥50% in 8 patients, ≥75% in 6 patients and
<30% in 4 patients. All the patients with a reduction in monthly
headache frequency ≥30% suspended the medication over-use and
continued the treatment the fremanezumab for another 12 weeks.
Of the patients with a reduction in headache frequency <30%, 2
over-used both triptans and NSAIDs, 1 over-used opioids and 1 over-
used ergotamine and acetaminophen compounds: 2 patients
switched treatment to erenumab, 1 stoped anti-CGRP/CGRPr drugs
and 1 waits the group decision. Reported side effects were mild and
didn"t lead to discontinuation of the drug.
Conclusions: In our cohort of patients with refractory migraine and
medication over-use headache, the use of fremanezumab lead to a
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significant decrease in both the frequency and impact of the head-
ache, and suspension of the medication overuse in most patients.
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Introduction: Clinical trials do not yield information on whether mo-
noclonal antibodies against CGRP (MABS) interact with other drugs
or influence the evolution of patients' comorbidities.
Methods: Prospective observational study aimed to describe the rela-
tionship of frema-nezumab with comorbidities and their respective
treatments.
Results: We included 200 patients on fremanezumab treatment for at
least 3 months, 165 with chronic migraine (CM), 35 with high-
frequency episodic migraine (HFM). Comorbidities were present in
73.3% of patients with CM and 45.7% with HFM, the most frequent
being depression (21.2%), insomnia (11.6%) and anxiety (9.7%). HT
was present in 7.3% of the sample. After 6 months of treatment
28.7% improved and 15% worsened anxiety and depression, the rest
were stable. Only 1 case reported the appearance of HT as an ad-
verse effect. 16 patients with oral contraceptives: no interaction with
fremanezumab; 8 patients with immunosuppressants: 87.5% no influ-
ence on evolution of comorbidity (myasthenia gravis, asthma), 12.5%
worsens polyarthritis; 2 patients with other antibodies: no influence
on evolution of comorbidity (rheumatoid arthritis).
Conclusion:
The use of MABS can help to improve comorbidities such as depres-
sion or anxiety in patients with migraine.
In our sample there were no complications derived from the combin-
ation of frema-nezumab with other monoclonal antibodies, immuno-
suppressants or oral contraceptives.
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Objective: According to guidelines for health insurance reimburse-
ment, ineffective use of one aCGRP mAb (monoclonal antibody tar-
geting the CGRP pathway), defined by not reaching a reduction of
monthly migraine days (MMD) by 50% compared to baseline after 6
months of treatment, excludes reimbursement of another aCGRP
mAb. The aim of this preliminary analysis is to quantify the effective-
ness of switching to another aCGRP mAb.
Methods: FINESSE is a multicenter, two-country (Germany, Austria)
prospective, non-interventional study in which effectiveness and tol-
erability of fremanezumab in adults with episodic (EM) or chronic mi-
graine (CM) are evaluated in clinical practice. Medical history is
documented at baseline, including past preventive treatment (PPT)
with another aCGRP mAb. A subgroup analysis (14.05.21) focused on
PPT with other aCGRP mAbs prior to initiation of fremanezumab. Dis-
tribution of patients with and without ineffective PPT with another
aCGRP mAb was analysed for the primary endpoint of FINESSE, the
proportion of patients reaching ≥50% reduction in monthly migraine
days (MMD) that was evaluated during the 6-month period after the
first dose of fremanezumab.
Results: 308 patients had completed the 6-month visit, 241 without
and 67 with prior exposure to another aCGRP mAb. The main reason
for discontinuation of prior aCGRP mAb therapy was low efficacy
(LoE) in 57 patients (85.1%). In total 150 of 308 patients (48.7%)
achieved the primary endpoint of ≥50% reduction in MMD. Eighteen
of 57 (31.6%) patients with LoE of prior aCGRP mAbs reached the pri-
mary endpoint compared to 129 of 241 (53.5%) patients without
prior aCGRP mAb treatment.
Conclusion: This first data provides prospective real-world evidence
that treatment with fremanezumab is effective in about 30% of pa-
tients with prior LoE under aCGRP mAb treatment. For these patients,
a switch should not be withheld.
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Introduction- Little is known about predictors of response to mono-
clonal antibodies against CGRP and its receptor (anti-CGRP/r) in mi-
graine patients. This study aims to find a clinical responsiveness
predictor.
Methods- Prospective cohort study of migraine patients treated with
anti-CGRP galcanezumab or anti-CGRPr erenumab with 6 months of
follow-up at a Headache Clinic of a third level hospital. Symptoms se-
verity was assessed using the Migraine Severity Symptom Score
(MSSS). MIDAS and HIT-6 were used for disability assessment. The pri-
mary endpoint was the responder rate (RR, defined as ≥50% monthly
headache days decrease after 6 months). Exploratory stepwise mul-
tiple logistic regression analysis was used for independent predictors
of response identification.
Results- 126 patients were recruited. Diagnosis was chronic migraine
in 75.4% (95/126) and high frequency episodic migraine in 24.6%
(31/126). Baseline monthly headache days, MIDAS and HIT-6 had a
mean (SD) of 20.2 (7.2), 75.0 (63.0) and 65.8 (8.5) respectively. After 6
months, the RR was 61.1% (77/126) and monthly headache days,
MIDAS and HIT-6 showed a decrease of 9.4 (10.2), 40.1 (61.3) and 9.1
(13.4) respectively. Responder status was associated with MSSS total
score (OR 0.87, standard error 0.06, B= -0.613, p=0.015) and severity
of worsening pain intensity with usual activities (OR 0.54, standard
error 0.24, B= -0.140, p=0.012).
Conclusion- Among the clinical features, worsening with activities se-
verity could be a predictor of response to anti-CGRP/r monoclonal
antibodies. These therapies are effective showing frequent but mild
AE in real clinical practice.
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(CGRP) in tear fluid and plasma across different female hormonal
states
B. Raffaelli, E. Storch, L. H. Overeem, M. Terhart, M. Fitzek, K. S. Lange, U.
Reuter
Charité - Universitätsmedizin Berlin
Correspondence: B. Raffaelli
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Objective: Sex hormones may have an influence on CGRP release in
the trigeminovascular system. We aimed to assess CGRP concentra-
tions in tear fluid and plasma in three groups of women with epi-
sodic migraine: A. With a regular menstrual cycle, B. Under combined
oral contraception (COC), C. In the postmenopause. For control, we
studied three respective groups of age-matched healthy women.
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Methods: The study protocol for women with a regular menstrual
cycle consisted of two visits on menstrual cycle day 2 ± 2 (during
menstruation) and 13 ± 2 (periovulatory period). Participants with
COC were examined at day 4 ± 2 of the hormone-free interval (HFI)
and between days 7-14 of hormone intake (HI). Postmenopausal
women were assessed once at a variable time point. All women were
migraine-free and free of pain medication for more than 12 hours.
We collected tear fluid and plasma samples at each visit and mea-
sured CGRP levels with an enzyme-linked immunosorbent assay
(ELISA, Cusabio Biotech, Wuhan). Data within and among groups
were compared using nonparametric procedures.
Results: A total of 180 women (n=30 per group) completed study
protocol. In general, CGRP concentrations in tear fluid were 80.5x
higher than in plasma (IQR 27.8 – 260.7). During menstruation,
women with migraine showed significantly higher CGRP concentra-
tions in both tear fluid and plasma compared to healthy controls
[tear fluid: 1.2 ng/ml (IQR 0.4 – 2.5) vs. 0.2 ng/ml (IQR 0.1 – 1.2), p=
0.005; plasma: 5.9 pg/ml (IQR 4.4 – 10.8) vs. 4.6 pg/ml (IQR 2.8 – 6.9),
p=0.020]. In migraine patients without hormonal contraception, tear
fluid CGRP concentrations during menstruation were significantly
higher compared to patients under COC (p=0.015 vs. HFI and p=
0.029 vs. HI). CGRP levels did not differ between migraine and con-
trol groups under COC and during postmenopause.
Conclusion: Sex hormone fluctuations across the female lifespan
have an influence on CGRP concentrations in women with migraine.
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inflammatory bowel disease (IBD)
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Objective: The gut-brain axis describes a complex bidirectional asso-
ciation between neurological and gastrointestinal (GI) disorders. In
patients with migraine, GI comorbidities are common. We aimed to
evaluate the prevalence of migraine according to Migraine Screening
Questionnaire (MS-Q) among patients with inflammatory bowel dis-
ease (IBD) and describe the headache characteristics compared to a
control group. Additionally, we explored the relationship between
migraine and IBD activity.
Methods: We performed a cross-sectional study through an online
survey including patients with IBD from the IBD Unit at our ter-
tiary hospital. Clinical and demographic variables were collected.
MS-Q was used for migraine prevalence evaluation. Scale scores
from HIT-6, HADS, ISI, Harvey-Bradshaw and Mayo were also
included.
Results: We evaluated 66 patients with IBD and 47 controls. Among
patients with IBD, 28/66 (42%) were women, mean age 42 years and
23/66 (64%) had ulcerative colitis and 43/66 (65.15%) Crohn"s dis-
ease. MS-Q was positive in 13/66 (23%) of IBD patients and 4 (13%)
controls. Among patients with IBD, headache was unilateral in 5/13
(38%) and throbbing in 10/13 (77%). We found that a female sex (p=
0.006), weight (p=0.002), height (p=0.003) and anti-TNF use (0.0035)
were associated with MS-Q positive diagnosis. We did not find any
association between HIT-6 and IBD activity scales scores.
Conclusions: Migraine prevalence according to MS-Q is higher in pa-
tients with IBD than in the control group, which might be explained
by the relationship between these entities through the gut-brain axis.
Some sociodemographic characteristics of patients with IBD could
predict the presence of migraine. These results highlight the import-
ance of migraine detection among patients with IBD which could im-
prove management of this condition and the quality of life of these
patients.
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Objective: Hormonal fluctuations during the menstrual cycle affect
migraine frequency, duration and intensity. Use of combined oral
contraception (COC) containing new generation of estrogen, COC
with extended cycle as well as gestagen monotherapy (GM) can re-
duce the burden of disease. Access to hormonal contraception (HC)
to women with migraine especially with aura (MA), has often been
denied due to an increased risk of ischemic stroke. However, the ab-
solute risk of ischemic stroke with the use of HC in migrane is minor
and the prescription after informed consent is possible. We assessed
the influence of migraine without aura (MO) and MA on the prescrib-
ing behavior of HC among German gynecologists and investigated
potential factors influencing gynecologist"s decision-making process.
Method: In this descriptive observational study of practicing German
gynecologists, prescription of HC in migraine was investigated using
a self-administered online-based survey with up to 29 items from Oc-
tober 2021 to March 2022. The survey was distributed via mail and
e-mail.
Results: A total of n=851 gynecologists responded to the question-
naire. Gynecologists regularly ask for MO (94.5%) and MA (91.8%)
prior to prescribing HC. In the presence of MO, 75% of participants
reported to prescribe COC only under certain conditions, with cardio-
vascular risk factors and other comorbidities particularly influencing
the decision. In contrast, GM is prescribed in MO by 82% of partici-
pating gynecologists without restrictions. In MA, 90% of gynecolo-
gists do not prescribe COC at all and 47% of gynecologists stated to
not prescribe GM or do so only under certain conditions. Almost all
gynecologist reported to have initiated (80%), discontinued (95.8%)
or changed (99.2%) a HC due to migraine.
Conclusion: Although HC is not generally contraindicated in migraine
patients, presence of MA but also MO hinder German gynecologists
to prescribe HC.
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Background Women retrospectively report longer migraine attacks
and more accompanying symptoms than men, but this has not been
confirmed in longitudinal studies (1). Supposed differences could re-
sult from more refractory perimenstrual migraine attacks, or migraine
attacks in women in general could be associated with different
characteristics.
Methods We assessed differences in migraine attack characteristics
between men and women, who were prospectively followed with
previously validated E-diaries at the Leiden Headache Center. The pri-
mary outcome was attack duration. Secondary outcomes comprised
recurrence risk and prevalence of accompanying symptoms. Differ-
ences between men and women were assessed with linear and logis-
tic models using GEE, corrected for chronic migraine, medication-
overuse headache and age dichotomized at 50 as a proxy for
menopause.
Results A total of 1,347 women and 284 men were included. Both
perimenstrual (62% (47-79%), p<0.001) and non-perimenstrual (15%
(5-25%), p=0.03) migraine attacks had longer duration than migraine
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attacks in men. Recurrence risk was greater for perimenstrual (OR
(95%CI): 2.39 (1.93-2.95), p<0.001), but not for non-perimenstrual
(1.18 (0.97-1.45), p=0.06) attacks. Migraine attacks in women in gen-
eral were more often accompanied by photophobia, phonophobia
and nausea, but less often by aura symptoms.
Conclusion Not only perimenstrual, but also non-perimenstrual mi-
graine attacks have longer duration than migraine attacks in men, al-
though to a lesser extent. In general, women more often experience
accompanying symptoms than men. These results highlight the need
for sex-specific approaches in migraine treatment and research.

1. Buse DC, Loder EW, Gorman JA, et al. Sex differences in the
prevalence, symptoms, and associated features of migraine,
probable migraine and other severe headache: results of the
American Migraine Prevalence and Prevention (AMPP) Study.
Headache 2013;53:1278-1299.
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Question: ketogenic diet (KD) is gaining attention as a possible non
pharmacological approach for migraine prevention, supported by
many pre-clinical and clinical observations. KD is also used for weight
loss purposes, and there is a well defined relationship between mi-
graine and weight excess. However, it is not known if the effect of
KD on migraine is only due to weight reduction or if it depends on
mechanisms which are specific for the ketogenic nature of the
intervention.
Methods: we conducted a retrospective observational study on pa-
tients suffering from migraine who received a KD as a preventive
treatment. All the patients were evaluated both from a neurological
and a nutritional point of view, including bioimpedance analysis.
Results: 23 migraine patients were considered in the analysis, 10
(43.5%) were affected by chronic migraine and 6 (26.1%) were suffer-
ing from medication overuse headache. The number of previously
failed preventive treatments was 1.78±2.21. After KD, we observed a
reduction in monthly headache days (12.5±0.5 v.s. 6.7±8.6; p<0.001)
and in days of acute medication intake (11.06±9.37 v.s. 4.93±7.99; p=
0.008). We also observed a reduction of patients" weight (73.8±15.2
v.s. 68.4±14.6; p<0.001) and BMI (26.9±6.2 v.s. 23.7±8.1; p<0.001),
with decrement of the fat mass (28.6±12.5 v.s. 20.6±9.8; p<0.001). Re-
sponders and non-respondersto KD did not differ for weight loss
(5.6±2.7 v.s. 6.2±5.1; p=0.299) or fat mass loss (6.1±2.1 v.s. 5.0±4.1;
p=0.120). In addition, we observed no significant difference in the re-
duction of headache days between patients who had normal BMI or
who were overweight or obese at baseline (9.2±11.5 v.s. 3.7±3.2; p=
0.545).
Conclusions: these data corroborate the use of KD as a preventive
treatment for migraine. Moreover, since KD improved migraine inde-
pendently from weight or fat mass loss, its action is probably medi-
ated by mechanisms specific for this kind of nutritional intervention.
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Medical Sciences
Correspondence: D. Fotros
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Background: Migraine is the most common disabling primary head-
ache globally. Although the pathogenesis of migraine headache is
not fully understood, the possible role of inflammation and disturbed
immune system has been proposed; thus, adherence to a dietary
pattern that follows the Alternative Healthy Eating Index (AHEI) might
reduce the risk of migraine. The current study aimed to investigate the
association between the AHEI and odds of migraine headaches.
Methods: This case-control research was conducted on a total of 501
patients with migraine headaches (94.2% were women) and 576 sex-
matched healthy controls (94.4% were women). A valid and reliable
semi-quantitative food frequency questionnaire was used to record
participants' dietary intakes. AHEI-2010 score was measured based
on the dietary records, and regression models were used to deter-
mine the association between AHEI and migraine headaches odds.
Results: In the multivariable-adjusted model, the odds of migraine
headaches was 76% lower for the patients in the last tertile of the
AHEI score (aOR: 0.24, 95%CI: 0.16, 0.35, P for trend < 0.001). In the
both base and adjusted models, odds of migraine headaches was
significantly lower in patients in the last tertile of Whole grains (aOR:
0.60, 95%CI: 0.43, 0.82, P for trend: 0.001), Legumes (aOR: 0.30,
95%CI: 0.25, 0.48, P for trend < 0.001) and PUFA (aOR: 0.12, 95%CI:
0.08, 0.18, P for trend < 0.001). Patients in the last tertile of Fruits
(aOR: 1.77, 95%CI: 1.27, 2.45, P for trend < 0.001), and sodium (aOR:
2.57, 95%CI: 1.82, 3.64, P for trend < 0.001), had a higher odds of mi-
graine headaches in the both base and adjusted models
Conclusion: Following a dietary pattern, which is in adherence to the
healthy eating index, may be protective against migraine headaches.
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Background: Migraine is a chronic neurological disorder characterized
by attacks of moderate or severe headache and reversible neuro-
logical and systemic symptoms. Individuals with migraines may
benefit from a nutritional approach incorporating a Mediterranean
pattern. The current study aimed to investigate the association be-
tween the Mediterranean diet and odds of migraine headaches.
Methods: This case-control research was conducted on a total of 501
patients with migraine headaches (94.2% were women) and 576 sex-
matched healthy controls (94.4% were women). A valid and reliable
semi-quantitative food frequency questionnaire was used to record
participants' dietary intakes. Adherence to the Mediterranean diet
was assessed using MEDI-LITE (literature-derived Mediterranean diet)
score to determine the association between the Mediterranean diet
and migraine headaches odds.
Results: In the multivariable-adjusted model, the odds of migraine
headaches was 38% lower for the patients in the last tertile of the
MEDI_LITE score (aOR: 0.62, 95%CI: 0.45, 0.86, P for trend: 0.003). In
both base and adjusted models, odds of migraine headaches were
significantly lower in patients in the last tertile of Whole grains (aOR:
0.60, 95%CI: 0.43, 0.82, P for trend: 0.001), and Legumes (aOR: 0.30,
95%CI: 0.22, 0.42, P for trend < 0.001). Patients in the last tertile of
Fruits and nuts (aOR: 1.84, 95%CI: 1.32, 2.56, P for trend < 0.001),
Mono-unsaturated/saturated fatty acids ratio (aOR: 1.54, 95%CI: 1.13,
2.11, P for trend: 0.006), and dairy (aOR: 2.06, 95%CI: 1.45, 2.91, P for
trend < 0.001), had a higher odds of migraine headaches in the both
base and adjusted models.
Conclusions: A higher MEDI_LITE score, indicating greater adherence
to the Mediterranean diet, is associated with a lower odds of mi-
graine headaches. Therefore, adherence to the Mediterranean diet
pattern is associated with reducing the odds of migraine headaches.
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Fig. 1 (abstract P283). Pain severity outcomes and number of
hours in BTA versus placebo group at baseline and at weeks 5-8

Fig. 2 (abstract P283). Primary outcome (pain intensity measured
on a numerical rating scale) demonstrated by treatment sequence A
and B

Fig. 3 (abstract P283). Primary outcome demonstrated by
treatment sequence A and B
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Background: Obesity is a risk factor for multiple neurological disor-
ders including stroke, dementia and migraine. In addition, several cy-
tokines and adipocytokines associated with migraine are modulated
by body mass, which also act in the neurogenic inflammation in mi-
graine. The aim of the study: was to throw light and asses leptin
levels, one of the adipcytokines, in headache – free period of mi-
graine patients and investigate its relation to vascular risk factors.
Material and methods: Sixty – three patients with episodic migraine
and 33 control subjects were enrolled in the study. All participants
were subjected to full history taking and clinical examination, an-
thropometric measurements, Body mass index and fat mass values
were calculated,fasting blood glucose , lipid profiles and serum leptin
assay by ELISA technique ,CT brain to exclude any brain lesions. Re-
sults: Leptin levels were found significantly lower in migraineurs than
controls (21.16 ± 2.4 ng/ml, 35.48 ± 8.1 ng/ml ; p < 0.001 ) . Body
mass index and fat mass were not differ between 2 groups. Conclu-
sion: Migraine patients have lower leptin levels, which may be re-
lated to the pathogenesis of migraine. The importance of these
findings on the prevalence, pathogenesis and treatment of migraine
needs to be investigated in further detailed studies.
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Onabotulinum toxin A block of the sphenopalatine ganglion in
patients with persistent idiopathic facial pain: a randomized, triple-
blind, placebo-controlled cross–over study.
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D. Dodick4, M. R. Simpson1, E. Tronvik1
1Norwegian University of Science and Technology (NTNU); 2Haukelands
University Hospital; 3Danish Headache Center; 4Mayo Clinic
Correspondence: K. A. Jamtøy
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Introduction: Patients with Persistent idiopathic facial pain (PIFP) ex-
periences a high degree of suffering with scarcity of therapeutic op-
tions. Many patients experience diagnostic delay, misdiagnoses and
treated by several specialties without success or with inflicted harm.
It has been suggested that the sphenopalatine ganglion (SPG) play a
role in modulating the pain in PIFP. Parasympathetic nerves can be
blocked by onabotulinum toxin A (BTA). Our group has developed an
instrument (MultiGuide) to deliver medicines with high precision to
the SPG with CT- guided navigation. Objectives: The aim was to in-
vestigate the efficacy and safety of injecting BTA towards the SPG in
patients with PIFP. Methods: This cross-over study included a four-
week baseline period, followed by an injection of 25 units BTA/pla-
cebo and a 12-week diary registration. The primary endpoint was the
change from baseline to weeks 5-8 in diary average pain. Results:
For the primary endpoint there was no statistically significant differ-
ence between BTA vs placebo (-0.00; 95 % CI: -0.57 to 0.57) (P=
0.996). Exploring a potential carry-over effect, we analysed separately
the sequence where placebo came before BTA. With this, there was a
significant difference between BTA and placebo in weeks 1-4, weeks
13-16 and weeks 17-20. When analysing the average daily pain, it
was lower during the 20 weeks following the first injection among
participants who had received BTA compared to those who had re-
ceived placebo, which was a 15% reduction from baseline. Conclu-
sion: This trial did not meet the primary efficacy endpoint, possibly
because of a carry-over effect. Injection of BTA toward the SPG using
the MultiGuide appears to be safe and well-tolerated in patients with
PIFP. The post hoc analyses, considering the study as a parallel group
study after the first injection to avoid the potential carry over effect,
gave evidence of an effect that started within the first 4 weeks and
lasted for at least 20 weeks.
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Question: Non-invasive Vagal nerve stimulation (nVNS) with the Gam-
maCore device is a safe and well tolerated treatment. Randomised
sham-controlled trials have shown nVNS is efficacious for the treat-
ment of cluster headache. There is also some evidence of the efficacy
of nVNS for other trigeminal autonomic cephalalgias, namely hemi-
crania continua and paroxysmal hemicrania. On the other hand, pa-
tients who fail standard treatment for SUNCT/SUNA and are found to
have trigeminal neurovascular conflict may be considered for micro-
vascular decompression.
Methods: We report the case of a 58-year old woman who had a his-
tory of chronic SUNA. She had initially responded to pregabalin and
then added lamotrigine, which was not sufficiently efficacious. She
also failed gabapentin. Following funding the patient was started on
nVNS. A previous MRI 10 years ago did not include trigeminal views.
A recent brain MRI with 3D-CISS sequence showed neurovascular
conflict and thinning of the of the trigeminal nerve compared to the
contralateral, to the pain, side.
Results: The patient, who had been referred to neurosurgery given
the new MRI findings, became attack-free after 2 months on nVNS,
which she was taking at 4 treatments TDS. After 1 year of follow-up
the benefit persisted and a procedure is no longer being
contemplated.
Conclusions: The utility of nVNS as a treatment for refractory SUNCT/
SUNA, even in the presence of neurovascular conflict, could open the
doors for its use before considering surgery, given the well-
recognised risks of a procedure.
Fig. 1 (abstract P284). See text for description.
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Objective: Pulsed radiofrequency (PRF) is a neuromodulation tech-
nique used in chronic pain conditions which does not cause irrevers-
ible nerve damage. We aimed to evaluate the effectiveness and
safety of Gasser and sphenopalatine ganglion PRF in patients with
chronic and refractory trigeminal neuralgia (TN) and cluster headache
(CH), respectively.
Methods: We performed a retrospective study including patients with
TN and CH according to the International Classification of Headache
Disorders-ICHD-3, attended at the national reference Pain Unit for re-
fractory pain of our tertiary hospital. We evaluated clinical and demo-
graphic variables. The primary endpoint was the reduction in the
number of attacks. Secondary objectives were 50% response rate,
change in Numerical Rating Scale (NRS), Patient Global Impression
(PGI) at 3 months, percentage of recurrence and major adverse
events.
Results: Among 293 patients who received radiofrequency in our
center, 19 had a headache diagnosis of chronic and refractory TN
and 6 CH according to the ICDH-3, therefore a total of 25 patients
were analyzed. A reduction in the number of attacks was observed in
14/19(73.68%) of patients with NT and in 5/6(83.3%) of patients with
CH. A 50% response rate was observed in 11/19(58%) of patients
with TN and there were differences between the NRS at baseline and
at 3 months, statistically significant in NT(p<0.05). Among patients
with CCH, 4/6 (66.6%) showed a 50% response rate. Pain recurrence
occurred in 13/14(92,86%) patients with TN and 5/5(100%) patients
with CH, half of them more than one year after RFP.
Conclusions: According to our study, PRF of Gasser and sphenopala-
tine ganglion is an effective and safe choice for patients with NT and
CCH, even considering recurrence, especially in fragile patients not
candidates for aggressive procedures.
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Background
Suboccipital headache is one of the main symptoms in various path-
ologies such as cervicogenic headache, acute and chronic whiplash.
Sensitization of the third occipital nerve has been identified as one
of the main causes of pain specific to the suboccipital region. Classic-
ally transcutaneous stimulation (TENS) has been used to treat the
symptoms, however, the inclusion of ultrasound in the physiothera-
peutic field allows a more specific invasive treatment, guaranteeing
the safety of the intervention.
Objective
To perform a specific, safe and effective percutaneous approach to
the third occipital nerve (TON).
Methods
Treatment Parameters with Asymmetrical Biphasic Current:
15 minutes
Low Frecuencies: 2-4Hz
Pulse Amplitude: 150-300 useg
Materials:
Ultrasound
Disinfection and Asectic Material
Dry Needle (0,30/0,40x0,25)
Electrotherapy equitment with clamp connectors.
Results
Approximately 1-2 mm superficial to the CII-CIII facet joint in longitu-
dinal view with the probe perpendicular to all planes and about 2-3
cm posterior to the mastoid process and 0.5 cm posterior and infer-
ior to the vertebral artery. A linear probe in longitudinal view is used
for this purpose. The out-of-plane or in-plane access will depend on
the ergonomics offered by the patient. Doppler mode should be
used to locate vascular structures such as the inferior branch of the



The Journal of Headache and Pain          (2022) 23:163 Page 130 of 143
occipital artery. Sonographically, the TON appears hypoechoic with
an internal architecture with a hyperechoic outer rim.
Conclusion
Ultrasound-guided intervention allows a safe physiotherapeutic ap-
proach. Percutaneous intervention with electrotherapy allows a phy-
siotherapeutic specific approach. The implementation of
electrotherapy is a non-pharmacological alternative, less expensive
and more accessible.
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