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Abstract

Objective

Functional gastrointestinal disorders (FGID) are disorders in which abdominal symptoms occur paroxysmally without the
presence of organic, systemic, or metabolic diseases and are reported to be associated with migraine. FGID includes
abdominal migraine, irritable bowel syndrome, and cyclic vomiting syndrome. Typically, FGID start in children, improve
with increasing age, and develop into migraine. However, FGID may not be accurately diagnosed, and its prevalence
may be underestimated because most FGID improve without treatment. Therefore, we hypothesized that abdominal
pain attacks caused by FGID in adult patients with migraine are underestimated in Japan.

Method

We retrospectively collected data from electronic medical records at the North Medical Center of Kyoto Prefectural
University of Medicine, the only hospital providing emergency medical care in rural areas (population approximately
100,000, area 840 km2). There were 71 migraine patients who visited the hospital between April 2017 and March 2018.
Seventy-one patients were divided into two groups: 1) the Case group: patients with a history of emergency visits due to
attacks of abdominal pain not caused by organic disease over the past 10 years, 2) the Control group: else. We
evaluated age, sex, aura, Medication-Overuse Headache, headache days per month, Numerical Rating Scale score,
migraine trigger, age at onset of headache, symptoms associated with headache, family history of headache, age at
onset of abdominal pain, and history of psychiatric visits.

Results

Among the 71 migraine patients, 25 (35%) had visited the emergency room (ER) for abdominal pain attacks not caused
by organic disease in the past 10 years.

Compared with the Control group, The Case group was significantly lower in age (median 20 y.o. [min 9-max 66 years]
vs. 40.5 y.o. [min 10-max 72 years], p = 0.004), age at onset of headache (12 y.o. [min 5-max 65] vs. 16 y.o. [min 8-

max 63], p = 0.00613), but no significant differences were found in the other items. The median age of ER visits in the
case group was 18 [min3-max59]. There was no record of another visit for at least one week thereafter.

Conclusion

Our study found that outpatients with migraine suffer from FGID even at a relatively old age. Considering that our data
included abdominal pain requiring only an ER visit, we believe that more migraine patients are potentially suffering from
FGID attacks. By clarifying the high frequency of FGID in migraine patients, the results suggest the need to screen for
and develop treatments for functional gastrointestinal disorders in adult migraine patients, particularly in the ER. This
study will contribute to reducing the decreased quality of life and socioeconomic burden of many people.
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Objective: CGRP release in the CNS is implicated in COVID-19 neurological symptoms such as fever, headache,
dizziness/nausea pain, and the subsequent release of interleukin 6 (IL-6). CGRP-receptor antagonists are known to have
anti-inflammatory potential, and may mitigate the neuroinflammatory and nausea symptoms after SARS-CoV-2 infection.
We were interested in testing if antagonizing CGRP signaling could mitigate COVID-19 neurological symptoms and
reduce release of inflammatory cytokines.

Methods: We tested wildtype C57BL/6) and 129/SvEv mice, and a 129 aCGRP-null mouse line to infection using a mouse-
adapted SARS-CoV-2 virus. As a control, we also assessed the K18-humanized ACE2 receptor mice to SARS-CoV-2
infection. As a readout of SARS-CoV-2 infection symptoms, we have assessed weight loss, O2 saturation, core
temperature in either a) wildtype mice with the CGRP receptor antagonized by olcegepant (2 mg/kg/day/SQ) and b) mice
lacking aCGRP. We also monitored the presence of a dizziness/nausea-like state by assessing hypothermic responses to
provocative motion, and have collected BAL fluid from the lungs to determine if reduction of CGRP signaling reduces the
subsequent release of IL-6, and performed lung histology to determine if there is a reduction in lung pathology.

Results: We have determined that CGRP receptor antagonism is only protective in older (=12 months) C57B6 and older
129Sv mice, as there was no significant difference between CGRP receptor antagonism and placebo controls in younger
mice. Interestingly, there are no effects of CGRP antagonism against fever and dizziness/nausea-like symptoms as all



infected mice were similarly affected. However, CGRP antagonism in both 129 SvEv and C57B6 mice reduced IL-6 levels,
with virtually no increase in IL-6 release in mice lacking aCGRP.

Conclusion: Findings suggest that blockage of CGRP signaling protects against acute IL-6 release after SARS-CoV-2
infection, but does not reduce acute fever or nausea-like symptoms, suggesting differences in CGRP receptor sensitivity
to olcegepant.
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Abstract

Background: Medication overuse headache (MOH) is a chronic medical condition that presents significant challenges in
terms of disability and socioeconomic impact. Managing chronic daily headache (CDH) can be particularly complex in
patients who do not experience headache-free days. However, these patients are often excluded from major clinical
trials, resulting in limited data on treatment outcomes for this subgroup. Moreover, existing preventive treatments for
CDH have shown limited efficacy. Therefore, there is a critical need for clinical data in patients who suffer from both MOH
and CDH without any headache-free days. In this study, we aimed to address this knowledge gap by evaluating clinical
outcomes in MOH patients without headache-free days after a 3-month treatment period using a prospective study
using a nationwide multicenter MOH registry in Korea (RELEASE).

Methods: This is a retrospective, observational study using the RELEASE database. Patients followed up at 3 months
were included. We divided the patients into two groups, depending on whether they had headache-free days (HFD [-] vs.
HFD [+]) over the past month. Baseline characteristics were compared between HFD [-] and HFD[+]. Primary outcome
was a =50% reduction (50RED) of monthly headache days at 3 months.

Results: A total of 309 patients were registered between April 2020 and October 2021. Among 228 patients (age,
45.7+13.8; female, 84.6%; chronic migraine; 99.1%) followed up at 3 months, 105 (46.1%) patients did not have any
headache-free days (HFD [-]) in the past 1 month at baseline. Compared to HFD [+] group, HFD [-] group more
frequently had monthly headache days (30.0+0.0 vs. 21.0+4.2, p<0.001), monthly headache days with severe
intensity (12.8+9.1 vs. 9.0+5.4, p<0.001), and days taking acute headache medications (25.3+6.8 vs. 17.2+5.9,
p<0.001). Only 13.3% of the HFD [-] and 7.3% of the HFD [+] decided to maintain the previously overused acute
medications, and 3.8% of the HFD [-] and 8.1% of the HFD [+] refused to start preventive treatment. Proportion of
calcitonin-gene related peptide monoclonal antibody therapy (34.3% vs. 24.4%, p=0.135) and botulinum toxin type A
(25.7% vs. 28.5%, p=0.753) were comparable between two groups. At 3 months, 46.7% of the HFD [-] and 48.8% of the
HFD [+] experienced the 50RED in monthly headache days. Changes in monthly headache days (12.2+10.2 vs.
8.0+7.6, p=0.001) and with severe intensity (6.6+9.4 vs. 3.2+6.2, p=0.002) in the HFD [-] and HFD [+], respectively.

Conclusion: Our study demonstrates that even patients without headache-free days can achieve comparable clinical
outcomes to those with headache-free days. This underscores the potential for meaningful improvement in managing
this challenging subgroup of patients.
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Abstract

Objective

The small-molecule calcitonin gene-related peptide (CGRP) receptor antagonists named gepants are making headway
into the clinic for both the acute and prophylactic treatment of migraine. Here, we aimed to characterize the response to
CGRP in the absence or presence of zavegepant in human middle meningeal arteries (HMMA). Furthermore, we aimed to
compare the blocking effect of therapeutic gepant concentrations on CGRP-induced relaxation based on clinical gepant
plasma levels. This method allows for the connection of in vitro pharmacodynamic data to clinical pharmacokinetics.

Methods

Upon precontraction with 30 mM KCI, concentration-response curves to CGRP (10 pM-1 uM) were constructed in HMMA
segments from donors undergoing neurosurgery (n=6, 52 + 19 years, 33% women) in the presence or absence of 10
nM zavegepant, data on the potency of other gepants were obtained from our earlier studies.

Furthermore, for all currently available gepants, we collected C, 3x values following therapeutic dosages from literature

[1-7] and corrected these values for plasma-protein binding. Based on in vitro pharmacological gepant characterizations
in HMMA, we calculated the effect of gepants on relaxation to 100 nM CGRP.

Results

A significant shift of the concentration-response curve to CGRP to the right was observed with 10 nM zavegepant (control
pECs50: 8.40 = 0.09; 10 nM zavegepant pECg(: 6.38 = 0.07; p=0.0001; Figure).

Subsequently, we used in vitro pharmacological data to calculate the potency of gepants to inhibit responses to CGRP
following therapeutic dosages. Relaxation to 100 nM CGRP would be between 4.4% (atogepant) and 52% (zavegepant)
in the presence of therapeutic concentrations of gepants versus 100% in the absence of a gepant (Figure).
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Figure: Concentration-response curve to CGRP in the absence or presence of 10 nM zavegepant in human
middle meningeal arteries (left). Relaxation to 100 nM CGRP in the absence or presence of gepants (right).

Conclusion

All gepants are effective at inhibiting CGRP-induced relaxations at therapeutic concentrations, confirming the peripheral
trigeminovascular system as the likely site of action of gepants. The relatively low in vitro efficacy of zavegepant



compared with its good clinical efficacy may point to the relevance of local delivery through intranasal administration.
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Abstract

INTRODUCTION Headache is an ancient disease. The news is that it increased in evolutive age as well. Question: How is it
that it has grown so much? If lately the disease increased, narrow-sense genetic heritability could be changed by
epigenetic concurrent factors. So, we evaluated changes in pollution and lifestyle during the last three decades. Indeed,
the mentioned epigenetic factors modify DNA expression through methylation, which alters pain processing. Since 1988
we has shown that methylation is a fragile point in biochemistry of M.
METHODS 1) Time-series observation. Descriptive Cross-Sectional Chronic headache in the 6-17year-old general
population. Data collection- Time series equally spaced times:one decade) 2) Analytical exams of correlation multiple
variables Subjects: 1510 each decade from 35 lItalian schools Exclusion: psychosis, mental retardation
RESULTS
Prevalence chronic migraine under 18
Period 1991-1992N=7 0.46% male:female ratio 1:1
Period 2001-2002N=79 5.2% male:female ratio 1:2
Period 2021-2022N=384 25.4% male:female ratio 1:4
Epigenetic: Global Environment
Nitrogen Oxide 1990-2020 European Agency-2022 Decrease
Global Data NS
Global CO2 increased since 1780, 1970-2022 (JRC) NS
Sub-data: Decrease in several EU-USA areas 1990-2022.
Water pollution (2018-2028 "decade of water" UN Organization) dramatic increase
Lifestyle: Modifiers of Epigenetic
Abuse of Psychoactive Substances included in List of Major Sanctions
19920
2002 4 5% p>0.01 vs1992
2022 4 4.5% NS vs 2002
IAD Internet Addiction Disorder (Goldberg1995, DMS-5)
1992 NA
2002 7 9%
2022 39 10% p>0.001 vs1992,2002
PBI Parental-Bonding Instrument (overprotection)
1992 4 57%
2002 7 9%
2022 1 0.2% p>0.01 vs1992,2002
Authoritative-Parenting versus Neglecting-Permissive (Feehan 1991)
1992 Neglecting-permissive 0
2002 “ “ 34%
2022 “ “ 301 78% p>0.01 vs.1992-2002



Food

Interview by dietitian upon completion of a diary

Intake of saturated fatty acids

1992 vs.2022 p>0.5 increase varying in different areas of Italy from 12% to 4%
Refined-added sugar

1992 20.1gr/day

2002 23 gr/day

2022 54.4 gr/day p>0.01 vs.1992-2002

BMI for Child and Teen (5th percentile-above 85th percentile)

1992 0

2002 6 overweight 7% p>0.01 vs1992

2022 19 underweight 26 overweight 12% NS vs. 2002

Biochemistry

Methylation 1992 vs. 2022 NS

CONCLUSION

The prevalence of chronic headaches in young people increased from 0.46% to
25.4% in 1992-2022, that is an increase of 500%. Correlations suggest water
pollution, metals and lifestyle can be severe epigenetic modifiers and might pamper chronic headache as they do with

other diseases. Even if present data are devoid of bias due to lack of individual level data and differences regarding
ethnic group, environmental influences; this type of observation does not finally prove a single cause
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Objective

Systemic administration of ATP sensitive potassium (KaTp) channel opener levcromakalim (LEV) potently triggers

migraine attacks but little is known about the mechanisms driving the pain. We investigated the involvement of nitric
oxide synthases (NOS) and nitric oxide (NO) related signaling in preclinical models relevant to migraine induced by LEV.

Methods

Mice (C57BI/6 background) were injected systemically with LEV 1 mg/kg, i.p. every other day a total of five times. Hind
paw sensitivity to stimulation with von Frey filaments was measured as a surrogate marker of migraine-like pain before
and 2 h after injection. LEV induced hypersensitivity was tested with chemical inhibitors of NOS (non-selective) [L-NAME
100 mag/kg, i.p.], soluble guanylate cyclase (sGC) [ODQ 1-10 mg/kg, i.p.], and peroxynitrite (PN) [FeTPPS, 30 mg/kg,
i.p.]. The role of endothelial (e) and neuronal (n) NOS were evaluated using specific knockout mice. LEV induced arterial
dilation was tested in isolated carotid arteries from wild type, eNOS, and nNOS knockout mice. To identify possible
location of NOS activity, different relevant tissues were analyzed for mRNA expression of NOS and other related targets.
Von Frey data are presented as square root transformed (SQRT) 50 % withdrawal thresholds. Vascular data are
percentwise dilation. Data were analyzed by repeated measure two-way ANOVA with appropriate post hoc tests.

Results

Non-selective NOS inhibition prevented the development of tactile hypersensitivity in response to LEV (P < 0.0004).
eNOS but not nNOS knockout mice were less sensitive to LEV induced hypersensitivity (P = 0.03 and P = 0.02-0.77).
sGC inhibition did not alter the response to LEV (P = 0.72) but reducing PN was effective (P = 0.008-0.06) in the
behavioral model. Arteries from eNOS deleted mice had compromised LEV induced dilation (P = 0.0002), whereas nNOS
deleted arteries dilated normally (P = 0.20). mRNA data did not reveal any clear candidate genes as differentially
regulated post LEV injections, but suggested targets in dura mater for further investigation. Neither inducible (i)NOS,
nNOS, nor eNOS expression were altered.

Conclusion

Levcromakalim (KaTp channel opener) induced hypersensitivity and arterial dilation in an eNOS dependent fashion while

nNOS was without importance. We could not localize the NOS effect to trigeminal ganglia nor brain stem, but arterial
eNOS activity induced by levcromakalim was found. Both NO and KaTp channel opening are potent migraine provoking

pathways in humans. Furthermore, identification of peroxynitrite as a contributor to levcromakalim induced



hypersensitivity supports other preclinical studies suggesting that this and other reactive nitrogen species may be
relevant in migraine pain generation and as a therapeutic target.
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Abstract

Objective: We tested the reliability of the diagnostic model for migraine using functional MRI-based connectivity
analysis combined with dimensionality reduction techniques.

Methods: We serially obtained resting-state fMRI of patients with episodic migraine and age-sex-matched healthy
controls (HCs) at baseline and after one year for internal validation. We additionally recruited patients and HCs and
obtained their resting-state fMRI data for external validation. We constructed a diagnostic model using migraine patients
with interictal phase and matched controls at baseline using low-dimensional representations of functional connectivity
(i.e., functional gradients). We selected functional connectivity features by assessing between-group differences in
functional gradients, and trained the model with five-fold cross-validation. We repeated training 100 times with different
training and test sets to mitigate subject selection bias. The final model was applied to the internal 1-year follow-up data
as well as the external independent data.

Results: The model was trained using 16 pairs of patients and HCs (n=32), and the diagnostic performance was 76.9 +
5.2% across cross-validation and repetitions. The model was applied to the 21 interictal patient-control pairs (n=42) of 1-
year follow-up data, and it showed 64.3% of accuracy. However, diagnostic performance decreased to 48.4% in 32
interictal patient-control pairs (n=64) for the external validation.

Conclusions: Utilizing dimensionality-reduced functional connectivity measures calculated from resting-state fMRI may
be variable across time, phase, and individuals. A more robust and reliable diagnosis model is warranted.
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Abstract

Objectives:

To investigate the functional networks in subjects with reversible cerebral vasoconstriction syndrome (RCVS) using
resting-state functional magnetic resonance imaging (rs-fMRI).

Methods:

We prospectively recruited patients with RCVS and healthy controls (HCs) between February 2017 and April 2021. The
acute stage of RCVS (aRCVS) was defined as RCVS patients with disease onset to MRI = 30 days. The rs-fMRI data were
analyzed using graph theory methods. We compared node-based global and regional topological metrics (Bundle 1) and
network-based intranetwork and internetwork connectivity (Bundle 2) between RCVS patients and HCs. Exploratory
investigations of associations of clinical parameters with significant rs-fMRI metrics were performed.

Results:

A total of 197 subjects (104 RCVS patients and 93 HCs) were included in the final analysis. We identified significantly
decreased local efficiency of the left dorsal anterior insula (dAl; p = 0.0005) in aRCVS patients, which was improved by
60 days after disease onset compared to HCs (p = 0.075, not significantly different from with HCs). Increased global
efficiency (p = 0.009) and decreased average degree centrality (p = 0.045), clustering coefficient (p = 0.033) and
assortativity values (p = 0.003) in node-based analysis were observed in RCVS patients compared to HCs. In addition,
patients with RCVS had increased internetwork connectivity of the default mode network (DMN) with the salience (p =
0.027) and dorsal attention (p = 0.016) networks but decreased connectivity with the visual and salience networks (p =
0.044).

Interpretations:

RCVS patients may have less clustered functional structures and higher global efficiency. The significantly lower local
efficiency of the left dAl in aRCVS may imply impaired central parasympathetic modulation, which is highly plausible for
the pathogenesis of RCVS.
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Abstract

Objective

Headache is one of the predominant symptoms of cerebral venous thrombosis (CVT). Our aim was to evaluate the
clinical characteristics and risk factors of recurrent headaches (RHs) after CVT.

Methods

The study included patients diagnosed with CVT who presented with headache and had at least six months of follow- up.
The clinical features of their previous headaches and new-onset headaches after CVT were investigated.

Results

Forty-two patients (27 females) with a mean age of 38.5+10.4 years at diagnosis and a follow-up period of 4.4+3.9
years were included. Of these patients, 26 (61.9%) had RHs after the acute stage of CVT, with headaches persisting for
over one year in 21 of them (80.8%). These RHs were classified as tension-type headache-like in 10 patients, migrainous
in 13 and symptomatic trigeminal autonomic cephalalgia in 3 patients. Thirteen patients (50%) with RHs described
previous headaches, while only three patients (18.7%) in the group without RHs had history of headache. We found no
associations between neurological findings, mode of onset, quality of headache, and the presence of phonophobia at
CVT diagnosis of the patients with or without RHs. However, photophobia and thrombosis in multiple venous sinuses
were more frequently observed in the group with RHs compared to those without RHs (25% vs 61.5%, p=0.029 and
50% vs 80.1%, p=0.047; respectively). Additionally, 7 patients in the RHs group described allodynia during their
headache attacks, 2 of them did not have previous headaches and only one of the remaining five patients with allodynia
reported previous allodynia.

Conclusion

Recurrent headaches with a protracted course were observed in nearly two-thirds of the patients with CVT; tension-type
like headaches, migrainous headaches, and symptomatic trigeminal autonomic cephalalgia were the most common
types. Involvement of multiple venous sinuses and the presence of photophobia were associated with RHs. Report of
allodynia and autonomic symptoms in some cases with RHs may suggest central sensitization of the trigemino-cervical
complex and the activation of the trigemino-autonomic reflex after CVT, which have not been previously noted in
studies.
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Abstract

Objective

Administration of maxipost, a known opener of the large conductance calcium-activated potassium (BKcg) channel,
triggers migraine attacks in humans. To study mechanisms of BKcg induced migraine pain, we aimed to develop a
mouse model where migraine-related effects were induced by opening of BKc3.

Methods

As a surrogate marker of migraine-like pain, hind-paw sensitivity was measured with von Frey filaments on mice
(C5BL7/6)BomTac). Sensitivity was measured before and 2 hours after intraperitoneal (i.p.) injection of maxipost 1
mg/kg, 10 mg/kg or vehicle. Nitroglycerin 10 mg/kg was injected as positive control. Mice were injected and tested every
other day for a total of five test days. BKcg channel specificity was investigated in a similar setup with i.p. dosing of
NS11021 1 mg/kg, NS11021 10 mg/kg or vehicle. The Von Frey data were analyzed with repeated measure two-way
ANOVA followed by Dunnet’s post hoc comparison. Data is presented as square root transformed (SQRT) 50 %
withdrawal thresholds. Group size in all experiments were 12.

Results

Dosing with maxipost induced tactile hypersensitivity, both at baseline and 2 hours after injection (both P = 0.0001).
The specific effect of the BKc5 channel on the tactile hypersensitivity was validated by dosing with NS11021, which also
led to increased tactile hypersensitivity both at baseline measurements and 2 hours after injection (both P = 0.0001).
The response 2 hours after injection is presented in Figure 1.
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Figure 1. Tactile sensitivity 2 hours after injection. Both maxipost (A) and NS11021 (B) induces tactile hypersensitivity
similar to the positive control, nitroglycerin. Data is presented as square root transformed (SQRT) 50 % withdrawal
thresholds. N=12 in all groups.

Conclusion

The human migraine trigger maxipost induced hind-paw tactile hypersensitivity in mice. The induction of
hypersensitivity was reproduced with the more specific BKcg channel opener NS11021. Thus, there is a strong indication

that the BKcg channel is involved in the development of tactile hypersensitivity in mice relevant to migraine.
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Abstract

Background: Preclinical and retrospective studies suggest anti-migraine effects of cannabinoids. However, despite broad
patient interest and use, to date clinical trial data on the efficacy of cannabinoids for the acute treatment of migraine are
lacking. This is the first randomized, double-blind, placebo-controlled trial testing the efficacy of cannabinoids for the
acute treatment of migraine.

Methods: In this randomized, double-blind, placebo-controlled, crossover trial, adults (aged 21-65) with ICHD-3 defined
migraine and 2-23 headache and migraine days per month were enrolled and randomized to treat moderate-to-severe
migraine attacks within 4 hours of migraine onset with vaporized cannabis flower. Participants were instructed to treat
up to 4 separate migraine attacks, 1 each with vaporized 1) THC dominant (6% THC), 2) CBD dominant (11% CBD), 3)
THC/CBD mix (6% THC/11% CBD), and 4) placebo cannabis in a randomized, double-blind order. The washout period was
> 1 week between migraine attacks. The primary end point was pain relief at 2 hours post-vaporization. Key secondary
end points were pain freedom and most bothersome symptom (MBS) freedom at 2 hours post-vaporization. Data were
collected via a real-time, interactive smartphone application with push notifications. The association of outcomes with
four different treatments were assessed using a generalized linear mixed effects model. A random intercept structure
was included to account for the cluster effect of subjects going through the same trial multiple times. During the trials,
some subjects filled out the survey before or after the expected timepoints. To minimize the loss of data due to the
late/early responses, we performed a sensitivity analysis using a time window to retain as much subset of the data as
possible without increasing possible exposure to retention bias. The protocol was registered at ClinicalTrials.gov
(NCT04360044).

Results: 92 participants were enrolled and randomized and 71 participants treated at least one migraine attack. Median
age was 41 and 82.6% were female. 27.2% had chronic migraine. For 234 migraine attacks, the participant entered 2
hour data, and for a subset of 202 migraine attacks the participant entered data time-stamped between 1.5 hours and 3
hours after the time 0 questionnaire. Sensitivity analyses were performed with both the total and subset populations
with the same results. At 2 hours post-vaporization, THC/CBD mix was superior to placebo at achieving pain relief
(n=234 sample: 69.0% vs 48.3%, OR [95% CI]: 3.07 [1.26, 7.51], p=0.014; n=202 sample: 66.0% vs. 45.3%, 2.78
[1.13, 6.82], p=0.026), pain freedom (n=234 sample: 36.2% vs. 15.5%, 3.67 [1.36, 9.93], p=0.010; n=202 sample:
38.0% vs. 15.1%, 4.71 [1.54, 14.42], p=0.007) and MBS freedom (n=234 sample: 62.1% vs. 36.2%, 3.53[1.49, 8.35],
p=0.004; n=202 sample: 62.0% vs 35.8%, 3.46 [1.40, 8.55], p=0.007). THC dominant was superior to placebo at
achieving pain relief at 2 hours (n=234 sample: 70.5% vs. 48.3%, 3.417 [1.41, 8.29], p=0.007; n=202 sample: 70.0%
vs. 45.3%, 3.40 [1.37, 8.43], p=0.008) but was not significantly different from placebo for pain freedom or MBS
freedom. CBD dominant was not significantly different from placebo for pain relief, pain freedom or MBS freedom.
Sleepiness was the most common side effect, followed by euphoria. There were no serious adverse events.

Conclusion: Acute treatment of migraine with vaporized THC/CBD mix (6% THC/11% CBD) was superior to placebo for
pain relief, pain freedom and MBS freedom at 2 hours. Future multi-center RCTs are needed and should examine pain
freedom and MBS freedom as co-primary endpoints. Future research should examine whether frequent use of
cannabinoids conveys risk of medication-overuse headache.
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Abstract

Objective: Recent studies have linked brain changes in the mesocorticolimbic reward system to patients with chronic
migraine and medication overuse headache (CM+MOH), although the mechanisms underlying their role in MOH
development remain unclear. To address this question, we compared CM+MOH and CM patients on a decision-making
task and correlated their performance with MRl measures of cortical thickness (CTh).

Methods: We recruited 60 patients with CM (82% female, 45.6 = 11.6 years), of which 30 had comorbid MOH, and 60
age- and sex-similar healthy controls (HC). Using the automated surface-based analysis package FreeSurfer, we
compared the cortical thickness (CTh) and subcortical nuclei volume between the groups. The patient groups also
completed the lowa Gambling Task (IGT) to evaluate decision-making under ambiguity and the substance dependence
scale (SDS) questionnaire.

Results: Compared to CM patients, patients with CM+MOH showed a significant reduction in CTh in several key brain
regions of the mesocorticolimbic reward circuity, including the bilateral anterior cingulate cortex(ACC), left superior and
rostral middle frontal cortices, with the CTh of the left ACC being inversely correlated with SDS score(r = —0.41, p =
0.024). We also observed reduced CTh in the left cuneus, parahippocampus, and right pars opercularis (Figure 1A).
Additionally, decreased volume in subcortical regions associated with reward processing, including the left globus
pallidum, right amygdala, and right cerebellum, was observed in patients with CM+MOH compared to CM patients.

Furthermore, CM+MOH patients had poorer performance on the IGT, consistently making disadvantageous choices
(lower net scores), whereas CM patients shifted to more advantageous strategies (Figure 1B). Interestingly, IGT
performance showed a negative correlation with the CTh of the right ACC(r = —0.41, p = 0.029), as well as with
analgesic consumption (r = —0.53, p = 0.011), suggesting a link between decision-making under ambiguity and MOH.
While there was no significant difference in headache profiles, patients with CM+MOH reported more frequent analgesic
use (22.96 * 7.8 vs. 9.08 * 7.01 days; p < 0.001) and higher SDS score (8.3 + 3.3 vs. 4.2 = 3.8; p < 0.001)
compared to CM patients, with analgesic consumption being positively correlated with SDS score(r = 0.402, p = 0.007).

Conclusion: Our findings provide both imaging and behavioural evidence supporting the presence of a dysregulated
reward processing mechanism in patients with CM+MOH.
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Figure 1. Comparison between patients with CM and CM+MOH. A. Regions with reduced cortical
thickness in CM+MOH patients compared to CM patients. B. Performance on the IGT, as indicated by
the net score (“disadvantageous decks” minus “advantageous decks”), showing no improvement in
CM+MOH patients relative to CM patients.
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Abstract

Objective

Migraine with dizziness, migraine with prominent vertigo or vestibular migraine is a growing diagnosis. Indeed, a high
proportion of patients with migraine complain of vestibular symptoms. Both the International Headache Society and the
Barany Society agreed on diagnostic criteria for vestibular migraine. Whether the distinction between migraine and
vestibular migraine is useful or not is a matter of debate. Our objective was to examine responses to migraine-specific
preventive medications targeting the CGRP pathway in vestibular migraine patients, comparing them to migraine
patients without vestibular symptoms.

Methods

We conducted an audit of consecutive patients attending the Headache Novel Therapies Clinic at King's College Hospital,
London, UK. Patients on CGRP pathway monoclonal antibodies were included. Patients seen between January 2019 and
March 2023 were included. History of migraine features and characteristics including vertigo were reviewed. Patients
fulfilling ICHD-3 criteria for vestibular migraine were considered as such. Efficacy of treatment was compared between
migraine and vestibular migraine patients at baseline, 6 and 12 months of treatment This was a convenience sample of
treated patients. A sample size calculation estimated groups should involve at least 14 patients. Monthly migraine days
and monthly headache days were used as efficacy variables. Median and interquartile range are used to describe
headache frequency, Mann Whitney tests were used for comparison of medians and Chi-square for comparison of
dichotomous variables. A generalized linear model with a negative binomial distribution and log link function was applied
to identify predictor variables where change in headache days at 12 months was the dependent variable, this being
baseline headache days minus headache days at 12 months plus 29 days to make all the values natural numbers in a
scale of 0-57 as previously described (1). Sex, age, presence of vestibular symptoms, allodynia, change in headache at
6 months and migraine duration, as a marker of refractory status, were used as covariates. Statistical significance was
established at P < 0.05 (IBM SPSS Statistics for Mac, Version 28.0. Armonk, NY: IBM Corp).

Results

One hundred and sixty-one migraine patients in total had been on the CGRP pathway monoclonal antibodies of which 20
were males, mean age was 46 (£15, SD) years old. AlImost half of the patients (79/161) fulfilled the criteria for vestibular
migraine. Eighty patients had been on fremanezumab and 81 on erenumab with similar distribution of vestibular
migraine/ migraine patients with each drug. No statistically significant difference between groups in the median of
monthly migraine days was shown at baseline, 6 and 12 months (migraine vs vestibular migraine; baseline 15 vs 15
(IQR 25-28); 6 months 7 vs 8 (IQR 3-15); 12 months 5 vs 5 (IQR 3-10). Even if a a significant difference between groups
in the median of monthly headache days was shown at 6 and 12 months (migraine vs vestibular migraine; baseline 28
vs 28 (IQR 25-28); 6-months 22 vs 28 (total IQR 11.5-28), P = 0.006; 12-months 11 vs 28 (total IQR 5.75-28), P <
0.001) the generalized linear model failed to show significant predictors of outcome. Of note, there was significantly
more allodynia in the vestibular migraine group (c2 = 6.53, P = 0.011).

Conclusion

The response to CGRP-pathway antibodies is comparable between vestibular migraine and migraine patients in terms of
median monthly migraine days, median monthly headache days seem to respond less in vestibular migraine patients
although the regression model did not show vestibular migraine or allodynia as predictors. A different biology mediating
non-migraine headaches in vestibular migraine patients is possible although the presence of vestibular symptoms did
not act as a predictor of such outcome.



1. Villar-Martinez MD, Goadsby PJ. A simple method for transforming headache days to facilitate change
modelling. Cephalalgia. 2021;41(1S):279.
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Abstract

Objective:

Spontaneous intracranial hypotension (SIH) is a unique headache disorder associated with postural changes, and spinal
cerebrospinal fluid (CSF) leakage is considered the main pathogenic factor. Epidural blood patches (EBP) are the
mainstay of treatment, especially after failure of conservative treatment, although the response to treatment could be
variable. The SIH-EBP score was developed for prognostic purposes, and a cutoff score of = 3 was predictive of treatment
response to the first EBP. However, the grading system has not been validated. This study aimed to validate the SIH-EBP
score in SIH patients in an independent patient cohort.

Methods:

This was a retrospective study involving patients diagnosed with SIH and receiving at least one EBP in a tertiary medical
center in central Taiwan. The SIH-EBP score (range 0-5) consists of two clinical and two radiological variables, including

female sex [1 point], age = 50 years [1 point], midbrain-pons angle = 40° [1 point], and anterior epidural cerebrospinal
fluid collections (< 8 segments [2 points] or 8-18 segments [1 point]). The data mentioned above were independently
assessed by a neuroradiologist and a neurologist, respectively. The cutoff score was determined by the receiver
operating characteristic (ROC) curve, and the areas under the ROC curve (AUC) were calculated.

Results:

In total, 96 patients with SIH were identified, and 49 (51.0%) received at least one EBP and were included in the
analysis. The SIH-EBP score was positively associated with the response rate to the first EBP (p=0.006). Based on the
previous publication, an SIH-EBP score of =3 was associated with an accuracy of 69.40% in predicting the response to
the first EBP (sensitivity=73.70%, specificity=66.70%). Based on the treatment outcome in our own patients (n=49),

the cutoff score predictive of the response to the first EBP was determined at =2 (accuracy=75.5%, sensitivity=52.60%,
specificity=90.00%, and AUC=0.77, p<0.0001).

Conclusion:

The SIH-EBP score can be utilized as a predictor of the response rate to the first EBP in SIH patients. A higher SIH-EBP
score is associated with a better response. However, in our study, a score of = 2 was more accurate than a cutoff of = 3.
Therefore, differences in study populations, treatment strategies, definition of treatment response, image interpretation,
and other factors could have contributed to the consistencies.
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Abstract

Objective: Chronic migraine patients with daily headache have been excluded from most of the randomized clinical
trials assessing the efficacy of anti-calcitonin gene-related peptide (CGRP) monoclonal antibodies (mAbs). To date, there
are few reports on the efficacy of CGRP-mADbs in patients with chronic migraine suffering Monthly Daily Headache (MDH).
In the present sub-study, we analyzed the tolerability and effectiveness of galcanezumab in patients with chronic
migraine and daily headache from a large multicentric registry

Methods: Multicenter (n=12) prospective cohort study. The study population were patients with diagnosis of chronic
migraine, according to the International Classification of Headache Disorders, 3rd version. All consecutive patients that
were treated with Galcanezumab were included. According to the local guidelines, Galcanezumab is approved in patients
with prior failure to three or more migraine preventive drugs, including onabotulinumtoxinA. The study period was
between November 15, 2019, to January 31, 2022. Patients were evaluated by headache experts by in-person
evaluations and followed-up quarterly. A series of variables were routinely collected, including demographic variables,
other psychiatric comorbidities and painful syndromes, clinical situation of migraine, and impact of migraine.

Response to treatment was according to the 50% responder rate, defined as the proportion of patients with who
achieved a reduction of at least 50% in the number of headache days per month, compared to the baseline period.
Tolerability was assessed as the proportion of patients who discontinued the treatment due to inadequate tolerability.
Data of follow-up at 12 months are presented.Patients with chronic migraine with daily headache were compared to
patients with chronic migraine or high-frequency episodic migraine.

Results: In our registry of 1055 patients, 348 (33.0%) presented MDH. Differences between groups are shown in the
table. Patients with MDH had fibromyalgia, other chronic pain and mood disorders requiring drug treatment more
frequently.

At 12 month follow-up, patients with MDH has SR50 of 37.9% compared to 55.6% (p=0.001) in non MHD. Moreover
galcanezumab retention was 56.6% and 78.6% (p=0001) and Galcanezumab was discontinued due to adverse events
in 12.6% and 3.7% (P=0.001), respectively.

Conclusion: Patients with Monthly Daily Headache had more systemic chronic pain and mental disorders and presented
more adverse events to Galcanezumab treatment. Moreover, more than one third of patients with MDH had a good
response to galcanezumab.

Variables DH patients (n=348) Non-DH (n=707) P value
Age, mean (SD) 50.9 (13.0) 49.2 (11.5) 0.2
Female, n (%) 299 (85.9) 576 (81.5) 0.1
Migraine worsening, years [IQR] 7 [4-13] 8 [4-14] 0.1
Chronic migraine, n (%) 334 (96.0) 472 (60.8) 0.001
Monthly headache days (MHDs), baseline [IQR] 30 [30-30] 16 [12-20] 0.001
HIT6 baseline, [IQR] 71[67-74] 68 [65-72] 0.2
Mental disorders, n (%) 130 (43.9) 216 (37.0) 0.05
Fibromyalgia, n (%) 47 (15.9) 54 (9.2) 0.004
Other chronic pain, n (%) 91 (30.7) 115 (19.7) 0.001
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Abstract

Objective

The objective of the multicentre, randomised, sham-controlled clinical trial was the assessment of the therapeutic
efficacy of Kinetic Oscillation Stimulation (K.O.S) of the nasal cavity as a preventive treatment for chronic migraine.

Methods

Patients with chronic migraine were randomised to either receive intranasal stimulation (85 Hz, 80 mbar, n=67) or sham
stimulation (no vibration, 30 mbar, n=65) once per week for 10 minutes per nostril over a period of 6 weeks. The first
two treatment weeks were considered as a run-in period whereas the 4-week treatment period between weeks 3-6 was
defined as the performance assessment period. Primary outcome was the reduction of monthly headache days with
moderate to severe intensity during the 4-week performance assessment period compared to the 4-week baseline period
in the treatment group versus the sham group. Analysis was conducted using a group-sequential design applying the O
‘Brien & Fleming alpha spending function which uses the updated boundaries of the interim analysis and the estimates
from the ANCOVA model and provides an adjusted p-value from the final stage.

Secondary endpoints included the reduction of headache days with moderate to severe intensity during a 4-week follow-
up period, the 30% response rate of the reduction of headache days of moderate to severe intensity, and the reduction
of migraine days compared to baseline. Data was analyzed using ANCOVA or a van Elteren Test stratified for medication
overuse. All statistical tests for secondary performance endpoints and sensitivity analyses are considered exploratory
and no adjustment for multiplicity was made.

Results

Intranasal K.O.S significantly reduced the number of monthly headache days with moderate to severe intensity from
baseline when compared to sham stimulation. The difference in least square means (LSQ) of the ANCOVA model,
containing terms for treatment, baseline value, and medication overuse was 2.23 (CI95%=[-3.95; -0.51], p=0.0132).
The effect was sustained during the follow-up period with an LSQ difference of -2.68 (CI95%=[-4.32;-1.04], p=0.0014).
The number of patients with a 30% or greater reduction of headache days of moderate to severe intensity during the
performance assessment period compared to baseline (30% response rate) was 47.1% in the active treatment vs. 25.4%
in the sham group (p=0.0102).

The analysis of the reduction in migraine days compared to baseline revealed an LSQ difference between active and
sham treatment of -2.40 (CI95%=[-4.06; -0.73], p=0.0048) during the performance assessment period and -2.87
(C1I95%=-4.54; -1.20], p=0.0008] during the follow-up period.

The treatment was well-tolerated with no treatment-related serious adverse events.

Conclusion

The findings of the clinical trial show that intranasal K.O.S is an effective, well tolerated, and safe option for the
preventive treatment of chronic migraine. Efficacy was preserved in patients with medication overuse. Efficacy was
sustained over the entire 4-week follow-up period which may suggest that once the treatment effect is established, the
maintenance of the treatment effect may require less frequent stimulations. However, this aspect will need to be
assessed and confirmed in future investigations as it was outside of the scope of this trial.



The non-pharmacological nature of the treatment positions K.O.S as a valuable expansion of the current therapeutic
portfolio since most of the current preventive treatments have a significant risk of causing systemic unwanted side
effects, which were not observed in this trial.
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Abstract

Objectives

Headache is one of the most frequent symptoms of acute systemic infections. We aimed to characterize the clinical
phenotype and duration of headache experienced during the course of Influenza infection, and the need and response
to acute treatment.

Methods

Observational analytic study with prospective cohort design. Adult patients with confirmed diagnosis of influenza virus
infection were screened and included if they fulfilled the International Classification of Headache Disorders criteria for
9.2.2.1 acute headache attributed to systemic viral infection. Patients were excluded if they had an unstable medical
situation, cognitive impairment, speech disorders or declined to participate. The study period was between 23rd January
2023 and 4th April 2023. Valladolid East Medical Review Board approved the study (Pl 22-2884) and all participants
gave informed consent form. The study protocol was published in ClinicalTrials.gov (NCT05704335).

Results

During the study period 103 patients were screened and 75 fulfilled the eligibility criteria, 42 (56%) males, aged 43
(standard deviation (SD): 15,9) years. Twenty (27%) patients had prior history of headache, and 46 (61%) had
previously experienced headache during the course of other infections. All patients were managed in an outpatient
setting.

Headache began within the first 24 hours in 51 (68%) patients. The median duration of the headache was 96 [IQR: 48-
144] hours and lasted 10 or fewer days in 67 (89%) cases. Headache was bilateral in 39 (52%) cases, predominantly
located in the frontal (n=36, 48%) or temporal (n=29, 39%) regions. Patients reported the quality of pain as pressing in
46 (61%) cases and stabbing in 16 (21%). The median intensity of headache was 7 [IQR: 6-8] out of 10. Patients
associated photophobia (n=44, 59%), phonophobia (n=38, 51%), osmophobia (n=8, 11%), nausea (n=27, 36%),
vomiting (n=10, 13%), worsening with physical activity (n=62, 83%).

All patients required acute medication, with paracetamol (n=44, 59%) and non-steroidal anti-inflammatory drugs (n=44,

53%) being the most frequently used drugs. The proportion of patients who responded to these was 55% and 70%,
respectively.

Conclusion

The clinical phenotype of acute headache attributed to systemic Influenza infection was similar to other systemic
infections, such as coronavirus disease 2019. In most cases, the headache was self-limited and lasted for ten days or
less and responded to symptomatic treatment.
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Abstract

Objective: Our purpose here is better to characterize the family impact of headache disorders in Denmark by
conducting a nationwide cross-survey.

Methods: The Headache in Denmark (HINDER) study is a nationwide cross-sectional survey of people with headache,
conducted using SurveyXact (Rambgll Group A/S, Copenhagen). Family impact was assessed in a study sample
generated by population screening and recruitment. Data collection occurred from November 30th, 2022, to December
13th, 2022. The study module enquired into a range of romantic and domestic domains, including child-care.

Results: Out of 4,436 respondents in the HINDER panel, 1,513 (82.6% female, 17.4% male; mean age 45.09 = 11.71
years) completed the family impact study. Two thirds (66.0%) reported headache as a challenge in their current
relationship, 56.0% agreed they would be a better parent without headache, and 39.0% agreed that their children would
have a better quality of life. Headache influenced the decision to have children for 10.5% overall and 19.0% for those
with daily headache. Headache affected recent activities, such as abstaining from domestic duties (81.7%), transferring
parental responsibilities (69.1%), and diminishing participation, enjoyment, or mental presence (71.3-81.8%) in family
time and activities.

Conclusions: There is a substantial family burden of headache disorders beyond the progenitor with negative impacts
extending to partners and children. Our findings quantify the burden of headache disorders on individuals across
several romantic and domestic domains, including child-care, and headache disorders were reported to have a negative
impact across all assessed constructs.
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Abstract

Objective: Atogepant is an oral calcitonin gene-related peptide receptor antagonist approved in the United States for
preventive treatment of migraine in adults, and in Puerto Rico, Canada, and Israel for the preventive treatment of
episodic migraine in adults. The objective of this analysis was to evaluate monthly migraine day (MMD) responder rates
to further characterize the efficacy profile of atogepant.

Methods: ELEVATE was a randomized, double-blind, placebo-controlled trial conducted in Europe and North America.
Adults (18-80 years) with 4-14 MMDs on average in the previous 3 months and during baseline who had previously
failed 2-4 classes of conventional oral medications for preventive treatment of migraine were randomized to atogepant
60 mg once daily (QD) or placebo. This analysis evaluated the proportions of participants achieving =25%, =30%,
=50% (alpha-controlled secondary endpoint [across 12 weeks]), =75%, and 100% reductions in mean MMDs across 12
weeks and at each 4-week interval.

Results: A total of 309 participants were included in the analysis population (placebo: n=155; atogepant 60 mg QD:
n=154). Across the 12-week treatment period, a =50% improvement was achieved by 50.6% (78/154) of atogepant-
treated participants vs 18.1% (28/155) of placebo-treated participants (P<0.0001). Significant treatment effects were
observed for the achievement of a 225%, =30%, =75%, and 100% reduction in MMDs across the 12-week treatment
period in atogepant vs placebo-treated participants, respectively: 74.0% (114/154) vs 43.9% (68/155), P<0.0001;
71.4% (110/154) vs 38.7% (60/155), P<0.0001; 27.3% (42/154) vs 1.9% (3/155), P<0.0001; 6.5% (10/154) vs 0.0%,
P<0.05. These significant treatment effects were observed as early as the first 4-week interval and maintained
throughout the double-blind treatment period (Table). No new safety concerns were identified.

Conclusion: Treatment with atogepant 60 mg QD significantly increased the proportions of participants achieving
=25%, =30%, =50%, =75%, and 100% reductions in MMDs compared with placebo.

Table. Proportion of Participants Achieving =25%, =30%, =50%, =75%, and
100% Reductions in Mean Monthly Migraine Days Across Each 4-Week Interval
(OTHE Population)

Atogepant 60 mg QD Placebo
(n=154) (n=155)
Weeks Weeks Weeks Weeks Weeks Weeks
14 5-8 9-12 1-4 5-8 9-12
=25%
Responders 77.6% 73.3% 73.0% 39.6 45.5 49.7
o (118/152)  (110/150) (103/141) (61/154) (70/154) (75/151)
% (n/N)
=30%
Responders 73.0% 72.0% 68.8t 31.2 38.3 46.4
% (n/N) (111/152) (108/150) (97/141)  (48/154) (59/154) (70/151)
=50%
Responders 54.6% 52.7% 56.7% 14.9 26.6 32.5

Y (83/152) (79/150) (80/141) (23/154) |(41/154) (49/151)
6 (n/N)



=75% 29.6% 31.3% 36.2% 1.3 7.8 8.6

Responders

(45/152) (47/150) (51/141) (2/154) (12/154) (13/151)
% (n/N)
=100% 13.8* 14.0* 15.6* 0.0 2.6 4.6
Responders

% (n/N) (21/152) (21/150) (22/141) (0/154) (4/154) (7/151)

*P<0.01 vs placebo. tP<0.001 vs placebo. $P<0.0001 vs placebo.

Responders were defined as participants with =25%, =30%, =50%, =75%, or 100%
reduction from baseline in mean monthly migraine days. For analysis purposes, 4-week
interval was considered to be 28 days. OTHE, off-treatment hypothetical estimand.
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Abstract

Objectives. The calcitonin gene-related peptide (CGRP) pathway is therapeutically targeted for migraine treatment;
however, there may be scope to improve upon current drugs. Current CGRP pathway-modulating therapeutics are
designed to target either CGRP itself, or the canonical CGRP receptor, comprising the calcitonin-like receptor [CLR] and
receptor activity-modifying protein 1 [RAMP1]). CGRP can, however, also activate the AMY7 receptor, comprising the
calcitonin receptor (CTR) and RAMPL. It is currently unclear whether both receptors contribute to migraine
pathophysiology, and thus whether therapeutic gains could be made by targeting both receptors. Determining where
each receptor is expressed in migraine-relevant locations is required to help address this question. Therefore, this
project aimed to explore the expression of CLR, CTR, and RAMP1 in migraine-relevant tissues.

Methods. As antibodies to some receptor subunits have limitations, this study instead examined RNA expression in
tissue sections. Regions were chosen based on previous evidence of migraine relevance, and previous reports of CGRP
expression. RNA-fluorescence in situ hybridization (RNA-FISH) was performed to detect receptor subunit expression. RNA-
FISH probes were first validated using transfected cell models. Tissue was then collected from adult male and female
Sprague-Dawley rats, sectioned, and RNA expression probed. Fluorescence was visualized using confocal microscopy.
Detection was multiplexed, enabling co-detection of multiple receptor subunits in single sections.

Results. Various migraine-relevant regions, such as the trigeminal ganglia, nucleus accumbens, caudate putamen,
dorsolateral pons, and amygdala, were probed for receptor subunit expression. Some regions contained subunits for
both receptors, such as the nucleus accumbens, and others predominantly expressed subunits for only one receptor,
such as the caudate putamen. Each region displayed a unique combination of cells expressing subunits of the CGRP and
AMY] receptors.

Conclusions. RNA-FISH offers a useful tool for comparing multiple receptor subunits in single sections. Detection of both

CGRP and AMY receptor subunits in migraine-relevant sites suggests that CGRP could exert its effects through either or

both receptors in individual locations. As such, further research should be performed to disentangle the roles of each
receptor.
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Abstract

Objective

Headaches remain one of the most common chief complaints amongst patients presenting to health facilities in rural
areas in Cameroon and a major contributor to the burden of neurological disorders in Cameroon. The management of
headache in rural areas in Cameroon is greatly hindered by a critical shortage of health personnel with training in
headache management. In most rural areas in Cameroon, primary healthcare nurses act as the main consultants due to
the scarcity of physicians in these areas. However, most of these primary healthcare nurses lack basic skills and
knowledge on headache. This often results in misdiagnosis and mismanagement of headaches, inappropriate
prescription of analgesics, increased rates of medication overuse headaches and late referrals of secondary headaches.
The objective was to improve the diagnosis and management of headache in rural areas in Cameroon by offering a basic
training on headache to primary healthcare nurses working in these areas.

Methods

We randomly selected 33 primary healthcare nurses working in rural areas in the North West, West and Adamawa
regions of Cameroon. These nurses were the main consultants in their primary health centers. Prior to the training, a
pre-training survey was conducted amongst the participants to assess their baseline knowledge and practices on
headaches. The results of the survey were used to inform the content of the training. A basic training on headache was
then given to the 33 primary healthcare nurses. The training was focused on basic anatomy of head and brain, definition
of headache, differences between primary and secondary headaches, different types of primary headaches, red flags of
headache, basic management of primary headaches and when to refer a patient with headache. Six months after the
training, we conducted another survey to assess the impact of the training on the clinical practice of the nurses.

Results

Prior to the training, only 23.3% of the participants could accurately define headache; 27.4% could differentiate between
primary and secondary headaches; only 15.2% could identify at least one red flag of headache; 28.2% could accurately
prescribe medications for primary headaches. Additionally, there was a high rate of inappropriate prescription of opoids
like codeine and corticosteroids (dexamethasone) as treatment for headaches. There was a significant improvement in
the results six months after the training; 93.2% could now accurately defined headache; 89.7% could differentiate
between primary and secondary headaches; 79.7% could identify major red flags of headache; 96.4% could accurately
prescribed medications for primary headaches. Furthermore, all participants reported a significant improvement in
outcomes of headaches managed by them and patient satisfaction rate after the training.

Conclusion

Training primary healthcare nurses on basic headache assessment and management can significantly reduce headache
misdiagnosis, mismanagement, and inappropriate prescriptions of medications for headaches in resource-limited
settings where there is a critical shortage of headache-trained physicians.
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Abstract

Abstract

Background and Purpose Advances in neuroimaging techniques during the past few decades have captured impaired
functional brain activity in migraine disorders, yet the molecular mechanisms accounting for its alterations in
migraine remain largely unknown.

Methods 27 patients with episodic migraine (EM) and 30 sex-, age- and education-matched healthy controls (HCs)
underwent resting-state functional and structural magnetic resonance imaging (MRI) scans. Regional homogeneity
(ReHo) of fMRI was compared between the two groups. Based on Allen Human Brain Atlas and risk genes in migraine, we
identified gene expression profiles associated with ReHo alterations in EM.

Results Compared with HCs, patients with EM showed increased ReHo in the left orbital part of superior frontal gyrus
(ORBsup.L) (P < 0.05, cluster-level FWE-corrected). The expression profiles of 16 genes were significantly correlated with
ReHo alterations in EM (P< 0.05/5,013, Bonferroni corrected). These genes were mainly enriched fortranscription
regulation, synaptic transmission, energy metabolism as well as migraine disorders. Furthermore, the neural activation
was positively correlated with Hamilton Rating Scale for Anxiety (HAMA) scores.

Conclusion Overall, these findings not only demonstrated that the regional brain activity was increased in patients with
EM, which was associated with illness duration and emotional regulation, but also provided new insights into the genetic
mechanisms underlying these changes in migraine.
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Abstract

Objective: Chronic migraine with medication overuse headache (CM-MOH) represents one of the most disabling
phenotypes across the migraine spectrum. Patients with CM-MOH suffer several comorbidities, including sleep disorders.
The aim of this study is to better define the chronotype of migraine patients by means of subjective clinical scales and
salivatory melatonin measurements.

Methods: We enrolled 40 patients with CM-MOH, 18 patients with episodic migraine (EM) and 32 healthy controls (HCs).
All subjects completed the Morningness-Eveningness Questionnaire (MEQ), the Pittsburgh Sleep Quality Index (PSQI)
and a prospective sleep diary, and underwent 5 saliva melatonin samplings (at hourly intervals with the first sample
collected 3 h before the subject's regular bedtime). We calculated the “Dim Light Melatonin Onset” (DLMO), a well-
known biological marker of circadian phase in humans. Furthermore, we considered the clinical and demographic
features and the psychological profile of subjects enrolled.

Results: EM patients were younger when compared to CM-MOH patients and HCs. According to the PSQI, symptoms of
depression and anxiety and sleep disturbances were more frequent in CM-MOH when compared to EM, as expected. MEQ
score was higher in CM-MOH (59.6+7.7) when compared to EM (53.3+11.9, p=0.045) and HCs (51.0+10.1, p=0.001).
According to MED, a subjective morningness profile was more prevalent in CM-MOH (56.8%) when compared to EM
(33.3%) and HCs (17.2%) (p=0.001). DLMO occurred earlier in CM-MOH (20:31+52 minutes) and in EM (20:28+0:49
minutes) when compared to HCs (21:17+63 minutes; p=0.05 and p=0.014, respectively). This was confirmed in a
multinominal regression after correction for age and sex. DLMO did not differ between CM-MOH and EM groups
(p=1.000). According to DLMO, a biological morningness profile was more prevalent in CM-MOH (32.4%) and in EM
(33.3%) when compared to HCs (7.4%) (p=0.019).

Conclusion: Migraine patients showed a morning-oriented chronotype when compared to HCs. Chronotype evaluated
according to DLMO did not differ between CM-MOH and EM, suggesting an endogenous phenotype of migraine biology

without association with disease severity. By contrast, CM-MOH patients described themselves as more morning
oriented, showing a role of behavioral aspects related to the more severe phenotype of disease.
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Abstract

Objectives

Overuse of acute medications is one of the leading causes of the transition from episodic to chronic migraine. Chronic
migraine is associated with greater self-reported disability and impact on daily life compared to episodic migraine.
Unknown is the connection between headache-related disability and persistent central sensitization, the presumed
mechanism underlying the transformation process and daily recurrence of attacks.

Material and Methods

We prospectively enrolled 22 medication overuse headache (MOH) patients who underwent wrist stimulation of the
median nerve to record somatosensory evoked potentials (SSEPs). Patients completed the Migraine Disability
Assessment (MIDAS) questionnaire, the most commonly used questionnaire to assess 3-months migraine-related
disability, the Headache Impact Test (HIT-6), which measures the negative impact over 1-month, and the 12-item
Allodynia Symptom Checklist (ASC-12). Patients also self-rated their headache-related disability on a scale from 0 to 3.
We investigated the N20-P25 amplitude and its habituation, as well as high frequency oscillations (HFO) that most
directly reflect thalamo-cortical (early HFO) and primary cortical (late HFO) activation.

Results

In patients with MOH, the values of self-rated disability (r = 0.560, p = 0.01), the ASC-12 scale (r = 0.531, p = 0.01),
the amplitude of cortical HFOs (r = 0.466, p = 0.03), and the habituation deficit of SSEPs (r = 0.588, p = 0.005) are
directly proportional to the HIT-6. There was no correlation between MIDAS scale values and the other clinical and
electrophysiological variables evaluated.

Discussion
Our findings indicate that both primary cortical oscillatory activity and habituation deficit of SSEPs are measurable

indicators of 1-month headache-related disability. In addition, allodynia and subjective perception of the disease are well
encoded by the neurophysiology and HIT-6 combination.
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Abstract

Objectives

To conduct a detailed clinical phenotyping study of orthostatic headaches in patients with spontaneous intracranial
hypotension (SIH) as part of the overall objective to describe a working definition for what constitutes an orthostatic
headache.

Methods

Structured clinical review of consecutive patients with SIH confirmed on magnetic resonance imaging (MRI) referred to a
specialist Headache clinic. The 75th centile values for baseline severity lying flat (0-10 scale), time to onset/exacerbation
of headache on becoming upright, and time to baseline severity on lying flat were documented. Non-headache
symptoms recognised in SIH were also systematically recorded.

Results
Hundred and two patients were recruited. An orthostatic headache was noted in 68% of the cohort at time of first review.
The 75th centile values for baseline severity lying flat, time to onset/exacerbation of headache on becoming upright, and

time to baseline severity upon recumbency were <2.5, <90 minutes, and <30 minutes, respectively. At least one
audiovestibular symptom was present in in 61.2%, whilst at least one migrainous feature was observed in 78.6%.

Conclusions

Typical orthostatic headaches associated with SIH have a baseline severity when lying flat of <2.5 (0-10 scale), an
onset/exacerbation in severity on becoming upright within 90 minutes, and offset to baseline severity on lying flat of
within 30 minutes. Both audiovestibular and migrainous features are commonly present in this cohort of patients.
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CGRP-induced relaxation of human coronary arteries is mediated via G protein py-
subunit activation instead of second messenger cAMP

Tessa de Vriesl, Antoon van den Bogaerdtz, A H Jan Danserl, Antoinette MaassenVanDenBrink®
1Division of Vascular Medicine and Pharmacology, Department of Internal Medicine, Erasmus University Medical Center,
Rotterdam, Netherlands. 2ETB-BISLIFE, Heart Valve Department, Beverwijk, Netherlands

Abstract

Objective

Calcitonin gene-related peptide (CGRP) is a potent vasodilator and both CGRP and its receptor are a target for novel anti-
migraine medication. Levels of the second messenger cAMP increase after activation of the CGRP receptor, and the
subsequent relaxation of arteries is assumed to be mediated via CAMP. However, previous results showed that inhibition
of protein kinase A (PKA), adenylate cyclase or guanylate cyclase does not have an effect on CGRP-induced relaxation
[1]. Here, we further investigate the intracellular signaling following CGRP receptor activation resulting in relaxation of
arteries.

Methods

Human coronary arteries were isolated from 23 heart valve donors (14 female, 9 male, age 53+3) and mounted in a
myograph system. Concentration-response curves to human aCGRP (10 pM-1 uM) were constructed after precontraction
with 30 mM KCI. Vessel segments were incubated with or without additional inhibitors of adenylate cyclase (MDL-
12330A), PKA (H89), exchange protein directly activated by cAMP (EPAC; ESI-09), PKG (KT5823), different potassium
channels (apamin+TRAM, iberiotoxin, glibenclamide), Gag subunit (YM254890) or the GBy-subunit (gallein). Moreover,

intracellular cAMP levels were measured in the presence or absence of adenylate cyclase inhibitors SQ22536 and DDA.

Results

Inhibitors of adenylate cyclase, PKA, PKG, EPAC, potassium channels or Gag did not affect the relaxation to CGRP, while

adenylate cyclase inhibitors SQ22536 and DDA could effectively reduce the rise in cCAMP after stimulation. The GBy-
subunit inhibitor gallein did dose-dependently inhibit the relaxation to CGRP in human coronary arteries.

Conclusion

While CGRP signaling is generally assumed to act via cCAMP, the CGRP-induced vasodilation in human coronary arteries
could not be inhibited by targeting this intracellular signaling pathway at different levels. Instead, CGRP-induced
vasodilation involves the activation of GBy-subunits. Future research should further identify the exact signaling pathway
of CGRP resulting in relaxation of arteries. Possibly, the downstream signaling pathway of CGRP could be targeted to
enhance the anti-migraine effect of medication, while limiting cardiovascular side effects.

[1] De Vries, T., Labruijere, S., Van den Bogaerdt, A., Danser, A.H.J., MaassenVanDenBrink A. Intracellular pathways of
calcitonin gene-related peptide-induced relaxation of human coronary arteries. International Headache Congress 8-12
September 2021. Cephalalgia, 41(1S) 59; P060.
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Characterisation of thalamocortical responses to sensory and nociceptive stimuli in
a mouse model of migraine

Hui Zhou Chenl, KirkJohnson2, Philip Holland?l
1King's College London, London, United Kingdom. 2g; Lilly, Indianapolis, USA

Abstract

Objective

Migraine is a disorder of sensory processing, characterised by throbbing head pain and often accompanied by multi-
modal sensory symptoms, which point to a role of the thalamus. Structural and functional imaging has identified
aberrant activation in the sensory thalamocortical circuits of migraine patients, however, clinical data are contradicting.
Preclinical models allow for invasive investigation of the neurophysiology of these complex circuits across the migraine
cycle, allowing us to identify underlying mechanisms and central targets for migraine treatment. Herein, we aimed to
explore the role of thalamocortical circuits in a chronic mouse model to identify potential underlying neurophysiological
signatures of disease chronification.

Methods

We used a lightweight wireless system (TaiNi) to record local field potentials in the mouse thalamic first-order
somatosensory ventroposteromedial (VPM) nucleus and primary visual cortex (V1) bilaterally. Samples were acquired at
19.5KHz and lowpass filtered at 200Hz, and this wireless system allowed for freely moving, awake recordings. A chronic
migraine model was established by injecting 10mg/kg i.p. nitroglycerin on alternate days for nine days, and was
confirmed with paw withdrawal thresholds using Von Frey filaments. The animals underwent a series of sensory and
nociceptive tests to evoke response potentials at baseline, in the middle of the chronic injections (days 4-5) and two
days after the last injection (day 11). The sensory tests involved two protocols with 60 trials of a 1 second presentation
of high-intensity light (250Lx) interleaved with either of two levels of background light: dark (OLx) or dim (20Lx).
Auditory evoked potentials were also explored by delivering a 20ms tone every 10 seconds for 60 trials. In order to
investigate nociception, we presented laser pulses to the hind paws at randomised intensities and evaluated behavioural
responses to these stimuli.

Results

Paw withdrawal thresholds were significantly lowered after chronic nitroglycerin injections, confirming the establishment
of mechanical hypersensitivity. Visual evoked potentials revealed a decrease in the negative N1 peak amplitude in V1
after chronification, potentially reflecting changes in visual thalamus connectivity to V1, whereas no changes were
observed in the somatosensory VPM thalamus. On the other hand, auditory responses were characterised by a marked
increase in peak-to-peak magnitude in the VPM, which may indicate aberrant cortico-thalamic projections from auditory
processing structures. Finally, laser-evoked potentials showed a significant increase in V1 and VPM response magnitude
after two NTG injections (day 4), but only when the moderate laser intensity (1.5)) was used, likely as a consequence of
NTG-induced central sensitisation of the trigeminovascular system.

Conclusion

Here we demonstrate neurophysiological changes in thalamocortical structures in response to uni- and cross-modal
stimuli in @ mouse model of migraine. Such changes are dependent on stimulation parameters and reveal altered central
mechanisms of migraine occurring during and after chronification. These data support the hypothesis of thalamocortical
dysfunction in migraine and further studies will dissect the precise thalamocortical mechanisms underlying the diverse
symptomatology in migraine.
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Development of a branching logic questionnaire and a Computer Based Assessment
Tool (COMBAT) for Android based smartphones for the diagnosis of primary
headache disorders using International classification of Headache Disorders third
version (ICHD3)
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Abstract

Objective

To develop a branching logic questionnaire and a computer-based assessment tool for Android based smartphones for
the diagnosis of primary headache disorders using International Classification of Headache Disorders third version
(ICHD3) and to test validity of constructed tool for English and Hindi users.

Methods

The development of COMBAT was done in four phases. In phase 1, an assessment of the core diagnostic features of
primary headaches was done using ICHD3 criteria and a review of case records from our headache clinic. It was followed
by the development of the questionnaire and the branching-logic algorithm in phase 2. COMBAT was created as a mobile
application for the Android platform. In phases 3 and 4, validation of the tool was done using different sets of users
against the diagnosis provided by two headache experts (gold standard). Initially, the English version was created
followed by a Hindi version with a back-to-back translation. The basic architecture of COMBAT is shown in Table 1.

Results

In phase 1, 250 case records were analysed for core diagnostic features of primary headaches. We created 15 versions of
the COMBAT and improved upon its features with each version and finally included 143 questions. 385 patients each
were recruited for analysis in phase 3 and 4. In phase 3, the sensitivity, specificity, and accuracy for diagnosis of
migraine by COMBAT was 96.79%, 82.19%, and 94.03% respectively; for tension-type headaches was 75%, 98.3%, and
96.36%, respectively; for trigeminal autonomic cephalalgias headaches was 90.9%, 100%, and 99.48%, respectively; for
“other primary headaches” was 75%, 98.6%, and 97.9%, respectively. In phase 4, sensitivity, specificity, and accuracy
for diagnosis of migraine headache was 95.54%, 89.8%, and 94.8%, respectively; for tension-type headaches as tension-
type headaches was 84%, 98.06%, and 97.14%, respectively; for trigeminal autonomic cephalalgias headaches was
83.3%, 99.46%, and 98.7%, respectively; for ‘Other primary headaches’ was 50%, 98.69%, and 98.44%, respectively.
Only 4 patients each remained unclassified during phase 3 and 4. The mean test duration for the application of COMBAT
was 10.6 (standard deviation-2.85) minutes. In addition to the diagnosis of primary headaches, COMBAT could diagnose
episodic from chronic headaches, medication overuse headaches and possible secondary headaches.

Conclusion

We created ‘COMBAT’, a computer based mobile application tool which demonstrated a high degree of accuracy,
sensitivity, and specificity in recognizing various primary headache disorders, distinguishing chronic daily from episodic
headaches and primary from secondary headaches. COMBAT is the first digital tool for the diagnosis of primary headache
disorders that has been made in India.



Table 1. Basic architecture of the branching logic used in COMBAT

Level 2

Episodic or | Chronic No
Chronic daily Headache
daily headaches
headaches | or
Episodic
headaches
under
transformat
ion
Primary, Primary,
secondary | Secondary
or Possible | or Possible
secondary | secondary
headaches | thunderclap
headaches
Other Possible
Primary ‘other
headaches | primary
headaches’
Episodic Episodic Episodic Episodic Episodic | Status
migraine | TTH or cluster paroxysmal | SUNA/ | migrainosu
or Probable headache | hemicrania | SUNCT |s
Probable | episodic
episodic TTH
migraine
Chronic Chronic Chronic Chronic Chronic | New Daily | Hemicrania
migraine TTH or cluster paroxysmal | SUNA/ | persistent | continua
or Probable headache | hemicrania | SUNCT | headaches
Probable | chronic TTH
chronic
migraine

Abbrv. SUNA-Short-lasting unilateral neuralgiform headache with autonomic symptoms;SUNCT- Short-lasting unilateral neuralgiform headache attacks with
conjunctival injection and tearing (SUNCT);TTH - Tension type headache
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Appeals about migraines in the region with a sharply continental climate

Kuanova Larissa, Tuimebayeva Aida, Zhulamanova Gulzhan
UMC, Astana, Kazakhstan

Abstract

Goal. To study the influence of meteorological conditions on the frequency of migraine headaches in a large metropolis of
Kazakhstan with a sharply continental climate.

Methods.The research population consisted of patients who applied for outpatient admission with migraine headaches to
Astana polyclinics for the period March 2021 to March 2022. A total of 94 patients were included in the study, including
25 (26.6%) men and 69 (73.4%) women. The average age was 38.4+11.6 years. There were 31 smoking patients
(33%). Among these patients, 6 (6.4%) had a history of stroke, arterial hypertension was in 15 (16%), diabetes mellitus
in 30 (29.8%). Among the patients there were 71 (75.5%) migraines without aura, 13 (13.8%) migraines with aura, 10
(10.6%) chronic migraines.

The climate of Astana is sharply continental with arid summers and cold, snowy winters. The average annual
temperature is 3.5 °C. The average annual precipitation is 318 mm. Astana (51.18°C 71.45°C, 358 m above sea level) is
the second coldest capital in the world (after Ulaanbaatar). Summers here are warm and arid, and very windy in any
season. Dust storms are possible in summer. The wind is caused by the pressure difference in the atmosphere. All
pressure differences between different points of the earth's surface are directly or indirectly related to temperature
differences. The greater the pressure difference between two regions, the faster the air moves between them. Therefore,
changes in wind speed and direction are mainly explained by changes in temperature.

Patients kept a headache diary for a year. We conducted a prospective cohort study on diary entries. We analyzed a
typical synoptic weather situation with a high wind speed (more than 10-12 m/s) and a large difference between night
and day temperature (more than 13-19°C). The correlation between the frequency of headache obtained from headache
diaries for 1 year and changes in the minimum and maximum daily temperature for 2 days before and 2 days after the
onset of headache was evaluated. Daily and monthly data about The data were obtained through the home page of the
meteorological department. To assess the relationship between the weather situation of the occurrence and persistence
of migraine pain, we conducted a one-dimensional step-by-step multidimensional regression analysis of Coke.

The results obtained:

The daily temperature difference was positively associated with the onset of migraine pains. The frequency of migraines
increased when the difference between the minimum and maximum daily temperature from the day when the headache
occurred was more than 13°C. An increase in daily temperature fluctuations for every 7°C was associated with an
increase of 0.036 ([95% CI: 0.003, 0.045, p<0.05) in the frequency of migraine pain. This dependence was found in 59
(62.8%). It decreased when the changes in the minimum and maximum daily temperature from the day when the
headache occurred were less than 7 °C. Diurnal temperature fluctuations showed a large statistical relationship with
the onset of migraine pain in female patients, but did not reveal a statistical relationship in male patients. With an
increase in daily temperature fluctuations by 7 °C, we observed a significant increase in the incidence of migraine pain
by 0.053 ([95% CI: 0.016, 0.062]; p<0.01) in women compared with 0.005 ([95% Cl: -0.017, 0.035]; p>0.05) in men.

The relationship between meteorological variables and the onset of migraine pain varies regardless of the type of
migraine.

Patients reported more migraine attacks induced by strong winds. The analysis of a subgroup of patients with "windy"
migraine showed a significant increase in the frequency of migraine attacks in winter compared to summer (p = 0.06).
Mean, minimum, maximum barometric pressure and daily fluctuations in changes in minimum and maximum daily
temperature also showed a large statistical relationship with the onset of migraine pain in female patients.

Conclusion. A change in the minimum and maximum daily temperature may be one of the factors aggravating migraine
headaches. We found that short-term exposure to higher daily fluctuations in temperature and barometric pressure, as
well as stronger wind in the cold season, was associated with an increase in cases of migraine pain. When analyzing
subgroups, the associations were more obvious in women, but did not reach statistical significance in male patients.
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Causal relationship between COVID-19 and migraine: a Mendelian randomization
study

Zhonghua Xiong, Dong Qiu, Wei Wang, Yanliang Mei, Ziyu Yuan, Peng Zhang, Yonggang Wang
Headache Center, Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing, China

Abstract

Objective: While observational studies have found a correlation between COVID-19 and migraine, the causal relationship
remains unclear. Our study aims to fill this gap by utilizing the two-sample Mendelian randomization (MR) method to
assess whether COVID-19 has a causal effect on migraine.

Methods: We identified COVID-19 genetic instrumental variables (IVs) using a largest genome-wide association study
(GWAS) consisting of 32,494 cases and 1,316,207 controls with European ancestry. These IVs were then used to
evaluate the previously reported GWAS results for migraine, which included 179,648 individuals also of European
ancestry. To assess pleiotropy and heterogeneity in the MR analysis, we employed several statistical methods including
MR-Egger-intercept, MR-PRESSO, MR-Egger, and inverse variance weighted (IVW) in Cochran's Q-test. Additionally, we
used MR-egger, weighted median, IVW, simple mode and weighted mode for MR analysis. The effect of single nucleotide
polymorphisms (SNPs) on SNP bias was also test

Results: Our analysis suggests that there was no significant pleiotropy or heterogeneity among all selected COVID-19
genetic instruments in the migraine GWAS. Our analysis revealed a positive correlation between genetically increased
COVID-19 and migraine risk in European ancestries. Specifically, we observed an increasing trend in migraine risk as
COVID-19 genetically increased, as determined by MR-egger (Beta = 0.178, p = 0.703; OR = 1.195), simple mode (Beta
= 0.393, p = 0.153; OR = 1.481), weighted mode (Beta = 0.258, p = 0.302; OR = 1.295), and weighted median (Beta
= 0.281, p = 0.099; OR = 1.325). This trend was further supported by IVW (Beta = 0.298, p = 0.039; OR = 1.348).

Conclusion: Our findings suggested a putative causal link between genetically increased COVID-19 and an increased risk
of migraine in European ancestries.

The causal association of COVID-19 with migraine.

Method nsnp B SE p Value OR OR_Ici95 OR_uci95
MR-Egger 4 0.178 0.406 0.703 1.195 0.539 2.650
Weighted median 4 0.281 0.170 0.099 1.325 0.948 1.850
IVW 4 0.298 0.145 0.039 1.348 1.015 1.790
Simple mode 4 0.393 0.207 0.153 1.481 0.988 2.221
Weighted mode 4 0.258 0.208 0.302 1.295 0.861 1.945

Note: p < 0.05 represents the causal association of the increased COVID-19 with migraine. Abbreviations: B, the
regression coefficient based on COVID-19 raising effect allele; COVID-19, coronavirus disease 2019; IVW, inverse variance
weighted; MR, Mendelian randomization; nsnp, number of single-nucleotide polymorphism; OR, odds ratio; OR_Ici95,
lower limit of 95% confidence interval for OR; OR_uci95, upper limit of 95% confidence interval for OR; SE, standard error.
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Characterization of Menstrual Migraine and Proposed Diagnostic Criteria: A
Population-Based Study
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Abstract

Objective:

Migraine is the number one cause of years lived with disability in females aged 15-49 years (Steiner, 2020; Vos, 2019),
and overall females have more severe disease, resulting in a much higher migraine disease burden than indicated by
prevalence alone (Chalmer, 2023). This difference between sexes might be partly explained by menstrual migraine
(MM), however, to better understand the impact hereof, there is a need for better recognition and more extensive
research into MM in the general population. The current diagnostic criteria for MM have critical issues, and a revision of
the criteria is warranted to move the field forward. Increased understanding of MM is crucial for improving clinical care,
diagnosis, and therapy for MM. The objective of this population-based study was to assess the clinical characteristics of
MM, including severity and treatment response, and to propose new diagnostic criteria for pure MM and menstrually
related migraine.

Methods:

This is a population-based, case-control study of 12,618 Danish individuals with migraine. All individuals completed a
105-item validated diagnostic migraine questionnaire, sent via the Danish electronic mailing system (e-Boks) between
May 2020 and August 2020, allowing diagnosis of pure MM and menstrually-related migraine by the International
Classification of Headache Disorders third edition (ICHD-3) criteria. Clinical features of migraine using the ICHD-3.
Simulation was based on number of migraine attacks during three menstrual cycles (3x28 days), and simulation
analyses were performed using 100,000 permutations of random migraine attacks in migraine patients.

Results:

Among females with migraine, the prevalence of MM was 16.6% (1532 females). The mean (SD) age of females with MM
was 38.7 years (8.67) and 37.0 years (9.17) for females with non-MM, 410 (25.6%) fulfilled ICHD-3 pure MM criteria,
1,037 (67.7%) fulfilled ICHD-3 defined menstrually-related migraine, and 152 (9.9%) fulfilled rare pure MM. MM was
associated with a higher frequency of migraine accompanying symptoms (odds ratio [OR],1.98; 95%Cl, 1.71-2.29), more
frequent (OR, 7.21; 95% Cl, 5.77-9.03) and more severe migraine attacks (OR,1.17; 95%Cl,1.13-1.21), lower frequency
of non-migraine headache (OR, 0.31: 95%Cl, 0.18-0.49), an overall greater response to treatment with triptans (OR,
1.66; 95%Cl, 1.24-2.24), better improvement of migraine attacks during late pregnancy (OR, 5.10; 95%Cl, 2.17-14.00),
and faster reappearance postpartum (OR, 3.19: 95%Cl, 2.40-4.25). Hormonal contraceptive related MM was associated
with a higher prevalence of migraine without aura than migraine related to spontaneous menstruation (OR, 1.82; 95%Cl,
1.62-2.06). Otherwise, no differences between hormonal and spontaneous menstrual migraine were observed. The risk
of random diagnostic misclassification of ICHD-3 menstrually-related migraine diagnosis in females with high frequency
episodic migraine was 43%. This risk was markedly reduced to 3% when applying the proposed criteria for menstrually-
related migraine.

Conclusion:

In this case-control study of 12,618 Danish individuals with migraine, we found that pure MM and menstrually-related
migraine were important diagnostic entities, with clinical characteristics that were quantitively different from non-
menstrual migraine. We provided detailed descriptive data and suggested improved diagnostic criteria (Boxes 1 and 2).

Box 1: Proposed diagnostic appendix criteria for A1.1 Pure menstrual migraine

1. Attacks in menstruating females fulfilling the diagnostic criteria for 1.1 Migraine without aura and/or 1.2 Migraine
with aura
2. Attacks occur exclusively in association with menstruation, beginning on day 1 +/-2 (i.e., days -2 to +3) of

menstruation and at no other times of the cycIeA'B'
Footnote:
A Attacks during at least three menstruations are reported.
B |t after a menstrual migraine attack the patient is headache free for at least 24 hours, spontaneously or due to

treatment, and migraine reoccurs within the -2 to +3-day menstrual interval, it is regarded as separate menstrual
attacks.

Box 2: Proposed diagnostic appendix criteria for A2.1 Menstrually-related migraine:



1. Attacks in menstruating females fulfilling the diagnostic criteria for 1.1 Migraine without aura and/or 1.2 Migraine
with aura

2. At least half of all migraine attacks begin on day 1 +/-2 (i.e., days -2 to +3) of menstruation,A' B

Footnote:
A Attacks during at least three menstruations are reported.

B |t after a menstrual migraine attack the patient is headache free for at least 24 hours, spontaneously or due to
treatment, and migraine reoccurs within the -2 to +3-day menstrual interval, it is regarded as separate menstrual
attacks.
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Potential Paracrine Interactions between CGRP and the AMY; Receptor in the
Parabrachial Nucleus and Amygdala of Rodents
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Abstract

Objectives: Migraine is a prevalent neurological disease characterized by severe head pain, with complex hormonal and
neurochemical components. Calcitonin gene-related peptide (CGRP) is one key player in the pathophysiology of
migraine. CGRP-blocking drugs are efficacious at preventing or alleviating migraine symptoms. These CGRP-based
migraine therapeutics are not, however, effective in all patients, indicating the need for further research. CGRP is known
to act in migraine-relevant regions of the brain and has two receptors. The canonical CGRP receptor is comprised of
calcitonin receptor-like receptor (CLR) and receptor activity-modifying protein 1 (RAMP1) and has been the target of
several migraine drug development programs. CGRP can also act through the amylin 1 (AMY7) receptor, comprising the

calcitonin receptor (CTR) and RAMP1. The relative contribution of each receptor to CGRP biology is unknown. Here, we
aimed to investigate the distribution of the AMYq receptor subunit, CTR, relative to CGRP, in selected migraine-relevant

regions of the brain.

Methods: Tissues were collected from adult male and female Sprague-Dawley rats and C57BL/6) mice. The brains were
removed, fixed, cryoprotected and sectioned at 10 um. Sections were collected through the spinal trigeminal
nucleus/tract (Sp5/sp5), parabrachial nucleus (PBN), locus coeruleus (LC) and amygdala (including the lateral (LA),
basolateral (BLA), central (CeA) and medial (MeA) nuclei). Antibodies were selected following prior validation for
specificity and cross-reactivity. Fluorescent immunohistochemistry was performed on sections using antibodies against
CGRP and CTR, and counterstained with DAPI (cell nuclei) and Neurotrace (Nissl). Fluorescence was visualized using
confocal microscopy on an Opera PHENIX High Content Imager. Images were analyzed using SignalsimageArtist and
Image] (FIJI).

Results: CGRP and/or CTR like-immunoreactivity (IR) were detected in each region. In the Sp5/sp5, strong CGRP like-IR,
but only sporadic CTR like-IR, were detected. Conversely, in the LC, strong CTR like-IR, but minimal CGRP like-IR, were
detected. In the PBN, both CGRP and CTR like-IR were detected, often in close proximity. Likewise, in nuclei of the
amygdala, both CGRP and CTR like-IR were detected in close proximity. Within each region investigated, CGRP like-IR was
detected predominantly in fibers, whereas CTR like-IR was detected both in fibers and cell bodies. The data were broadly
consistent between rats and mice, and male and female.

Conclusions: The relative absence of CTR as compared to CGRP in some regions suggest that CGRP signals primarily
through the canonical CGRP receptor in those locations. However, the close proximity of CGRP and CTR in the PBN and
nuclei of the amygdala suggest that CTR could be responsible for some paracrine CGRP signaling in these regions, likely
as part of the AMY; receptor. In locations where CTR, but not CGRP, is present, other ligands could be involved. These

data suggest that the AMY; receptor could produce some CGRP signaling in the brain and be relevant to migraine and
beyond.
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Human trigeminal ganglia possess oxytocin receptors on CGRP positive neurons, the
expression of which is dramatically increased by inflammation
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Abstract

Objective: We have shown that oxytocin receptors on trigeminal neurons can inhibit the excitability of those neurons
which could provide the basis for both analgesia as well as decreasing the likelihood of migraine triggering in
migraineurs and other patients with craniofacial pain states. Critically, inflammation appears to play a critical role in this
phenomenon in that it can drive a rapid upregulation of oxytocin receptors. Thus, inflammatory state, such as that
accompanying chronic migraine likely plays a key role in oxytocin analgesia in this pain state. However, to date, the
impact of inflammation on oxytocin receptor activity has not been examined in humans or human tissue. The purpose
of this study was to examine, in vitro, the roll of inflammation in the expression of oxytocin receptors in human
trigeminal neurons, particularly those that co-express CGRP, a key peptide in the pathogenesis of migraine as well as the
impact of inflammation on activation of these neurons as indicated by expression of early immediate genes.

Methods: Human trigeminal ganglia (TG) were provided by Anabios (San Diego). Each TG of a pair from a given donor
was transected and one half of one TG placed in 4% paraformaldehyde for immunohistochemistry; the other half quick
frozen for quantitative immunoassay. The second TG of the pair is transected and both halves were injected with
10ug/mL lipopolysaccharide (LPS) in artificial interstitial fluid (alF) to induced in vitro inflammation and placed in a
rocking water bath in alF with LPS at 32°C, bubbling with carbogen. After 4 hours, one half of the second TG is
immersion fixed in 4% paraformaldehyde overnight for immunohistochemistry. The other half quick frozen for
quantitative immunoassay. Both fixed TG tissues were cryoprotected by immersion in 30% sucrose in alF. Fixed tissue
was cryosectioned (20uM) and slide mounted for immunohistochemistry. Slides were incubated in primary antibodies
for oxytocin receptors, CGRP, and the immediate early gene products c-FOS and p-ERK. Slides were then incubated with
appropriate secondary fluorescent antibodies, coverslipped and examined using a laser confocal microscope which
allowed semi-quantification of antigens.

Results: Numerous, small diameter human TG cell bodies were observed to be immunopositive for oxytocin receptors
with a strong level of co-expression with CGRP. In addition, LPS treatment both dramatically increased expression of
both oxytocin receptors and CGRP and induced expression of both c-FOS and p-ERK in oxytocin receptor expressing
neurons.

Conclusions: These results are the first to demonstrate expression of oxytocin receptors on human trigeminal neurons,
that these mostly co-express CGRP and that in vitro inflammation drives upregulation of both OTR and CGRP as well as

activation of these cells as demonstrated by the presence of immediate early gene products in LPS treated and oxytocin
receptor expressing TG neurons.
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Abstract

Objective Migraine treatment remains an unmet medical need despite the recent emergence of calcitonin gene-related
peptide antagonists/antibodies. We have previously shown that the a6 subunit-containing GABAp receptors

(a6 GABAARS) are enriched in trigeminal ganglia (TG),l'2 a hub of the trigeminovascular system (TGVS), which is
involved in migraine pathogenesis. Using an a6GABApR-selective positive allosteric modulator (PAM),
pyrazoloquinolinone (PQ) Compound 6, and a6GABApR-selective antagonist, furosemide, we also showed an
unprecedented role of TG a6GABAARs in migraine induction. Our preclinical studies further suggested the a6 GABAAR-
selective PAM is a potential novel therapy for migraine in two animal models, intracisternal capsaicin-induced TGVS

activation in rats! and intermittently repeated nitroglycerin (NTG)-induced elevation of mouse grimaces,2 a
spontaneous cephalic pain indicator.

Methods: To further optimize druggable and patentable candidates, we developed Compound 6’s analog, LAU 463, and
their respective deuterated derivatives. Here, we evaluated anti-migraine efficacies and action durations of these PQs in
the NTG mode, where NTG (10 mg/kg, i.p.) was injected once on Days 1, 3, 5, 7 and 9. Topiramate, an anti-migraine
agent, was also examined as a positive control. Instead of grimace assessment, we measured von Frey filament-induced
mechanical allodynia via decreased paw withdrawal thresholds (PWT) in ICR mice (male, 7-9 weeks), representing
extracephalic evoked pain responses due to central sensitization.

Results: Repeated NTG injections in mice induced significant basal allodynia from Day 3, evidenced by the reduced PWT
as compared to Day 1. Basal allodynia lasted for 9 days, gradually declined, and subsided on Day 21. NTG also induced
acute allodynia, assessed by the reduction of PWT 60 min after NTG injection on Day 9. To compare action durations of
PQs, they were administered 0, 30, 60, and 120 min before NTG injection on Day 9. All PQs (10 mg/kg, i.p.) significantly
attenuated acute allodynia. The antiallodynic effect of Compound 6 peaked within 90 min, declined gradually, and
subsided within 3 hours, while its deuterated derivative, DK-I-56-1, produced a comparable but long-lasting (> 3hr)
antiallodynic effect. Effects of LAU463 and DK-I-58-1 peaked within 1 hour but declined quickly, consistent with the

finding of their shorter halflives than Compound 6 in the microsomal enzyme assay.3 Topiramate (30 mg/kg, i.p.)
reduced NTG-induced acute allodynia on Day 9 and also attenuated basal allodynia when administered daily. The
antiallodynic effect of DK-I-56-1, but not topiramate, was prevented by furosemide (20 mg/kg, i.p.), a blood-brain barrier-
impermeable a6 GABApR-selective antagonist, suggesting a6GABAARs in the periphery, especially in TG, are PQs’ site of

action.

Conclusion: These results further support that trigeminal a6GABAARs are a novel therapeutic target for migraine and
ab6GABApR-selective PAMs are a potential abortive pharmacotherapy for migraine, including central sensitization-induced

extra-cephalic allodynia. Here, a single injection of DK-I-56-1, a PQ with a satisfied pharmacokinetic proﬁle3 devoid of
motor impairment and addictive potential,2 can produce an antiallodynic effect lasting for more than 3 hours,
suggesting its potential for future translational studies.

lFan et al. (2018) The a6 subunit-containing GABA receptor: A novel drug target for inhibition of trigeminal activation.
Neuropharmacology 140, 1-13.

2Tzeng et al. (2021) a6GABAA receptor positive modulators alleviate migraine-like grimaces in mice via compensating
GABAergic deficit in trigeminal ganglia. Neurotherapeutics 18, 569-85.

3Knutson et al. (2018). Design and synthesis of novel deuterated ligands functionally selective for the y-aminobutyric

acid type A receptor (GABAAR) a6 subtype with improved metabolic stability and enhanced bioavailability. ] Med Chem
61, 2422-46.

Abstract topic
13 Migraine acute therapy

Disclosure of Interest



None



IHC23-DP-035

ATP-Sensitive Potassium Channel Activation Induces Cluster Headache Attack: A
Randomized Controlled Trial.
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Abstract

Objective: To investigate whether levcromakalim, an opener of ATP-sensitive potassium channels (KATP), could induce
cluster headache attacks.

Methods: A randomized, double-blind, placebo-controlled, crossover trial was conducted in 41 participants with cluster
headache. Participants were divided into three groups: 10 with episodic cluster headache in bouts, 15 with remission
phase episodic cluster headache, and 17 with chronic cluster headache. Each participant received a 20-minute infusion
of levcromakalim or placebo (isotonic saline) on two experimental days, with a minimum washout period of 72 hours
between infusions. The primary endpoint was the difference in the incidence of cluster headache attacks during the
observational period (0-90 minutes) between levcromakalim and placebo.

Results: Levcromakalim induced cluster headache attacks in 6 out of 10 participants with episodic cluster headache in
bouts (60%) compared to 1 out of 10 in the placebo group (10%) (p = 0.037). In the remission phase episodic cluster
headache, 1 out of 15 participants reported cluster headache attack after levcromakalim, compared to none in the
placebo group (p = 0.500). In participants with chronic cluster headache, levcromakalim induced cluster headache
attacks in 5 out of 17 participants after levcromakalim (29%) compared with none after placebo (p = 0.037).

Conclusion: Activation of ATP-sensitive potassium channels is involved in episodic cluster headache in bouts and chronic
cluster headache, but not in remission phase episodic cluster headache. These findings support the potential use of
KATP channel blockers for cluster headache management and provide a basis for further research in this area.
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Abstract
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Objective

Raised intracranial pressure (ICP) is a feature of numerous secondary headaches including idiopathic intracranial
hypertension (lIH), traumatic brain injury and stroke. The pathological mechanisms underlying headache are unknown,
and targeted therapies are lacking. In IIH, ICP can predict headache morbidity, therefore reducing ICP may alter
pathways which contribute towards headache. The glucagon-like peptide-1 (GLP-1) receptor agonist Exenatide has
demonstrated the ability to reduce ICP and monthly headache days in IIH patients. The kaolin-induced rat model of
raised ICP was used to investigate headache mechanisms including cortical spreading depression (CSD), neurovascular
changes and sensitization of the trigeminovascular system. This study also investigated the impact of reducing ICP on
headache pathology following exenatide treatment.

Methods

Kaolin (or equal volume saline as control) was injected into the cisterna magna of male Sprague-Drawley rats to block
CSF drainage and increase ICP. ICP measurements were conducted using an ICP catheter under anesthesia. von Frey
filaments were used to assess changes in periorbital and hind paw mechanical thresholds 7 days post kaolin/saline
injection using the Up-Down method. Responses to KCL-induced CSD were also assessed 7 days after kaolin/saline
injection. Changes in direct current shift [DC] and cerebral blood flow (CBF) were measured over 1 hour. The mean
resulting % change in CBF, depolarisation duration and repolarization duration during CSD responses were calculated.
von Frey and CSD measurements were repeated in a separate cohort of kaolin animals injected daily for 6 days with
exenatide (20ug/kg) or equal volume vehicle.

Results

ICP was significantly higher in kaolin versus saline animals (saline mean (SD) ICP = 5.457mmHg (1.215) n = 6, kaolin =
17.722mmHg (10.124) n = 8, p = 0.0012). 7 days after injection, periorbital and hind paw thresholds were significantly
decreased in kaolin animals (periorbital; saline = 6.43g (1.88) n = 10, kaolin = 2.35g (1.91) n = 12, p = 0.0003, hind
paw; saline = 5.169g (1.40), kaolin = 3.34 (2.21), p = 0.0008).

CSD responses were drastically different between saline and kaolin animals. Depolarisation duration was significantly
longer in kaolin animals (saline = 62.18s (42.13) n = 9 vs kaolin = 126.72s (76.12) n =11, p = 0.0381). % change in
CBF was also significantly lower in kaolin (saline 217.65% (37.70) n = 8, kaolin = 85.55% (30.84) n =9, <0.0001).

In kaolin animals, daily injection of exenatide significantly reduced ICP compared to vehicle (vehicle = 18.27mmHg
(6.67) n = 16, exenatide = 9.74mmHg (6.09) n = 19, p = 0.0001). Exenatide also rescued periorbital and hind paw
sensitivity in kaolin animals (periorbital; vehicle = 4.67g (2.81), kaolin = 5.65g (2.08) p = 0.0010, hind paw; vehicle =



2.53g (1.24), kaolin = 6.78g (1.20), n = 12 p <0.000001). Exenatide also improved CSD responses, significantly
reducing repolarization duration (vehicle = 986.25s (691.82) n = 6, kaolin= 257.55s (194.56) n = 7 p = 0.0023). %
CBF change did show a trend towards improvement in the exenatide group (vehicle = 70.62% (47.75) n = 6, exenatide
= 138.50% (116.80) n = 7, p = 0.2343). These alterations were independent of weight loss as there were no significant
difference in weight between exenatide and vehicle cohorts.

Conclusion

This study demonstrated that kaolin increased ICP in rats, and led to altered trigeminal sensitivity thresholds,
neurovascular uncoupling and altered CSD responses. These data suggest there may be shared pathophysiology
between migraine and headache attributed to raised ICP. Reducing ICP with exenatide, a drug showing therapeutic
promise in IIH, also demonstrates improvement in headache mechanisms. Therefore, ICP may be directly related to
headache pathophysiology and reducing this with exenatide may provide a targeted therapeutic for headaches with
raised ICP.
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Abstract

Background

Migraine is associated with disabling sensory abnormalities, is one of the most common neurological disorders and
remains undertreated in 50% of patients. One reason treatments fall short is our lack of understanding of the
neuroanatomic contributors to migraine pathophysiology. Human functional imaging studies have identified neural
networks associated with migraine, but which networks are relevant for migraine behavior remains unknown. Small-
animal imaging studies can address this gap by probing functional networks linked to migraine; in particular, central
brain regions critical for multisensory integration like the cerebellum, are novel targets for understanding migraine
pathophysiology and to understand how they affect migraine-like behavior. We hypothesized that peripheral CGRP
injection would induce functional changes in brain-wide blood oxygen level-dependent (BOLD) resting-state functional
magnetic resonance imaging (rs-fMRI) response.

Methods

Male and female C57BL/6) mice underwent a baseline rs-fMRI sequence to collect anatomical images and 15 minutes of
BOLD activity recording for a “baseline state” measurement. Mice were anesthetized with ~1.5% isoflurane during entire
recording. Following baseline recordings, mice were injected with 0.1mg/kg CGRP and placed back into the MRI machine
for the treatment resting state recordings 30 minutes post injection. This was followed by brain-wide hierarchical
clustering analysis to determine changes in resting state connectivity between baseline and CGRP. Seed based
approaches focused on brain areas associated with pain and sensory processing were used to determine connectivity
changes between regions of interest. We also used awake behaving electrophysiological studies to confirm changes in
activity in two regions identified by hierarchal clustering analysis.

Results

Preliminary results identified brain-wide changes in clustering of brain networks post-treatment. These include significant
increases in connectivity between somatosensory and visual cortices and changes in other pain sensory networks
including the deep cerebellar nuclei and insula. Preliminary electrophysiology data in the somatosensory and visual
cortices confirm activity increases in awake behaving mice.

Conclusion
These data provide a possible mechanism for CGRP-induced migraine-like sensory hypersensitivity in mice including

touch hypersensitivity and photophobia. Future studies will begin to understand how other clinically validated migraine
triggers that cause similar phenotypes in mice contribute to functional connectivity in the brain.
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Abstract

Objective: DELIVER (NCT04418765) evaluated the safety and efficacy of eptinezumab for migraine prevention in patients
with prior preventive migraine treatment failures. Here, we report results of the 48-week dose-blinded extension period.

Methods: Eptinezumab 100mg and 300mg were evaluated vs placebo (pbo) (infusions every 12 weeks) in adults with
migraine and 2-4 prior preventive failures. Patients randomized to pbo during the initial treatment period were
randomized to eptinezumab 100mg or 300mg in the extension period; patients initially randomized to eptinezumab
continued their assigned dose. Efficacy measures included change from baseline in number of monthly migraine days
(MMDs), =50% and =75% reduction from baseline in MMDs, change from baseline in the 6-item Headache Impact Test
(HIT-6), migraine severity, and acute headache medication (AHM) use.

Results: After the pbo-controlled period (Weeks 1-24), 782/865 patients (90.4%) completed the 48-week extension.
Patients switching from pbo experienced a steep decrease in MMDs over Weeks 25-28 (pbo-to-100mg, -5.8 days; pbo-
to-300mg, -7.2 days) compared with the pbo-controlled baseline. All treatment arms had sustained reductions from
baseline in MMDs over Weeks 61-72, with >60% of patients experiencing =50% MMD reductions and >30% of patients
experiencing =75% reductions. Patients switched from pbo to eptinezumab had reductions in HIT-6 scores, migraine
severity, and AHM use after the first eptinezumab dose. No new safety signals were identified.

Conclusion: In DELIVER, the long-term effectiveness and safety of eptinezumab was demonstrated by high completion
rates, sustained MMD reductions, and reductions in migraine severity. Similar improvements were observed in patients
switched from pbo to eptinezumab in the extension period and in those continuing treatment for up to 18 months.
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Abstract

Objective:

Chronic migraine (CM) accounts for approximately 2% of the general population, and is associated with a greater use of
healthcare resources as compared to episodic migraine. Preventive medication is recommended for all patients with CM
in order to relieve the disease burden and avoid overuse of acute medication. Nevertheless, the response to prevention
is unpredictable, and a three-month treatment period is usually suggested to determine the responsiveness. Such
practice, however, may prolong patients’ suffering. It is of great importance to find ways to early detect those who may
not respond to some specific kind of preventive medication, so that these patients may be placed with other therapeutic
options. Previous study using neuroimage biomarkers (e.g cortical thickness) has demonstrated the feasibility to predict
the responsiveness in patient with CM to the treatment of botulinum toxin. Whether the responsiveness to flunarizine,
another wildly used and important preventive medication for CM especially in Asian and European countries, can be
predicted by using neuroimage biomarker deserves further evaluation. In the study, we aim to correlate the
responsiveness to flunarizine in patients with CM and their baseline neuroimage features (cortical thickness) derived
from magnetic resonance image (MRI) prior to prevention, and test if it can be used to predict the responsiveness.

Methods:

Patients with CM were recruited from the Department of Neurology of Taipei Veterans General Hospital. At their first visit,
all potential participants completed a structured headache questionnaire consisting of headache profiles and
assessment of disease severity. After the initial visit, eligible patients who met the ICHD3 criteria for CM were asked to
keep headache diaries during a prospective baseline period for 4 weeks (M0). Subjects with = 15 monthly headache
days (MHD) and = 8 monthly migraine days (MMD) within this period then entered a preventive treatment course for 12
weeks (M1-M3) with flunarizine (5 mg, twice daily). Before prevention, all patients underwent their MRI scan, consisting
of a high-resolution structure (T1) image, among others. Throughout the study period, patients were instructed to
maintain the headache diary, which was used to calculate the number of MHD as the outcome measure. The mean
percent change in the MHD reduction between the baseline period and the 12 weeks of prevention were used to
correlate with neuroimage biomarkers. Responders (R) denote those with a = 30% reduction in MHD across M1-M3 as
compared to that of MO, while non-responders (NR) are those without.

Results:

Sixty-Seven patients with CM, aged 38.1 + 11.2 years (mean * standard deviation), were recruited (M:F = 5:62). The
MHD at baseline was 21.6 * 5.8 days, while MMD was 11.2 *+ 6.9 days. The disease duration was 18.9 + 11.1 years.
After a 12-week preventive treatment with flunarizine, 44 had a = 30% reduction in MHD throughout M1-M3 (R), while
23 did not (NR). Overall, the extend of reduction in MHD throughout M1-M3 was positively correlated with the cortical
thickness in bilateral facial somatosensory areas (p<0.05, family-wise error corrected). Moreover, using a mean value of
1.94 mm within these areas derived from a control subject cohort, the sensitivity and specificity for differentiating R from
NR were 81.6% and 55.2%, respectively, with an accuracy of 70.1%. Patients with CM who had an average cortical
thickness = 1.94 mm prior to prevention, compared to those without, had an odd’s ratio of 5.5 for = 30% reduction in
MHD throughout a 12-week prevention with flunarizine (p = 0.002).

Conclusion:

In this prospective study, we demonstrated that in patients with CM, baseline cortical thickness in bilateral facial
somatosensory areas is associated with clinical outcome to flunarizine prevention. Those with a relatively thicker cortical
thickness (above the mean value of control subjects) had a better chance to benefit from flunarizine. Such observation is
in accordance with the idea that chronic pain may damage the brain, and a preserved brain morphometry may be
associated with a better clinical outcome. Nevertheless, this study is limited by small case number. Further large-scale
study is warranted to verify such important issue.
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Abstract

Objective: To evaluate long-term reductions in acute headache medication (AHM) use with eptinezumab vs placebo (pbo)
in patients with prior preventive migraine treatment failures, including those with medication overuse (MO).

Methods: DELIVER (NCT04418765) randomized adults with migraine and 2-4 prior preventive failures to eptinezumab
100mg, 300mg, or pbo infusion every 12 weeks; patients initially given pbo received eptinezumab 100mg or 300mg in
the extension period. MO was defined according to ICHD-3 criteria and baseline diary reports. Post hoc analysis included
change from baseline in AHM days/month of use (ergotamines, triptans, simple or combination analgesics, opioids; total
and class-specific use) in the MO subgroup.

Results: Of 890 patients in the full analysis set (FAS), 438/890 (49.2%) had MO at baseline. Eptinezumab resulted in
greater reductions than pbo in total AHM days/month of use during Weeks 1-24 (FAS and MO; p<0.0001 all
comparisons), with triptans showing the largest reduction among AHM classes. Patients switching from pbo to
eptinezumab experienced reductions similar to that of initial eptinezumab treatment: FAS changes over Weeks 1-4 were
-4.6 (100mg) and -4.8 (300mg) and over Weeks 25-28 were -4.8 (pbo-to-100mg) and -5.5 (pbo-to-300mg); MO
subgroup changes over Weeks 1-4 were -6.5 and -6.6 and over Weeks 25-28 were -7.1 and -8.0, respectively. All
treatment arms sustained or further reduced AHM use across 18 months of treatment (Weeks 69-72 range: FAS, -4.7 to
-5.7; MO, -7.0 to -7.9).

Conclusions: Eptinezumab reduced total AHM use more than pbo in patients with prior preventive failures as well as in
patients with MO; largest reductions were observed for triptans. Robust reductions in AHM use after eptinezumab were
sustained or further reduced with up to 18 months of treatment.
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Abstract

Objective: This study investigated mechanism of action of atogepant, a small-molecule CGRP receptor antagonist or
gepant, recently approved for preventive treatment of migraine, by assessing its effect on activation and sensitization of
central high-threshold (HT) and wide dynamic range (WDR) dura-sensitive neurons by cortical spreading depression
(CSD).

Methods: In anesthetized male rats, single-unit recordings were used to assess effects of atogepant (5mg/kg) vs vehicle
on activation and sensitization of HT and WDR dura-sensitive neurons by CSD.

Results: In vehicle-treated rats, CSD induced activation in 8/10 (80%) HT and 7/10 (70%) WDR neurons. In atogepant
treated rats, CSD induced activation in 1/10 (10%) HT and 5/10 (50%) WDR neurons (Fisher exact HT: p=0.005; WDR:
p=0.64). In HT neurons, the firing rate increased significantly at 1 and 2 hrs after CSD in untreated rats [baseline: 3.9
[0-14.4] (median [IQR]), 1hr: 8.5 [0.25-23.3], 2hr: 14.6 [5.1-20.2] p=0.01], whereas in the treated rats it was reduced
significantly [baseline: 3.2 [0.5-9.0] (median [IQR]), 1hr: 1.9 [0.1-6.7], 2hr: 2.0 [0-7.3] p=0.02]. In contrast, in WDR
neurons, the firing rate increased significantly at 1 and 2 hrs after CSD in untreated rats [baseline: 1.8 [0-5.2] (median
[IQRI]), 1hr: 3.7 [0-18.5], 2hr: 3.1 [0-7.7] p=0.02], whereas in the treated rats it remained unchanged [baseline: 4.1
[0.1-9.5] (median [IQR]), 1hr: 2.3 [0.6-7.5], 2hr: 5.4 [1.1-7.5] p=0.44]. Atogepant prevented CSD induced mechanical
sensitization in the dura in HT (control: 18.3 to 22.5 (median) p=0.03 atogepant: 18.7 to 15.8, p=0.54) and to a lesser
extent in the WDR neurons (control: 9 to 17.3 (median) p=0.03 atogepant: 10.9 to 16.8, p=0.84).

Conclusion: Atogepant prevented CSD-induced activation and dural sensitization of HT neurons While atogepant did not
significantly reduce CSD-induced activation or sensitization of WDR neurons, it did suppress any increased activation
and sensitization compared to controls. These findings align with previous studies that evaluated atogepant’s effect on
CSD induced activation of Ad and C-fibers.
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Abstract

Objective: Atogepant, an oral calcitonin gene-related peptide receptor antagonist, is approved in the United States for
the preventive treatment of migraine in adults, and in Puerto Rico, Canada, and Israel for the preventive treatment of
episodic migraine in adults. The ELEVATE trial evaluated the efficacy, safety, and tolerability of atogepant 60 mg once
daily (QD) for the preventive treatment of episodic migraine (EM) in participants who were previously failed by 2-4
classes of oral preventive medications.

Methods: ELEVATE was a randomized, double-blind, placebo-controlled trial conducted in Europe and North America.
Adults (aged 18-80 years) who previously failed 2-4 classes of conventional oral medications for migraine prevention and
reported 4-14 monthly migraine days (MMDs) during the 28-day screening period were randomized to treatment with
atogepant 60 mg QD or placebo. The primary endpoint was the change from baseline in mean MMDs across 12 weeks.
Secondary endpoints included achievement of =50% reduction in MMDs, change from baseline in Headache Impact Test-
6 (HIT-6) total score at week 12, and change from baseline in Migraine-Specific Quality of Life questionnaire version 2.1
Role Function-Restrictive (MSQ v2.1 RFR) domain score at week 12. This analysis was conducted in the off-treatment
hypothetical estimand (OTHE) population.

Results: A total of 309 participants were included in the OTHE population (placebo: n=155; atogepant 60 mg QD:
n=154). Of these participants, 56.0% failed 2 classes of oral migraine preventive medications and 44.0% failed =3
classes. A significantly greater decrease in MMDs (mean [standard error]) across the 12-week treatment period was
observed with atogepant 60 mg QD (—4.20 [0.39]) vs placebo (—=1.85 [0.39]; P<0.0001). Secondary endpoints of
achievement of =50% reduction in MMDs, reduction in HIT-6 and improvement in MSQ v2.1 RFR scores also showed a
statistically significant treatment effect for atogepant vs placebo (Table). The most commonly (=5%) reported
treatment-emergent adverse events (atogepant vs placebo, respectively) included constipation (10.3% vs 2.5%), COVID-
19 (8.3% vs 9.6%), nausea (7.1% vs 3.2%), and nasopharyngitis (5.1% vs 7.6%).

Conclusion: Atogepant 60 mg QD was efficacious, safe, and well-tolerated for the preventive treatment of EM in
participants who were previously failed by 2-4 classes of oral preventive migraine medications.

Table. Summary of Key Secondary Efficacy Endpoints (OTHE Population)

Placebo Atogepant 60 mg QD

(n=155) (n=154)
Achievement of =50% reduction in
MMDs across the 12-week 28 (18.1) 78 (50.6)
treatment period, n (%)

Cl)
Adjusted P value

Change from baseline in HIT-6 total _
score at week 12, LS mean (SE) 4.14 (0.795)

Atogepant vs placebo LSMD (95% Cl)

Adjusted P value

Change from baseline in MSQ v2.1

RFR domain score at week 12, LS 15.38 (2.047)
mean (SE)

Atogepant vs placebo LSMD (95% Cl)

Adjusted P value

Atogepant vs placebo odds ratio (95% 4.82 (2.85, 8.14)

<0.0001

—10.56 (0.804)
-6.42 (—-8.22, —4.63)
<0.0001

33.26 (2.065)

17.88 (13.34, 22.42)
<0.0001

HIT-6, Headache Impact Test-6; LS, least-squares; LSMD, least-squares mean difference; MSQ v2.1 RFR, Migraine-Specific
Quality of Life questionnaire version 2.1 Role Function-Restrictive; OTHE, off-treatment hypothetical estimand.
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Abstract

Objective: To measure migraine-related stigma among people living with migraine across multiple countries.

Methods: The Chronic Migraine Epidemiology and Outcomes - International (CaMEO-I) Study was a cross-sectional, web-
based survey conducted in 2021-2022 in Canada, France, Germany, Japan, the United Kingdom (UK), and the United
States (US). Respondents meeting modified International Classification of Headache Disorders, 3rd edition, criteria for
migraine were identified via a validated diagnostic questionnaire. In this analysis, using the Stigma Questionnaire for
Migraine (SQM), 9 items related to migraine-related stigma were assessed with responses ranging from “never” (1) to
“very often” (5). Responses of “does not apply to me” were scored as 0 and were not included. ltems were summed and
rescaled to have a range of 0 to 100. Quartile scores were calculated: 1st quartile: =8.33, 2nd quartile: 8.34-25.00, 3rd
quartile: 25.01-47.22, and 4th quartile: >47.22. An overall chi-square test and paired country chi-square tests were
used to evaluate differences in SQM quartiles across the 6 countries.

Results: This analysis included 14,492 respondents with migraine (5.4%-9.5% respondents across the 6 countries had
=15 monthly headache days). The median (interquartile range) SQM scores in the 1st, 2nd, 3rd, and 4th SQM quartiles
were 2.8 (5.6), 16.7 (8.3), 36.1 (11.1), and 61.1 (18.7), respectively. The overall median stigma scores were highest
among respondents with 15 or more monthly headache days. The proportion of people with migraine reporting stigma
occurring “more than sometimes” varied by SQM items and countries. Among all respondents (all countries), 31.5% felt
that others viewed their migraine or severe headache attacks with a lack of understanding of the pain and impact often
or very often, 17.5% reported feeling that others viewed their migraine or severe headache attacks as if they were their
own fault often or very often, and 15.9% reported feeling that others viewed their migraine or severe headache attacks
as a way to get out of work, activities, or other commitments often or very often. Additionally, 15.5%, 13.1%, and 11.8%
of all respondents reported feeling criticized or thought less of by someone in their family, their co-workers, or their
boss/supervisor often or very often, respectively, because of their migraine or severe headaches. Finally, 16.5% of all
respondents reported that they thought less of themselves, felt ashamed, and/or felt guilty because of their migraine or
severe headaches often or very often. Overall, the proportion of people with stigma was lowest in France and highest in
the UK based on the percentages of respondents in the highest (4th) quartile of SQM responses (11.7% and 28.2%,
respectively). The difference among countries in the overall distribution of SQM scores was statistically significant (chi-
squared=750.023, P<0.001; Table). Paired post hoc comparisons with the US revealed that the distribution of SQM
scores did not differ between the US and Canada, Germany, and the UK. People in the US felt greater migraine-related
stigma compared with France and Japan (chi-squared=287.5 and 167.5 respectively, P<0.001).

Conclusion: To our knowledge, this is the first study to measure migraine-related stigma across multiple countries.
People living with migraine commonly experience some form of stigma, and respondents most commonly reported
feeling that others viewed their migraine attacks with a lack of understanding. Further research is needed to explore
country-specific differences in culture, workplace norms, economics, accommodations, or comorbidities that may add
insights into the stigma findings observed in this analysis.

Table. Stigma Questionnaire for Migraine (SQM) Across 6 Countries

us Canada Germany [France UK Japan Total
(N=2404) (N=2382) (N=2397) (N=2464) (N=2436) (N=2409) (14,492)

IstQuartile: 55 30, 5879,  24.1%  43.2%  27.2%  16.2%  27.8%
Least stigma

2nd Quartile |19.6% 20.6% 21.5% 26.1% 20.9% 27.8% 22.8%
3rd Quartile 25.9% 25.5% 28.7% 19.0% 23.7% 35.9% 26.4%

4th Quartile:

: 27.2% 25.2% 25.7% 11.7% 28.2% 20.0% 23.0%
Most stigma



Gg’f'“e("s NA 0.330 0.011 <0.001 0.278 <0.001 | <0.0012
Mean (SD) 32.1 30.4 31.4 20.0 32.2 31.4 29.6

SQM score (26.2) (25.2) (23.7) (20.3) (26.1) (20.9) (24.2)

Median (IQR)28.1 27.8 29.2 13.9 27.8 29.2 25.0
SQM score ((41.7) (41.7) (38.9) (27.8) (41.7) (30.4) (38.9)

AChi? test among all 6 countries.

IQR, interquartile range; NA, not applicable; SD, standard deviation.
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Abstract

Objective: Several headache disorders, including migraine and cluster headache, are known to display distinct circadian
rhythms and involve the trigeminovascular system. However, the circadian basis underlying rhythmic pain responses in
headache pain disorders remains poorly understood. We aimed to elucidate the circadian regulation of pain responses in
the trigeminovascular system.

Methods: We examined the circadian rhythm of trigeminal ganglia (TG) ex vivo cultures using Period2::LucSV reporter
mice and investigated single-cell bioluminescence rhythms of TG neurons. We also performed immunohistochemistry to
determine core clock protein expression in TG. Next, we examined pain behavior in Period1/Period2 double knockout
mice using the chronic nitroglycerin (NTG) mouse model. Finally, we performed RNA sequencing of the TG (obtained
every 4 hours for 24 hours) in both vehicle- and NTG-treated mice. Genes identified from RNA sequencing were cross-
referenced with genes targeted by medications used to treat migraine, cluster headache, and trigeminal neuralgia.

Results: We discovered strong circadian rhythms in TG ex vivo and single-cell cultures, and TG staining revealed core
circadian genes in both neurons and glia. In the chronic NTG mouse model we demonstrated diurnal rhythms of pain
sensitivity which were abolished in arrhythmic mice lacking the core clock genes Period1l and Period2. TG RNA-
sequencing analysis revealed a robust circadian transcriptome where 466 genes (2.7% of the total expressed genes in
the TG) display circadian oscillation in the control group, including core clock genes and clock-regulated pain
neurotransmitters. Whereas core clock gene oscillation remained largely intact in the NTG group, we observed a
profound reprogramming of the global circadian transcriptomic landscape: 71% of circadian genes in the control group
lost rhythm, and 584 de novo circadian genes (composing 81% of NTG rhythmically expressed genes) were induced by
NTG. Finally, pharmacogenetic analysis of medications used to treat migraine, cluster headache, and trigeminal
neuralgia identified 10 genes in our TG circadian transcriptome encoding target proteins of current medications used for
migraine, cluster headache, and/or trigeminal neuralgia medications.

Conclusions: Our study unveils a robust circadian clock in the TG and illustrates a highly dynamic circadian
transcriptome in response to headache pain and headache medications. Our results support a fundamental role of the
clock in pain pathophysiology and may ultimately lead to innovative strategies targeting the circadian machinery to
ameliorate headache pain.
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Abstract

Background:

Case Reports and clinical trial research represent two important categories of literature in headaches research. MeSH
terms are controlled 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 downloaded.

The frequency of all unique MeSH keywords are tallied. The same method is applied for a search of "headache" clinical
trials publications from 1991 to 2022. Both searches, download, as well as analysis 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", "Female", "Adult" and "Headache". For case reports, "Brain Neoplasm", "Meningitis",
"Intracranial Aneurysm", "Hematoma", and "Subarachnoid 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.
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Abstract

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), "Tension-type headache" (2.1, 2.2, 2.3, 2.4), "Trigeminal
autonomic cephalalgias" (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 "Episodic 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 unigue prime number. We then encoded each ICHD3 criteria into
integers, call "criteria representations", through multiplication in a list format. (See Abstract Submission ID-3)
"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 example, headache lasting "seconds" would be logically inconsistent with "headache lasting hours";
the prime representation for both are multiplied together. We called this list the "inconsistency representations".

All codiagnoses representation divisible by any inconsistency representations are filtered out, generating a list of
codiagnoses represenation that are logically consistent. This list is then translated back into ICHD3 diagnoses.

Results:

A total of 103 prime numbers were used to encode phenotypes from the included ICHD3 criteria diagnosis with 434
encodings generated. We generated 99 pairs of illogical phenotypes. Once illogical phenotypes were excluded, a total of
133,106 composite numbers representing unique dual-diagnosis clinical profiles were obtained. The number of profiles,
although unique, yields duplicate dual diagnoses; once these duplicates are removed, we obtained 138 possible logical
dual diagnoses.

Of the dual diagnoses, 2 contains with intersecting phenotypes due to subset relationships, 15 dual diagnoses with
intersecting phenotype without subset relationships, 101 contains dual diagnoses as a result of non-intersecting
phenotypes. There are 20 co-diagnoses containing three disorders, all of them are super-sets of some dual diagnoses
and contain chronic migraine as one of the diagnoses.

Conclusions:

Prime number representations of primary headache disorders not only offer clinicians with an automated way of
diagnosing headaches but also provides a powerful method of investigating concurrent diagnosis in headache
classifications. Applications of this method to the investigations of dual diagnosis and headaches may offer insight into
“loopholes” in the ICHD3 as well as potential explanation for sources of a number of controversies in headache disorders.
Futures applications of the method includes extending the methodology to all of ICHD3.
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Abstract

Background:

Preventive medications are key in migraine prevention. In cases of refractory migraine headaches, multiple medications
may be required. We seek to identify a comprehensive list of preventive migraine headache medications that can be
used as a combination of two, three, and four respectively that are 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 interaction based on DrugBank database.

Results

A total of 26 unique prevention medications are identified, which result in 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 124, 146, and 0 non-interacting two, three, and four preventive combinations,
respectively. Out of these 124 combinations of pick twos, all can be placed within a pick three combinations except for
16 unique pick two combinations. The resulting distinct non-interacting medications can be represented by a condensed
list of 162 unique combinations of medications.

Conclusion

This list of migraine preventive medications without drug-drug interactions is a useful tool for clinicians seeking to
manage refractory headaches more effectively by implementing an evidence-based polypharmacy.
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Abstract

OBJECTIVE: This case report describes a treatment regimen for a complex patient with hemicrania continua (HC) and IVIG
related headaches.

METHODS: A 38 year old female who developed thrombocytopenia in pregnancy presented to clinic with a history of
daily unremitting side locked headache with superimposed exacerbations with ipsilateral lacrimation. The patient was
informed with regards to the details and the nature of this case report and agreed to release their anonymized medical
details for academic study.

RESULTS: She described daily unremitting side locked headache with superimposed exacerbations with ipsilateral
lacrimation. Her pain is maximal in the right supraorbital region extending to the high occipital parietal area. Her
examination was normal with unremarkable neuroimaging and investigations. She began an uptitrating indomethacin
trial which provided initial relief however caused significant epistaxis and mucocutaneous bleeding necessitating
termination of the trial. Melatonin and boswellia was attempted with almotriptan for breakthrough therapy to moderate
effect.

She was treated subsequently by hematology services who attempted IVIG therapy to address a presumed consumptive
autoimmune process producing her thrombocytopenia. After her second monthly maintenance course, she developed a
significant worsening of her headaches, described as much more severe exacerbations of her original semiology with
additional meningitic features including photophobia, phonophobia, and meningismus. After multiple presentations with
no secondary cause found on investigations during her admissions, she is now being treated with monthly occipital,
auriculotemporal and supraorbital nerve blockade prophylactically for both her HC and IVIG related headache to
moderate success as this has prevented emergency room visits and hospital admissions which were frequent prior to
this.

CONCLUSION: This report aims to demonstrate a complex patient with hemicrania continua and presumed IVIG related
aseptic meningitic headaches with a proposed successful interventional based treatment. Limitations on her therapeutic
options presented a unique challenge. CGRP inhibitors could not be utilized in this patient given her recurrent IVIG
treatments.
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Abstract

Objective: We aimed to study the demographic characteristics, clinical presentations, atypicality, diagnostic delay, and
treatment outcomes for a large cohort of cluster headache (CH) patients from India.

Methods: This clinic-based study comprised of CH patients (both episodic and chronic) who attended the Headache Clinic
at GB Pant Institute of Post Graduate Medical Education and Research, New Delhi, India from June 2012 to January 2023.
All patients were evaluated as per a detailed structured proforma covering demography and all aspects of clinical
characteristics of headaches as a part of a hospital-based headache registry. The delay in diagnosis, medications
received, and the response to treatment were also recorded. MRI Brain was done in all patients to exclude secondary
causes.

Results: A total of 141 cluster headache patients [117 episodic cluster headaches (ECH) and 24 chronic cluster
headaches (CCH); mean age: 37.4+12.1 years; range: 14-65 years; 120 males and 21 females] were studied. Among
the ECH patients, there were 103 male and 14 female patients (mean age + SD: 37.1+12.8 years). The CCH group
comprised 14 male and 7 female patients (mean age + SD: 38.5+13.4 years). The average duration of the cluster
period among ECH patients was 47.7+26.7 days; range: 14-150 days. The majority had right-sided headaches (64.5%).
The orbitofrontal region was the most common site of pain (75.8%) followed by the temporal region (40%). Neuralgic
pain was the most common character of pain reported - bursting, sharp, stabbing, and boring (46.8%, 15.6%, 10.6%,
and 5% respectively). 21.9% of patients also reported a throbbing headache. Among the cranial autonomic symptoms,
lacrimation was the most common symptom (90%), followed by conjunctival congestion (85%). Premonitory symptoms
were noted in 68 patients (48%). The most common premonitory symptoms were irritability (45%) and sensitivity to
smells (30%). Daytime naps were the most common trigger reported (22.5%). Consumption of alcohol, change in
environmental temperature, and strong odors also triggered CH attacks. None of the patients reported any aura before a
cluster attack. Five patients had a history of CH in a first-degree family member. Systemic co-morbidities were present in
14 patients (5 had hypertension (HTN), 2 had Type 2 Diabetes Mellitus (T2DM), and 7 had both HTN and T2DM; all were
well-controlled). Psychiatric co-morbidities were present in 24 patients (17%), with depression being the most common
(20/24 patients). A history of alcohol consumption and smoking was reported in 35% and 28% of patients respectively.
None of the female patients included in the study had any history of substance abuse. Cluster headache was commonly
misdiagnosed as side-locked migraine (78% of patients). The average delay in diagnosis was 5.2 years. Atypical features
included inter-ictal pain, side-switching headaches, and facial onset cluster. Interictal pain was reported by 17% of
patients and was dull in character occurring in the same area as the headache and lasted for a median of 4 hours
(range: 1-6 hours). Side-switching in between cluster bouts was reported by 12% of patients. Three patients reported
side-switching within a single cluster period. High-flow oxygen, intranasal zolmitriptan, oral rizatriptan, and NSAIDs were
the most commonly used abortive treatments. Transitional treatments that were used included oral steroids (58.8% of
patients) and greater occipital nerve block (GONB) (41.2%). Verapamil (100%), lithium (36%), topiramate (25%), and
melatonin (22%) were the preventive treatments used. The majority of patients reported a good response to treatment.
Four patients (2.8%) had refractory CCH that required multiple treatment modalities and interventions. One patient
underwent invasive procedures like sphenopalatine ganglion radiofrequency ablation.

Conclusion: Our results are similar to those reported by several other clinic-based studies from Asia.1,2 The delay of 5.2
years in the diagnosis of CH is worrisome and reflects the need for further physician education and sensitization about
this relatively uncommon primary headache disorder.
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Abstract

Background and Purpose

Exercise is thought to induce hypoalgesia through descending inhibitory nociceptive pathways and release beta-
endorphin and endocannabinoids. And it has been proposed as treatment option for other chronic pain and primary
headaches, but not yet has been evaluated in the cluster headache. This study aimed to evaluate effects of exercise in
cluster headache.

Methods

This study is a prospective observational study of cluster headache patients at a single center in Korea from September
2016 to April 2023. Participants were asked whether they exercised when cluster headache occur at the time of study
enrollment or during follow-up. Headache improvement after exercise was evaluated, exercise types and intensity were
analyzed. And compared the effects of exercise when triptans were taken together. Exercise intensity was defined based
on the Borg Rating of Perceived Exertion (RPE).

Results

Among 167 enrolled cluster headache patients, 54 patients did exercise for alleviate headache. 23 patients (42.6%)
showed improvement of headache after exercise, 14 patients (25.9%) showed more than 50% improvement of
headache. After exercise, there was a decrease in headache severity in 16 patients (80.0%), disappearance of pain in 3
patients (15.0%), and reduction in recurrence in 1 patient (5.0%). The types of exercise that are effective for headache
relief were running (39.1%), squat (30.4%), and stair climbing (21.7%), followed by walking and push-up at 17.4% each.
Effective exercise was severe intensity in 12 patients (52.2%) and moderate intensity in 10 patients (43.5%). Of the 11
patients who tried exercise only, 3 patients (27.3%) showed improvement of headache and 2 patients (18.2%) showed
more than 50%. 34 patients tried exercise and triptans, of which 17 patients (50.0%) improved headaches and 10
patients (29.4%) showed more than 50% improvement in headaches with exercise (p < 0.001).

Conclusions
Exercise improved headaches in about half of the patients who tried exercise in cluster period, and the effect may be

better when taken together with triptans. Exercise, especially moderate to severe intensity, may be a treatment option
for reduce headache in cluster headache patient.

Abstract topic

2 Cluster headache and other trigeminal autonomic cephalalgias



IHC23-EA-007
Differential clinical features of refractory chronic cluster headache
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Alberto Lozano-Ros3, Alicia Gonzélez-Martl’nez4, Ana Beatriz Gago-Veiga4, Sonia Quintas4, Jaime S. Rodriguez-VicoS, Alex
JaimesS, Lucia LIorente-Ayuso6, Javier Roa’, Carlos Estebas’, Javier Diaz-de-Teran’

1Hospital Francesc de Borja, Gandia, Spain. 2Hospital Universitario Clinico San Carlos, Madrid, Spain. 3Hospital
Universitario Gregorio Marafién, Madrid, Spain. 4Hospital Universitario La Princesa, Madrid, Spain. 5Hospital Universitario

Fundacién Jiménez Diaz, Madrid, Spain. 6Hospital Universitairo Infanta Leonor, Madrid, Spain. 7Hospital Universitario La
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Abstract

INTRODUCTION

Chronic cluster headache (CCH) is a rare and difficult to treat headache disorder. The diagnostic criteria for refractory
CCH (rCCH) have been defined by the European Headache Federation. It is not known whether the clinical characteristics
of rCCH differ from non-rCCH

METHODS

We conducted a cross-sectional study through a review of the medical records of CCH patients in six hospitals in the
Community of Madrid. Epidemiological data, comorbidities and clinical variables were collected and compared between
refractory and non-rCCH.

RESULTS

From a series of 88 CCH, 60 (68.2%) met the criteria for rCCH. Sex, headache comorbidity, family history of headache,
psychiatric diseases, history of another pain condition or other medical comorbidities did not differ between rCCH and
non-rCCH. Mean age at onset was similar between groups (33.6 in rCCH and 33.5 in non-rCCH, p=0.245), but the
diagnostic delay was greater in rCCH (4.6 vs 3.2 years, p=0.017). Opioid use was also greater in rCCH (38.6% vs 14.3%,
p=0.022). Patients with rCCH presented more frequently with no remission periods than non-rCCH patients (72.9% vs
42.9%, p=0.007), who more frequently presented with remission periods of less than 3 months. The presence of
seasonal exacerbations was less frequent in rCCH (32.1% vs 55.6%, p=0.041).

CONCLUSION

rCCH patients present a longer diagnostic delay, a higher consumption of opioids and a more frequent evolution without
periods of remission or seasonal fluctuations. The identification of these characteristics could be of interest when trying
to predict the evolution of CCH patients.
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Transitioning of episodic cluster headache into chronic cluster headache. A
prospective observational study

Anja Petersen, Nunu Lund, Rigmor Jensen
Danish Headache Center, Department of Neurology, University of Copenhagen, Rigshospitalet-Glostrup, Glostrup,
Denmark

Abstract

Objective: To determine a transition prevalence per bout for episodic cluster headache and to investigate if the transition
rate of episodic cluster headache into chronic cluster headache depended on a prior history of transition from chronic to
episodic cluster headache.

Methods: The study design was a prospective observational case-control study in which 112 participants with episodic
cluster headache according to the ICHD-3 were included during a bout. Patients were followed for one year.

Results: A total of 11 patients transitioned from episodic to chronic cluster headache; thus, the overall transition rate was
10%. In the group with a prior history of chronic cluster headache, 4 out of 6 (67%) transitioned to chronic cluster
headache. Whereas in the group of patients who had been only episodic since cluster headache onset, only 7 out of 106
(7%) transitioned to chronic cluster headache. In a logistic regression model adjusting for disease duration, we found a
strong association between transitioning to chronic cluster headache and having a prior history of chronic cluster
headache (OR: 28.8; 95% Cl: 4.8-238.8, P-value < 0.0005).

Conclusion: The transition rate was overall 10%, but it was markedly higher in episodic patients with a prior history of
chronic cluster headache. This could suggest that this patient group should be treated more aggressively.

Abstract topic
2 Cluster headache and other trigeminal autonomic cephalalgias
Disclosure of Interest

None relevant to this study



IHC23-EA-009
TRPA1 GENE POLYMORPHISM IS INVOLVED IN MIGRAINE PATHOGENESIS

Aliya Yakubova, Yuriy Davidyuk, Albert Rizvanov
Kazan Federal University, Kazan, Russian Federation

Abstract

TRPA1 expressed in trigeminal neurons are one the key receptors in migraine pain, same as TRPV1, which single
nucleotide polymorphism (SNP) rs8065080, as we previously found, may serve as a potential biomarker of migraine
chronification risk. Recent studies suggested that SNPs rs11988795, rs920829, rs13255063 of TRPA1 gene have a
protective function against neuropathic pain. However, TRPA1 SNPs has not been tested in migraine yet.

Here was evaluated the genotype frequency distribution of rs11988795, rs920829, rs13255063 in the TRPAL gene in
healthy individuals and patients with episodic (EM) and chronic migraine (CM) to test the influence of the SNPs on
susceptibility to these forms of migraine.

The study included 127 patients with migraine (40 EM and 31 CM) and 56 healthy controls. DNA from peripheral blood
was used to test TRPA1 SNPs using allele-specific PCR.

The obtained distribution of genotypes of the rs13255063 TRPA1 in patients with EM and CM was AA - 48%, AT - 37%,
TT - 15% and AA - 52%, AT - 35%, TT - 13%, respectively. The genotype frequencies in the control group were AA - 80%
and AT - 20%. The distribution of genotypes in patients with EM and CM differed significantly from the control (p=0.003
and p=0.0002). Notably, both in EM and CM groups in contrast to the control one, the frequency of AA genotype
associated with higher pain threshold doubly decreased, while TT genotype emerged, known as a risk factor for
neuropathic pain. Two other studied SNPs did not show any significant differences.

This study confirms an association of TRPAL gene with migraine and indicates an involvement of the TT genotype of
rs13255063 in pathogenesis of disease, both in case of episodic and chronic forms.
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RELATIONSHIP OF SERUM VITAMIN D LEVELS TO THE SEVERITY OF MIGRAINE

Simon Ozommal, Sidney Oparahl, Francis Ojiniz, Mustapha Danesi2

1University of Calabar Teaching Hospital, Calabar, Nigeria. 2Lagos University Teaching Hospital, Lagos, Nigeria
Abstract

Objective: This study is aimed at determining the relationship between serum vitamin D levels and headache severity of
migraine.

Method: Using a cross-sectional analytical study design, adult patients with migraine consecutively attending the
neurology clinic at the Lagos University Teaching Hospital, were recruited upon fulfilling the study criteria. Their age and
sex matched healthy headache-free controls were also recruited. Demographic information and clinical parameters were
obtained with an interviewer-administered questionnaire. Headache severity and pain intensity were documented using
incorporated headache disability index (HDI) and numerical rating scale (NRS) tools, respectively. Serum levels of vitamin
D, calcium and albumin were assayed for all study participants.

Results; The study participants comprised of 35 migraine and 50 control subjects. The migraine subjects were 35
patients comprising of 10 males and 25 females, with mean ages of 29.4+9.3 and 40.0+11.1 years respectively
(p=0.01). The mean serum vitamin D levels among migraine and control participants were 43.45ng/m|l+16.84 and
48.78ng/ml+23.33, respectively (p=0.31). The mean NRS was 7.3+1.2 while the mean HDI was 44.7+19.1 among
migraine patients. There was no significant correlation between serum vitamin D levels and the severity of migraine.

Headache severity across categories of serum vitamin D level among participants with migraine

Low serum vitamin Normal serum High serum

Parameter D vitamin D vitamin D Statistic p=value
(n =13) (n=13) (n=9)

Headache disability Index K-wW

Mean (SD) 41.9 (18.7) 48.3 (19.7) 43.8 (20.1)

Median 46 44 36

Interquartile range 24 to 62 37 to 67 25 to 64 1.11 0.57

Numerical rating scales K-wW

Mean (SD) 7.0 (1.2) 7.2 (1.1) 8.0 (1.0)

Median 7.0 7.0 8.0

Interquartile range 6to8 6.5to8 7.5t09 4.38 0.11

% = Percentage; SD = Standard deviation; x2 = Fischer’'s Exact test; KW = Kruskal-Wallis test; n = number of
participants

Conclusion: The serum vitamin D levels among migraine and control participants were not significantly different. In
addition, there was no significant relationship of serum vitamin D level to headache severity or pain intensity in
migraine.
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Assessment of the psychometric properties of the E-headache diary for determining
migraine day risk

Nancy van Veelen, Nadine Pelzer, Natasha G. Waslam, Erik J. Giltay, Gisela M. Terwindt
Leiden University Medical Center, Leiden, Netherlands

Abstract

Rationale: To assess the psychometric properties of the Leiden Headache Center E-headache diary, to determine the risk
of a migraine day.

Method: This self-developed E-diary including automated algorithms differentiates headache and migraine days in
individual patients. The psychometric properties of the items (n=13) included in the E-diary were investigated with item
response theory (IRT), in a cross-sectional sample of patients with a verified migraine diagnosis, who visited the Leiden
Headache Center outpatient clinic between May 2008 and March 2022. The strength of the relationship between items
and the latent measure, migraine day risk, and calculated thresholds were assessed with a generalized partial credit IRT
model for both dichotomous (n=7) and ordinal items (n=6).

Results: In total 1500 patients were included in the analysis (mean age 43.1 (+ 11.8), 88.8% female) of whom 62.2%
fulfilled ICHD-3 criteria for migraine without aura and 37.8% for migraine with aura. The discriminative value of the items
was good to excellent, except the items concerning aura symptomatology. The Item Characteristics Curves are shown in
Figure 1.

Conclusion: The overall discrimination of the psychometric properties of the items implemented in the Leiden Headache

Center E-headache diary, which assesses the risk of a migraine day, are good to excellent. Due to the relatively small
number of occurrences of aura in this diary sample, the items related to aura appeared to be less discriminatory.

Headache
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Figure 1. Item characteristics curves {ICC) for items assessing migraine day risk. Polytomous item respunselheury?]lRT] with the generalized partial credit model (GPCM). The x-axis represents the
latentvariable of migraineseverity, ranging from -2 to +2 standard deviations, with increasing symptoms to the right. The¥-axisrepresents the probability of endorsing each response category fora
iven levelof the latent trait (migraine severity on the x-axis]. The linecolors inthe_ﬁ?aph represent categorical answer options. A single line represents a dichotomous item, while multiple-colored

inesregresent %olytomous categories with increasin%mi%:alnesymptom severity. The discrimination of each item is represented by the a—value and the slope, with higher values indicating better
discgiminat'wtea iIi'q{iﬁa Thhe gigintbetween category threshold parameters represent the b-value, which is the point on the latent trait scale where participants have a 0.5 probability of responding in
or above a category threshold,

*Discrimination is classified as follows: low: 0.35-0.64, moderate: 0.65-1.34, good: 1.35- 1.69, excellent 1.7,
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Episodic status migrainosus: a follow-up of a Mexican series.

Alejandro Marfil, Mariana Cansino, Daniela Ortiz, Alberto Martinez
Universidad Autonoma de Nuevo Ledén, monterrey, Mexico

Abstract

Objective

Status migrainosus is defined as >72 hours of debilitating pain attack. Its prevalence has been estimated between 3-
24.5% one third presenting a subsequent relapse. Recently a new variety of migraine has been identified baptized as
episodic status migrainosus, usually in migraineurs without aura. Most patients are women with history of chronic
migraine and depression. The aim of this study is to communicate the clinical characteristics of series of patients with
episodic status migrainosus (SM) in a Mexican population.

Methods

PREMECEF (First Mexican Headache Registry, for its acronym in Spanish) is a registry of headaches in Mexican
population. We analyzed the clinical characteristics, treatment and evolution of people with migraine attacks fulfilling
duration >72 hours.

Results

14 cases were identified. All were female, age of 18 - 58 y/o. The main duration of headaches was 72 hours, one case
reported 10 days and one case even 21 days. The current frequency is between 3 to 5/month. Pain quality was pulsatile
in most of our patients, mean pain intensity (VAS) 7-10/10. The most prevalent accompanying symptom was
photophobia. Just one case reported visual aura and another with prodrome of fatigue. Associated symptoms were
menstruation, alcohol intake, emotional stress, smoke and sweet flavors. Depression and anxiety were described in four
patients. The treatment to terminate the status with intramuscular betamethasone in four patients and triptans in the
rest, all of them with a good symptomatic response.

Conclusion

The mechanisms that terminate a migraine attack are not known. Whatever they are, in these patients they are
ineffective. It could be a special variety of migraine that tends to have a different evolution, as well as a lesser response
to abortive treatment. Given the frequency of attacks in our patients, they were successfully managed with abortive
treatment so preventive treatment may not be necessary. Unlike the original case series, our patients did not tend to
develop chronic migraine. The episodic status migrainosus could constitute a new variety of migraine. Diagnostic criteria
have been proposed, but not yet accepted. Abortive treatment should be individualized.
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HEADACHE ASSOCIATED WITH BULLYING IN ADOLESCENTS

Nadezhda Semenova
Scientific Research Institute of Medical Problems of the North, Department of child's physical and mental health,
Krasnoyarsk, Russian Federation

Abstract

Relevance. Bullying among teenagers is a fairly common occurrence. Its relevance is explained by the adverse impact on
the health of children and adolescents. The most common types of bullying are traditional bullying (TB) and
cyberbullying (CB).

Aim. Assess the frequency of occurrence of headaches in adolescents depending on the type of bullying.

Methods. Data collection was carried out in 2017-2019 within the Eurasian Child and Adolescent Mental Health Study
(EACMHS). There were examined 692 students of secondary schools in Krasnoyarsk (328 boys, 364 girls) aged 11-17
years (average age 14.6 = 1.3). A questionnaire including two sets of questions related to bullying and cyberbullying
developed by the EACMHS was used. To assess the headache used the question: "In the past six months, have you had
headaches that prevent you from concentrating?". There were 4 possible answers: “at least once a week”, “at least once

"o

a month”, “even less often”, “almost never”.

Results. 43% of adolescents were involved in bullying, of which only TB - 17.2%, only CB - 14.3%, both types - 11.6%.
Adolescents not involved in bullying were assigned to the control group (CG). Complaints of headaches were noted in
62.8% of bullying participants and in 48.7% of adolescents in the CG (x2 = 13.464, p < 0.001). Girls involved in
bullying are more likely to complain of headaches (74.1%) than boys (52.3%).

Among adolescents involved only in TB, 64.7% of participants complained of headaches; of these, 29.4% of adolescents
complained of frequent episodic headaches (at least once a week). Among the participants, only CB, 53.5% complained
of headaches; of these, frequent episodic pain occurred in 29.4% of adolescents. Among participants in combined
bullying, headaches were noted in 71.3% of cases; of these, 27.5% of adolescents had frequent episodic pain.
Conclusion. Adolescents involved in bullying are more likely to complain of headaches, especially girls. Traditional and
combined bullying are more commonly associated with headaches than cyberbullying. Pediatricians in their practice
should remember that bullying can be the cause of headaches in teenagers.

Keywords. Adolescents, traditional bullying, cyberbullying, headache, frequency
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FREQUENCY OF HEADACHE IN VICTIMS AND AGGRESSORS OF TEENAGE BULLYING

NADEZDA SEMENOVA
Scientific Research Institute of Medical Problems of the North, Department of child's physical and mental health,
Krasnoyarsk, Russian Federation

Abstract

Relevance. School bullying is widespread in many parts of the world and is therefore considered a major public health
problem. Adolescents involved in bullying have a higher risk of various psychosomatic problems compared to their non-
involved peers.

Aim of the study. Assess the frequency of headaches in adolescents involved in bullying, depending on the social role of
the participant.

Methods. Data collection was carried out in 2017-2019 within the Eurasian Child and Adolescent Mental Health Study
(EACMHS). There were examined 692 students of secondary schools in Krasnoyarsk (328 boys, 364 girls) aged 11-17
years (average age 14.6 = 1.3). A questionnaire including two sets of questions related to bullying and cyberbullying
developed by the EACMHS was used. To assess the headache used the question: "In the past six months, have you had
headaches that prevent you from concentrating?". There were 4 possible answers: “at least once a week”, “at least once

"o

a month”, “even less often”, “almost never”.

Results. 43% of adolescents were involved in bullying, of which only TB - 17.2%, only CB - 14.3%. The social roles of TB
participants were represented by two types: “victim” (7.5%) and “aggressor/victim” (92.5%). The social roles of CB
participants were represented by three types: “victim” (36.9%), “aggressor” (17.3%) and “aggressor/victim” (45.8%). In
adolescents not involved in bullying, the frequency of complaints of headaches was 48.7%. In adolescents involved only
in TB, the frequency of headaches was: among “victims” 86.7% (p=0.004, F=8.32), among “aggressors/victims” -
65.8% (p < 0.001, x2 = 14.65). In adolescents involved in CS, the frequency of headaches was: among “victims” 60.6%
(p>0.05), among “aggressors/victims” - 64.6% (p = 0.008, x2 = 6.87), among the aggressors - 54.8% (p>0.05).

Conclusion. The adverse effects of victimization are noted for all participants in bullying, however, victims and
victims/aggressors experience the greatest consequences, while pure aggressors are at less risk.

Keywords. Adolescents, traditional bullying, cyberbullying, headache, frequency, victims, aggressors
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BREASTFEEDING INFLUENCE ON HEADACHE AND MIGRAINE SYNDROME IN CHILDREN

Marija Knezevic-Pogancev
Child and Youth Health Care Institute of Vojvodina, Novi Sad, Serbia

Abstract

Influence of duration of breastfeeding on manifestation of migraine syndrome and on age at which symptoms occur was
examined by analyzes of anamnesis data about nutrition of 24011 children age 3 to 16, residing in Vojvodina (northern
province of Serbia and Montenegro). The conclusions were induced by comparing data for children without recidivate
headache, for children with recidivate non-migraine headache (18,83%) and with migraine headache (8,63%). Children
without headache were breastfed on an average 4 months and 27 days, and children with non-migraine headache 5
months and 3.9 days. Children with migraine headache had the shortest period of breastfeeding - on an average 4
months and 10.8 days. Children with non-aura migraine were significantly shorter breastfed (3 months and 27 days)
than children with other migraine syndromes (4 months 5.1 days), particularly than children with aura migraine (5
months 18.9 days). There is a clear negative correlation of age at which commercial food was introduced on
manifestation and age of manifestation of migraine syndrome in children. In observed population, commercial food was
introduced on an average at 5 months 1.1 days of age. Children without headache were introduced at 5 months 5.1
days, children with non-migraine headache at 4 months 29 days, and children with migraine syndrome at 4 months 6.6
days. Children with non-aura migraine were given commercial food at lowest age, on an average 3 months 24.9 days,
children with other migraine syndromes at 4 months 26.1 days, and children with aura migraine were introduced with
commercial food at latest age, 5 months 3.6 days.

Duration of breastfeeding has, to this day not described and not known, trigger effect on onset of migraine syndromes.
Duration of breastfeeding directly influences not only on manifestation of migraine syndrome in general, but on
age of onset of migraine syndrome as well. Migraine syndrome occurs in younger age groups in shorter breastfed
children.
Children with migraine headaches were significantly shorter breastfed and earlier introduced with industrial food
than children without headaches and children with recidive non-migraine headaches. The most significant influence of

duration of breastfeeding on onset of migraine syndrome is on non-aura migraine. Children with non-aura migraine were
introduced with industrial food at the earliest age
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THE ROLE OF HEADACHE DIARY IN IMPROVING OUTCOMES OF VARIOUS CHRONIC
HEADACHE: A CASE SERIES

Tiara Aninditha, Henry Riyanto Sofyan, Irma Savitri Madjid, Elizabeth Albertin, Raymond Aris Nimrod Alvonsius Silalahi,

Nur Arfany
Universitas Indonesia, Jakarta, Indonesia

Abstract

Introduction: Headache diary is the gold standard of headache treatment monitoring. However, in our country, its use is
still limited. Headache diary especially plays a very important role in chronic headache patients, as it serves as the
clinical proof to determine whether or not a therapy is effective as well as the basis of dose titration of prophylactic and
abortive therapy. In this case series, we present 4 patients with different chronic headache characteristics who showed
clinical improvement after using our latest version of headache diary.

Case illustration: Four female middle-aged patients (age range 40-55 years old) presented with chronic headache (3
migraine-type, 1 tension-type). Patients also presented with different comorbidities and received prophylactic
medications. One patient received interventional headache management, such as radiofrequency ablation and
sphenopalatine block on top of pharmacologic therapy. Patients were given headache diary and was told to visit the
outpatient clinic every 2 weeks to 4 weeks. We monitor the clinical improvement based on the frequency, duration, and
intensity of headache as well as the days of lost productivity as a measure of headache impact on daily activities. After a
well-monitored prophylactic and abortive treatment with patient education on how to avoid triggers, all patients showed
clinical improvement (two patients showed shorter duration, one patient showed less frequency, and one patient showed
decreased headache intensity).

Discussion: Our observation showed that a robust headache monitoring with appropriate patient education and
pharmacologic therapy results in clinical improvement of all patients. We acknowledged that these patients have
different clinical conditions and comorbidities as well as other treatments that might influence their headache intensity,
frequency, or duration. The version of headache diary that we used has been revised over time based on feedbacks on
patient compliance. Our patient data showed that when patients filled their headache diary diligently, more accurate
data were gathered, resulting in better treatment outcome.
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A randomized controlled trial for the efficacy of a combination of therapeutic
patient education with the standard of care versus the standard of care alone for
the management of chronic migraine: Methodology and interim results

Mridula Garg, Debashish Chowdhury, Ashish Duggal
Govind Ballabh Pant Institute of Postgraduate Medical Education and Research, New Delhi, India

Abstract

Objective

A multidisciplinary treatment approach, including pharmacological and bio-behavioral interventions like cognitive
behavioral interventions, relaxation training, and stress management, has been advocated for treating chronic migraine
(CM). The role of therapeutic patient education (TPE) as an adjunct for treating chronic migraine needs more evidence
[1]. No such data is currently available for the Indian population. Therefore, we aimed to determine the efficacy of
combining therapeutic patient education (TPE) with the standard of care versus standard of care alone for managing CM.

Methods

The study has been registered under CTRI (Clinical Trial Registration) with registration number CTRI/2022/06/04361.
Investigator-1 (MG, a final-year medical student undertaking the project) underwent weekly training for CM education.
The tools used for assessment were adapted from validated programs used in previous studies. The education and
training for the medical student were provided by two consultant neurologists (and headache specialists, DC and AD).
The training comprised 1-hour lectures per week for four weeks, one month before the screening phase, and once
weekly observer-ship at a headache clinic for four weeks.

The study is designed as an interventional, randomized controlled study including patients between 18-65 years of age
fulfilling diagnostic criteria for chronic migraine as per International Classification of Headache Disorders-3 guidelines.
Following a 4-week screening period, collecting demographic details and baseline headache parameters by investigator-
1, patients were randomized into either the intervention (group-A) or the control (group B) groups. TPE was given to
group-A in the form of interactive sessions lasting not more than 1 hour and comprising not more than ten patients at a
time, starting on visit-1, with follow-up on every subsequent 4-weekly visit by investigator-1. Only medications for the
standard of care were explained to group-B patients. Both groups were assessed for efficacy endpoints every four weeks,
and a final assessment was done after 12 weeks. The primary critical endpoint was a change in the MSQ (Migraine
Specific Quality of Life questionnaire) score from baseline to week-12. Multiple other secondary endpoints including
migraine attacks/month, headache attacks/month, acute migraine treatment days, HIT (Headache Impact Test)-6 score,
MIDAS (Migraine Disability Assessment) score, HMSE (Headache Management Self-Efficacy) score, and PCS (Pain
Catastrophising Scales) scores were assessed.

The sample size was calculated using estimates from a previous trial comparing TPE with mindfulness, using MSQ as the
vital outcome variable[2]. Keeping a 10% loss to follow-up, 126 (63 per group) subjects needed to be enrolled for the
study.

Results

The study is currently ongoing. All 126 patients have been enrolled and randomized. The interim results involving 15
patients in each group (total 30 patients) show a greater, though statistically non-significant, change in MSQ scores of
patients in the intervention group compared with the control group (-12.72 + 4.05 vs. -8.94 + 4.05, p-value = 0.523). A
similar trend is also seen with other endpoints, including HIT-6 scores (-10.55 * 2.54 vs. -8.51 * 2.54, p-value = 0.590),
MIDAS scores (-27.82 + 7.0 vs. -32.18 + 7.02, p-value= 0.667) and change in the number of migraine days per month
(-9.47 = 1.41 vs -6.40 £ 1.41, p-value = 0.139). These results show a promising trend, which can be better evidenced
with a greater sample size.

Conclusion

If proven helpful, TPE can be incorporated within the standard of care and the guidelines for managing CM.

References:

1. Kindelan-Calvo P, et al. Effectiveness of therapeutic patient education for adults with migraine. A systematic review
and meta-analysis of randomized controlled trials. Pain Med. 2014; 15:1619-36

2. Wells RE, et al. Effectiveness of Mindfulness Meditation vs. Headache Education for Adults with Migraine: A
Randomized Clinical Trial. JAMA Intern Med. 2021 1; 181:317-328.
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ASSESSMENT OF THE QUALITY OF LIFE IN MIGRAINE PATIENTS USING THE SF-36
QUESTIONNAIRE

Gulzoda Nurmakhammatova, Bahtigul Holmuratova
Tashkent medical academy, Tashkent, Uzbekistan

Abstract

Background. Evaluation of the quality of life of migraine patients in the Uzbek population using the SF-36 questionnaire.

Introduction. The urgency of studying the problem of headache is determined by its prevalence. According to the latest
WHO research, headache is the 3rd leading cause of disability among all diseases in the world. According to a 2016
edition of the Lancet, migraine affects 14.7% of the world's population, which is about 1 billion people. Migraines are
more common in women - 18% of the population, and 6% in men. It is known that headache reduces the quality of life
(QOL) of patients

Methods. 40 patients with a confirmed diagnosis of M participated in the follow-up study: 19 (47%) men and 21 (53%)
women. The average age of all patients is 60 + 3.7 years; the average age of men was 32.7 = 4.9 years and the
average age of women was 26.0 = 5.6 years. Patients completed the SF-36 quality of life questionnaire, which is
grouped into 8 scales and consists of 36 items. With the help of the SF-36 scale, it is possible to fully evaluate the
physical health, psychological and mental state, and even social activity of the examinee.

Results. Women had lower quality of life scores than men on all questionnaire scales, but statistically significant
differences (p=0.033) were found only on the physical activity scale. There were no statistically significant differences in
HS indicators depending on the age, marital status and educational level of the patients. The duration of the disease
had a significant effect on HS. Thus, patients in the first year of the disease rated their general health significantly
higher than patients with long-term disease (p=0.026).

Conclusion. The SF-36 quality of life questionnaire is one of the modern, simple and validated methods for assessing the
main components of physical and mental health of migraine patients in clinical practice. The use of this questionnaire
makes it possible to dynamically study the living conditions of patients and evaluate the effectiveness of therapy in
accordance with their gender and age.
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Abstract

Objective : Migraine is the main cause of neurological origin of non-permanent disability and work absenteeism in the
world. A migraine attack is mainly associated with intense headache, however, they are broad clinical manifestations
that can present before the pain in a prodromal or premonitory phase. Premonitory migraine symptoms precede a
migraine attack by 2-48 hours; occurring before the aura and the onset of pain in migraine without aura, and may
increase and compromise the patient's quality of life even before the onset of pain. In this study we tried to document
premonitory symptoms other than those commonly described in the literature and estimate their frequency in a
Colombian population.

Methods : Between 2019 and 2021, more than 300 patients with suspected migraine were treated. 150 patients, aged
between 18 and 65 years, were included, evaluated in the neurology outpatient clinic affiliated to the University of Sinu,
Cartagena section, with a diagnosis of episodic migraine according to the ICHD-III criteria, carried out by a neurologist.
Patients with an additional diagnosis of tension headache, medication overuse headache, chronic migraine, or other
types of primary or secondary headache were excluded. Patients had to have at least three migraine attacks per month.
The purpose of the study was explained to all patients and a demographic and clinical questionnaire was administered.
Demographic information consisted of age, gender. The one related to the diagnosis was migraine type, defined with or
without aura. An open question was asked about premonitory symptoms of migraine. These symptoms had to be
different from 12 selected symptoms commonly described in the medical literature (tiredness or fatigue, yawning, neck
stiffness or discomfort, difficulty concentrating, sadness, irritability, nausea or loss of appetite, sleep problems, increased
urination frequency, problems with memory, Thirst, Craving). Some symptoms that have been considered premonitory
by some authors because they appear hours before the pain, which are frequently associated with a migraine attack,
such as photophobia, osmophobia, sonophobia , and emesis, were also not considered. The patient was allowed to
choose his frequency of symptom occurrence among the categories: never (0 of 3 attacks), sometimes (1 of 3 attacks),
almost always (= 2 of 3 attacks); those symptoms that were classified as almost always were defined as premonitory.

Results: in a total of 150 patients, the average age was 39 years; 90% were women and 47.3% of the patients had aura.
24% (36 patients) described at least one symptom uncommon or undescribed that met the definition of premonitory;
among which craniofacial and ocular sensations were the most frequent (Table).

Conclusion: this study documented that there are uncommon or undescribed premonitory symptoms in a significant
percentage of patients with episodic migraine. Some of these symptoms, such as syncope, discomfort or craniofacial
sensations, can worsen the quality of life of patients even before the onset of pain. Future studies are required to better
document the premonitory phase of migraine and estimate its impact on quality of life.

Table. Description of the 36 patients who reported uncommon or undescribed premonitory symptoms.

Craniofacial sensations: warmth, heaviness, expansion,

edema or swelling, tightness 11
Ocular sensations: burning sensation, heaviness sensation, 5
conjunctival injection, epiphora.

Dizziness, vertigo, fainting or syncope. 5
palpitations 3
Sensations in the chest: stiffness of the back, non-anginal 3
chest pain.

Nasal congestion 3
epistaxis 1
tinnitus 1
eyelid myokymia 1
others: paraesthesia in hands, dreams lived, Epigastralgia 3
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REFRACTORY MIGRAINE: CLINICAL AND PSYCOLOGICAL PROFILE WHEN EVERYTHING
FAILS.
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Abstract

OBJECTIVE: Recently the concept of refractory migraine has been changed. To consider this ‘new’ term, patients must
have failed to any preventive treatment available. Since the appearance of antiCGRP monoclonal antibodies the
refractory migraine population has diminished a lot. We don’t know the profile of this population. In the present paper
we aim to describe the clinical and psycological profile of this population in our centre.

METHODS: In our setting migraine patients who have failed to all oral preventive treatments, OnabotulinumtoxinA and
all 3 antiCGRP monoclonal antibodies available were offered to participate in this study. We included the first 27 patients
willing to participate in the study. We describe age, gender, clinical, including pain VAS (Visual Analogical Scale) and
work situation. Several scales are used to evaluate PRO (Patient Related Outcomes) and psycological profile: HIT-6
Headache Impact Test, MIDAS (Migraine Disability ASsesment test, PCS (Pain Catastrophising Scale), SWLS (Satisfaction
With Life Scale), MsQol (Migraine specific Quality of life), HAD (Hospital Anxiety Depression test) to measure depression
and anxiety, EEP-10 (Perceived Stress Scale) and BRCS (Brief Resiliency Coping Scale). Also C-SSRS (Columbia Severity
Suicidal Risk Scale) was assesed.

RESULTS: 27 patients are described. All of them were refractory migraine patients who have failed to every preventive
treatment available. All of them are Chronic Migraine patients, most of them fulfilling Medication Overuse Headache
(MOH) criteria. Description: 48’33 years old (23-70). Most of them women: 24, 88’9 %. Pain intensity in terms of VAS is
8’93 (7-10). Just 4 of them (14’8 %) are able to work in this condition.

HIT-6 score is 72’11 (63-78) which means a very high impact in daily living. MIDAS scores are in all cases, 100 %, of
great disabilty (> 20) mean score of 77’30, most of them over 85 points. PCS scores is 38’67 points, which means a
very high feeling of catastrophising due to the persistent headache. In terms of satisfaction with life, 10 patients (37 %)
are extremely disatisfied and 8 (29’6 %) disatisfied. MsQol is the most used scale in measuring quality of life in migraine
patients. In this refractory population the score is 12’38 points, being the lowest quality of life ever reported in migraine
patients. Depression scale score was 13’19, (>or= 11 is considered definite depression, with 66’67 % of patients over
this cutting point). Anxiety scale score was 10’67 (>or= 11 is considered definite anxiety, with 60 % of patients over
this cutting point, and other 13’3 % with possible anxiety scores). In perceived stress scales 85'2 % of patients scored
medium (66'7 %) or high (18’5 %) psycological stress levels. And, in terms of resilliency coping, all patients scored low
(77'8 %) or medium (22'2 %), no one with high resiliency coping features. 75 % of patients have expressed suicidal
ideas in some moment of their lives.

CONCLUSION: We have scarce knowledge about refractory migraine patients. This study permits a description of clinical
and psycological profile of these patients. Patients are extremely affected in terms of clinical measures and PRO. They
have the highest levels of migraine pain, the highest interference in daily living and cannot eve work due to this
dramatic condition. Quality of life is the poorest ever reported in migraine patients. Most of them suffer from depression,
anxiety and have low resiliency coping attitude. Suicidal ideas are frequent in this population. New, different and
multimodal approaches are needed for this refractory patients suffering from migraine.
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Abstract

Objective:

We tested the hypothesis that ubiquitous environmental pollutants, via the activation of transient receptor potential
(TRP) channels, evoke the release of migraine-inducing neuropeptide calcitonin gene-related peptide (CGRP), thereby
increasing susceptibility to pain.

Methods:

Pollutants known to be abundant in industrialized regions were screened for their ability to activate the TRP channels
ankyrin 1 (TRPA1) and vanilloid 1 (TRPV1) using a calcium imaging-based screen. The pesticide pentachlorophenol (PCP)
was selected to perform further proof-of-concept experiments. We performed in silico docking studies of PCP in TRPAl
and TRPV1. Whole-cell patch clamp was performed on both human cell lines and primary neurons isolated from mouse
trigeminal ganglion to validate activation by PCP. We tested ex vivo release of CGRP and ex vivo vasodilatory responses
of isolated cerebral arteries to PCP using wild type C57BL/6) and Trpal deficient mice. Finally, we tested in vivo induction
of cutaneous hypersensitivity in wild type and Trpal deficient mice after oral administration of PCP (15 mg/kg).

Results:

16 of 52 screened environmental pollutants activated TRPA1 at 10 uM or 100 puM, 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 TRPAL. Whole-cell patch clamp validated TRPA1 activation, where PCP was found to activate
heterologously expressed TRPAL in a dose-dependent manner (EC5¢p = 15.05 uM) and activate primary neurons isolated

from mouse trigeminal ganglion (P = 0.0039). PCP induced a TRPAl-dependent CGRP release from the brainstem at both
10 yM (P = 0.0007) and 100 uM (P = 0.033), a concentration-dependent dilation of cerebral arteries (EC5¢9 = 2.46 uM),

and TRPAl-dependent increase in cutaneous hypersensitivity in mice.

Conclusion:

Here, we show that environmental pollutants interact with the TRPA1-CGRP pain pathway. This pathway is relevant to
migraine and possibly also other pain disorders. The data provide valuable insights on how environmental chemicals can
interact with neurobiology and suggests that exposure to ubiquitous pollutants could be a contributing factor to the
putative increased migraine prevalence.
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Neurite damage in patients with migraine
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Abstract

Objective: We examined diffusion tensor imaging (DTI) and neurite orientation and dispersion imaging (NODDI) in
patients with migraine and healthy control.

Materials and Methods: Twenty-nine patients with migraines (mean 44.5 years old) and 23 healthy controls (44.9 years
old) were recruited. All patients underwent DTl and NODDI using 3.0 T MRI. The fractional anisotropy, mean diffusivity,
axial diffusivity, radial diffusivity, orientation dispersion index (ODI), and the fraction of intracellular volume (Ficv) in the
whole brain were analyzed using tract-based spatial statistics.

Results: The mean disease duration of migraine was 21.3 years. Migraine frequency was episodic for 17 patients, and
chronic for 12 patients. Medication overuse headache (MOH) was associated with 4 migraine patients.

There were no significant differences between migraine patients and healthy control in the DTl parameters. The Ficv of
chronic migraine patients was slightly lower at the right temporal than those of episodic migraine patients. The Ficv of
patients with MOH was lower in the bilateral cerebrum.

Conclusion: Our study demonstrated neurite damage in chronic migraine and MOH patients. NODDI may be useful in
understanding the pathophysiology of migraines.
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Trigger points attached to facet joints arthrosis are preferred targets for ultrasound-
guided intervention to treat facet-mediated pain neck pain and tension-type
headache
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Abstract

Introduction

Facet joint (F)) arthropathy has the potential to be a target for injection treatment, but it is difficult to diagnose and
confirm its associations with pain syndromes. Therefore, the effectiveness of F) injections is still debated. Trigger points
(TrPs) are a major cause of pain syndromes, and dry needling under ultrasound (US) guidance (DN-US) is a crucial
therapeutic method for treating myofascial pain. DN-US is a proven and effective method for treating various pain
conditions [1], including headache [2], restoring muscle function and motion [2,3], reducing fascia overload [4], and
improving movement in the spine and FJ.

The aim of this study was to evaluate the relevance of US for diagnosing F) arthrosis as a cause of neck pain and
headache and to evaluate the efficacy of DN-US in treating facet-mediated pain neck pain and tension-type heache.

Materials and methods

The study included 16 consecutive patients (9 females, 25-61 years old) with symptoms of neck pain and tension-type
headache suspected due to uni- and bilateral FJ arthrosis assessed through MRI and CT with three-dimensional
reconstructions. Patients with migraine, rheumatic conditions, paresis, and advanced injury background were excluded.
All patients received the DN-US protocol by R. Bubnov [1], which involves identifying MTrP according to clinical
examination and US identification, and applying single fine (28G) steel needle DN under US guidance to elicit LTR and/or
"needle grasp." Specific recommendations were given to preserve the effect after DN-US. We did long term observation
of patients, additional sessions were done in cases of symptoms relapse.

Results

Results showed that bi- and unilateral FJ arthrosis was diagnosed on US at the levels of C3-Th1-2 in all patients. We
observed fluid in joints, deformation, movement restriction, and closely localized TrPs in paravertebral (multifidus)
muscles followed by targeted DN-US. We also distinguished different associated (additional) pain patterns due to
complex postural variations (groin pain, pelvic pain, irradiation to leg, thigh, etc.) and referred pain (suboccipital area,
shoulder, hands), which correlated with facet arthrosis localizations. Pain decreased in all patients from 6-8 on VAS at
baseline to 1-4 immediately and VAS 3-4 at one week after the procedure. We noted a decrease in neuropathic pain after
DN-US. We detected higher rates of spine motility, movements in particular segments, and facet joints registered on
functional US, and improvement in postural balance in all patients after DN-US. Additional needling sessions to FJ
capsule did not induce significant local twitch response effective in alleviating pain.

All patients had postural imbalance, multiple bilateral MTrPs, multifidus muscles at thoracic, lumbar levels, sacroiliac joint
dysfunction, shoulders impingement, and other associated postural abnormalities. All MTrPs were inactivated, and
posture imbalance was restored. | all patients without relapse of shoulder MTrPS and impingement no additional sessions
were needed.

Conclusion

US is helpful in detecting FJ arthrosis, and DN-US has a good treatment outcome for facet-mediated neck pain and
tension-type headache and can be considered a highly effective therapeutic option. Local interventions targeting FJ are
not a relevant approach in most cases, and DN-US is more effective than targeting FJ, although it is not less complicated.
Complex posture assessment and correction are needed. Effective alleviating of shoulder impingement was crucial to
receive a stable effect.
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Abstract

BACKGROUND AND AIM: Migraine is a highly prevalent and disabling neurological disorder associated with a wide range
of psychiatric comorbidities. There are hypotheses that could potentially explain the intricate relationships between
psychiatric comorbidities but, the biological mechanisms to explain these intricate relationships are still not well
understood. In this study, we aimed to investigate the relation between quantitative EEG (QEEG) patterns and
psychiatric symptoms during the interictal period in episodic migraine patients.

METHOD:: Thirthy patients diagnosed as episodic migraine due to IHS-3 criteria and 25 healthy patients without a
history of headache were included. Patients with a history of epilepsy, pyschiatric disease, any other diseases that may
effect QEEG parameters, patients under prophylactic treatment were excluded. Absolute and relative powers for the
alpha,theta,delta, and beta frequencies in frontocentral,parieto-occipital and temporal regions obtained by QEEG were
examined in both of the groups.Migraine patients were also evaluated by SCL-90 test which determines psychiatric
symptoms. Correlations between QEEG patterns and subgroups of SCL-90 (depression, anxiety, somatization,
compulsivity, interpersonal sensitivity, anger-hostility, phobic anxiety, paranoid ideation, psychoticism, and additional
scales) and also headache details between SCL-90 and QEEG patterns were examined.

RESULTS: No significant difference was found between the patient and control groups due to QEEG patterns (p>0.05).
There was no correlation between duration, intensity and frequency of headache, disease duration and QEEG patterns
(p>0.05). F3-delta was positively correlated with anger-hostility (p=0.016), phobic anxiety (0.013), and anxiety
(p=0.008), while F7-delta was positively correlated with somatization (p=0.045) ,anxiety(p=0.027) and compulsivity
(p=0.033) symptoms.There was also a positive correlation between headache duration (p=0.046) and intensity (0.040)
between somatization symptoms.

CONCLUSION: EEG activity does not seem to change during interictal phase in episodic migraine patients, but symptoms
of somatization and anxiety were found to be in relation with EEG slowing in frontal regions. Comorbid psychiatric
conditions need to be considered when devising a treatment plan for the patient with migraine. More studies need to be
conducted to explicitly address this intersection from a therapeutic point of view given the clinical, functional and cost
implications.
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Abstract

Background and objective: Recent studies suspected cerebral venous insufficiency might be involved in migraine and its
transformation to chronification, probably resulting from dysfunction of cerebral autoregulation mechanisms. This study
aims to elucidate the correlation by assessing the morphology and hemodynamics of the intracranial and external
venous systems in individuals with migraine.

Methods: Patients with migraine diagnosed by ICHD-3 criteria were selected as subjects. Baseline information was
obtained through questionnaires, and the impact of headaches on daily life was assessed using HIT-6 and MIDAS. MRV
was utilized to visualize the intracranial venous sinus structure. At the same time, Doppler contrast-enhanced
ultrasonography was employed to evaluate the jugular vein structure, cerebral circulation time (CCT), cerebral blood
volume (CBV), and cerebral blood flow volume (CBF). Flash visual evoked potentials were used to measure intracranial
pressure (ICP) and cerebral perfusion pressure (CPP). The structures and hemodynamic characteristics of the intracranial
venous sinus and the jugular vein in patients with migraine were analyzed.

Results: This study included 59 patients with migraine (average age: 44.3+11.9 years; 15.3% male). 31 (52.5%)
patients had episodic migraine (EM), and 28 (47.5%) patients had chronic migraine (CM). Comparisons were made
between migraine patients and healthy controls and between EM and CM subgroups. CCT1 was significantly shorter in
migraine patients (4.65+0.89 s, P<0.001) compared to the general population (6.59+0.18 s). Migraine patients had
lower CBV (57.48+11.11 mL, P<0.001) and higher CBF (804.21+166 mL, P=0.001) than healthy subjects (CBV: 7419
mL; CBF: 760+159 mL/min). Among 46 patients who underwent MRV or DSA examination, 38 (82.6%, P<0.001) had
transverse/sigmoid sinus stenosis, which was higher than the general population (40.0%). The comparison of CBV
between EM and CM groups was significantly different (P=0.017).

Conclusion: This study suggests that patients with migraine have a shorter CCT, lower CBV, higher CBF, and a higher
incidence of intracranial venous sinus stenosis compared to the normal population, indicating a possible intracranial

venous outflow disturbance. The higher CBV observed in the CM group compared to the EM group suggests
compromised cerebral vascular regulation function, potentially contributing to migraine chronification.
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Abstract

[Back ground and aim]

In 2022 Lasmiditan, new selection of abortive medicine for acute migraine attacks launched in Japan, and mainly
prescribed for migraineurs, who were contra indication for triptans suffering from cardiovascular disease or cerebral
vessel disease such as AMI, angina P or spontaneous occlusion of the Circle of Willis (Moyamoya disease).

Indeed, prescription for migraineurs who were gained insufficient effect for all triptans, so called non-responder for
triptan would be preferable indication.

But super selective action for 5HT 1F receptor would sometimes lead patients to severe central adverse events, rotating
dizziness, dullness and somnolent tendency.

[Method]

[OSelected over 200 patients suffering from migraine attacks, for at least over 10 years. Frequency of migraine attacks
were at least 5~10 per month. (Recent 3 months average)

Initially patient taking usual triptan agent who were not gained sufficient effect after 1~2 hours past.

[JAdditional Lasmiditan 50mg for rescue medicine after taking usual triptan when patents were incurable from severe
migraine attack.

[Evaluate degree and progress ratio of improvement and disappearance, and appearance of adverse events, so on,
compared to usual prescribed NSAIDs as rescue medicine.

[Results]

Almost all patient intake Lasmiditan 50mg as rescue medicine when felt insufficient for effect of triptan effect gained
sufficient effect of Lasmiditan and complete cure from severe migraine attack. Lasmiditan 50mg might be first choice
medicine as rescue medicine of triptan for migrators suffering from severe attacks being disturbing daily life.
[Discussion]

Previously common prescription on additional NSAIDs when sufficient effect of triptan were not gained, but patients who
had past medical history of asthma and gastrointestinal ulcer were contraindication, and complete cure from severe
migraine attack not necessarily gained every attacks.

But additional Lasmiditan 50mg as rescue medicine of triptan revealed merkid and

complete effect and complaints of adverse events accompanied with central Acton were very few after central
sensitization was completed during severe migraine attacks.

[Conclusion]

Additional Lasmiditan 50mg would be first choice rescue prescription when triptans reveal insufficient effect for severe
migraine attacks.
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Background:

A primary headache is a condition caused by overactivity of or problems with pain-sensitive structures in your head. A
primary headache isn’t a symptom of an underlying disease. [1]

The primary headaches are composed of multiple entities that cause episodic and chronic head pain in the absence of
an underlying pathologic process, disease, or traumatic injury. The most common of these are migraine, tension-type,
cluster headache, and the trigeminal autonomic cephalalgias. These headache types share many common signs and
symptoms, thus a clear understanding of each helps prevent a delay in diagnosis and inappropriate or ineffective
treatment. Many of these patients seek dental care because orofacial pain is a common presenting symptom. [2] This
case report reviews the clinical presentation, investigation and treatment of a patient with a typical presentation of
Migraine in an inapropriate setting and how we managed it.

Case Presentation:

25 yo male came complaining of severe headache of sudden onset with no fever and no trauma history. He took
paracetamol and tramadol at home but there was no improvement. Past history was unremarkable: no alcohol, no
smoking or no drug abuse. No known allergy. No history of surgery.

Clinical findings and diagnostic Assessment:

Primary Examination on admission:

A- No Airway obstruction

B- Sp02: 93-95% (02 -> 99) RR: 30 cpm

C- TA: 146/80 mmHg, HR: 120 bpm

D- GCS: 15/15, reactive isocoria

E- Gly: 1.10 g/I (6.1 mmol/l) T°: 37.1°C (98.78°F)
Secondary Examination:

H&N: painful face, agitation, no vomiting, no nausea.

Lungs, Heart, Abdomen and Extremities were unremarkable.

Resume: Patient X, a 25 yo male, with no contributive history, who came complaining of severe headache of sudden
onset, whose physical examination was unremarkable.

Diagnosis: Primary Headache: tension - migraine - cluster headache
Differential Diagnosis: Secondary Headache caused by:

¢ Intracranial Hemorrhage
¢ Hemorrhagic Stroke

Work up: cbc, procalcitonine, urea/creatinine, ionogramme, TP/TCK, blood type, hiv test, Urine analysis which were not
done except for a brain CT scan which was normal (as seen in Figure 1).



Figure 1: Brain CT Scan

Therapeutic Intervention and outcome

Treatment included fluid support, Omeprazole, Hydroxyzine (Atarax), Diazepam, Paracetamol (Perfalgan), Sodium
Metamizole (Analgin), Nefopam (Acupan), Diclofenac, Tramadol (Trabar), Morphine titration

The evolution was followed next day by a complete remission and the patient was discharged.

Discussion:

Differentiating potentially dangerous, life-threatening headaches from benign, low-risk primary headaches is critical.
Low-risk headaches do not require neuroimaging [4]. Criteria for low-risk headache classification include age <30 years;
features similar to those of other primary headaches; history of similar headaches; absence of abnormal neurologic
findings; no changes in usual headache presentation; lack of high-risk comorbid disease states; and no red-flag signs
and symptoms [3][4].

According to the IHS, primary headaches can be very challenging especially when diagnosing is not well done. Brain MRI
remain the main imaging examination. Figure 2, Figure 3 and Figure 4 show how drug management should be
conducted.



Acute Treatment Options for Migraine Headache

Medication Dosage Route Comments
Antidopaminergics
Metoclopramide 10 mg w Diphenhydramine indicated to prevent aksthisia
Prochlorperazine 10 mg w Diphenhydramine indicated te prevent akathisia
Chlorpromazing 0.1 mg/ka v Max desage: 25 ma: diphenhydramine indicated to pravent akathisia
Anticholinergic
Diphenhydramine 25 mg v Used for ADR management, not for headache treatment
Triptans
Sumatriptan Gmg s5C May repeat in ) b if no response; max dosage: 12 mg/24 h; faster onsot
of action than IN route
Smg, 10mg, IN May repeatin 2 h if no response; max dosage: 40 mgf2d h
20 mg
Zolmitriptan 25mg, 5mg IN May repeat in 2 h if no response; max dose; 10 mg/24 h
Ketorolac 30 mg v Max dosage: 120 mg/24 h; in patients 265 y, max dosage: 60 mgf24 h;
30 mg, 60 mg IM max duration of therapy: 5 days
Corticosteroid
Dexamethasone 10 mg v Used to reduce headache recurrance after ED discharge

Figure 2: Acute treatment options for Migraine Headache [3]

Acute Treatment Options for Tension-Type Headache

Medication Dosage Route Commenis

Chlorpromazing 0.1 mo/kg {7} Max dosage: 25 mg; diphenhydramine indicated to prevent akathisia
“Metoclopramide  10mg W Diphenhydramine indicated to prevent akathisia

Ketorolac 50 mg M Max dosage: 120 mg/24 h; max duration of therapy: 5 days

Diphenhydramine 5 mg [ Used for ADR management, not for headache treatment

Figure 3: Acute treatment options for Tension-type Headache [3]

Acute Treatment Options for Cluster Headache

Medication Dosage Route Comments

“Oxygen 100% 6-12Umin N A

Er;auinlan G;g__- SC May repeatin 1 h if no response; max dosage: 12 mg/24 h
Sumatriptan 20 mg 1] May repeat in 2 h if no response; max dosage: 40 mg/24 h
Zolmitriptan 5 mg, 10 mg IN May repeat in 2 b if no response; max dosage: 10 mg/24 h

Figure 4: Acute treatment for Cluster Headache [3]

Conclusion:

Primary headaches are very common in africa and especially in low-middle income countries and low income countries.
Diagnosis and management can be really challenging especially in settings where conditions are not the best. There is
also due to a lack of awareness from the healthcare professionals about headaches as separated entities which need
special care and management. We need to overcome these limits by promoting headache awareness, using local and
distant Strategies through local neurological societies and/or through IHS local representatives or by developing more
International Headache Centers in Africa. But also by raising awareness from the population.
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Abstract

Objective:

Botulinum toxin is an effective treatment for chronic migraine, involving 31 injections every twelve weeks. The
tolerability of injections is a significant factor impacting discontinuation of treatment. The objective of the study is to
determine if Music medicine can improve the tolerability of injections.

Methodology

A single-centre prospective cohort study was undertaken. Following a baseline visit, patients had quiet, calm classical
music played during their clinical appointment. Change in Visual Analogue Score (VAS) was assessed as the primary
outcome.

Results
Over a six-month period, 50 patients who received botulinum toxin for chronic migraine participated in the study, with a
median age of 42 (IQR 20), and median duration of therapy of 13.5 months (IQR 27). Quiet, calm classical music was

associated with a significant reduction in VAS (z=-4.7, p<0.001). Duration of therapy, disease state or headache
frequency had no correlation with change in VAS.

Conclusion

Music medicine with classical music is associated with a significant reduction in the procedural pain of botulinum toxin
injections in prospective study. Further study is required to explore whether improved tolerability impacts continuation of
therapy, and other modifiable factors to improve patient experience.
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Abstract

Retrospective analysis of delay in onabotulinumA administration in chronic migraine, during the COVID 19 Pandemic
Bradley,C ANP & Dr Ghairi-Sani, M Consultant Neurologist ; The Walton Centre NHS Foundation Trust, England, UK
Objective:

Migraine is a common condition with female propensity. Chronic migraine is defined as 15 headache days per month
with at least 8 migraine days. Migraine attacks are associated with significant disability and have considerable
socioeconomic impact; ranking in the highest disability category by WHO.

Following on from the PREEMPT trial data (Dodick et al 2010), in 2012, the use of onabotulinumtoxinA for management
of chronic migraine was approved by National Institute for health and Care Excellence (NICE) (TA260 2012) to be
administered every 12 weeks in patients who are lifestyle compliant and have failed at least 3 prior preventatives.

OnabotulinumtoxinA treatment has since been shown to be much more effective and better tolerated when compared to
conventional migraine treatments.

This audit evaluates the clinical outcomes of patients who had a delay in their onabotulinumtoxinA treatment during the
SARS-Cov-2 pandemic.

Methods

We conducted a retrospective study of 50 patients receiving onabotulinumtoxinA treatment before and after the
pandemic.

We collected data from patients’ headache diaries pre pandemic (12 weekly treatment interval) and post pandemic
(delayed treatment interval).

Headache diaries were analysed to assess the impact of delay to onabotulinumtoxinA treatment to patient outcomes via
quantitative outcome scores.

Results

In our cohort of 50 patients who had initially received regular 12 weekly onabotulinumtoxinA treatment pre pandemic,
the average treatment duration was extended to 22.5 weeks post pandemic. This led to a statistically significant
increase in the average migraine days from 4.9 to 11.2 (p = 0.0014) and statistically significant decrease in clear days
from 17.4 t0 9.5 (p = 0.0001). Changes in background headache days increased in the extended treatment period but
is not statically significant (p=0.3815).

Conclusion

Our audit shows that delay in onabotulinumtoxinnA treatment of more than 12 weeks can result in a clinically significant
increase in the number of migraine days by 6.3 days and reduction in the number of zero days by 7.9 days. Therefore,
our results indicate that exceeding the 12 weekly onabotulinumtoxinnA treatment interval has detrimental effect on
patient outcomes.
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Abstract

Introduction: As someone who has worked on migraine headaches and treated migraine patients for years, | understand
the debilitating effect it can have on life. The pain, nausea, and sensitivity to light and sound can make it impossible to
carry out even the simplest tasks. While medication and lifestyle changes can help prevent migraines, many people are
also turning to the diet as a potential treatment option. In this article, | will explore the efficacy and safety of different
diets for severe migraine.

Migraine is a neurological disorder that affects approximately 1 billion people worldwide, making it the second leading
cause of disability worldwide. The exact cause of migraines is still unknown, but it is believed to be a combination of
genetic and environmental factors. While there are medications available to treat migraines, they are not always
effective, and many people experience side effects.

Diet plays a significant role in migraine management. Certain foods and beverages can trigger migraines, while others
can help prevent them. It is essential to identify and avoid trigger foods and include foods that may provide relief.

There are several diets that have been suggested for migraine management, including low carbohydrate diets,
unsaturated fatty acid diets, and low salt diets. The most popular of these diets is the low carbohydrate diet, also known
as the Atkins diet. This diet is high in protein and fat and low in carbohydrates. It is believed to help with weight loss and
improve insulin sensitivity, which can reduce the frequency and severity of migraines.

An unsaturated fatty acid diet is rich in foods such as fish, avocado, and nuts, which are high in omega-3 and omega-6
fatty acids. These fatty acids have anti-inflammatory properties that can help reduce the inflammation associated with
migraines.

A low-salt diet is believed to help with migraine management by reducing blood pressure, which can trigger migraines.
This diet involves avoiding foods that are high in sodium, such as processed foods and table salt.

Methods: To explore the efficacy and safety of different diets for severe migraine, | conducted a comprehensive search of
several databases, including PubMed/Medline, ISI Web of Science, and Scopus databases, from inception to 21 Dec
2022.

Results: The studies | reviewed suggest that different diets can be effective in managing migraines. A study published
in the journal Headache found that a low carbohydrate diet was associated with a significant reduction in the frequency
and severity of migraines. Another study published in the European Journal of Neurology found that an unsaturated fatty
acid diet was associated with a reduction in migraine frequency and a decrease in the use of abortive medication.

A low-salt diet has also been shown to be effective in managing migraines. A study published in the Journal of Headache
and Pain found that a low-salt diet was associated with a reduction in the frequency and severity of migraines.

While the studies | reviewed suggest that different diets can be effective in managing migraines, there are some
limitations to consider. Many of the studies were conducted on small sample sizes and were not randomized controlled
trials. This makes it challenging to draw definitive conclusions about the efficacy and safety of different diets for severe
migraine.

Additionally, the studies did not take into account individual variability in response to different diets. What works for one
person may not work for another. It is essential to work with a healthcare provider to identify trigger foods and develop a
personalized diet plan.

Conclusion: Diet plays a significant role in migraine management. While there is limited evidence to support the efficacy
and safety of different diets in severe migraine, the studies reviewed suggest that a low carbohydrate diet, unsaturated
fatty acid diet, and low salt diet can be effective in managing migraines. However, it is essential to work with a
healthcare provider to develop a personalized diet plan that takes into account individual variability in response to
different diets.

Future studies should focus on conducting randomized controlled trials with larger sample sizes to determine the

efficacy and safety of different diets for severe migraine. Additionally, studies should take into account individual
variability in response to different diets and develop personalized diet plans accordingly.
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Abstract

Introduction: Multiple randomized controlled trials have demonstrated that acupuncture is effective as a prophylactic
treatment for migraine. However, acupuncture treatment requires an acupuncturist’s intervention, making it impractical
for many patients to continue receiving treatment. We assessed the feasibility of a simple selfadministration technique
for home care. Two types of patches were tested: one consists of a 0.3 mm-long stainless steel needle secured with
tape (needle patch) and the other is a needle-less version that stimulates the skin through pressure without insertion
(non-needle patch). Both types of patches are single-use, disposable, safe, easy to use, and already available on the
market. We examined the efficacy of the two patch systems as a self-administered acupuncture treatment for migraine.

Methods: A total of 150 patients with migraine, with or without aura, were assigned at random to three groups: needle
patch group, non-needle patch group, and control group, at a ratio of 1:1:1. A board-accredited physician diagnosed the
headache using the International Classification of Headache Disorders, Third Edition. All participants recorded their
headaches in a diary for 4 weeks prior to testing the treatments (baseline). Patients in the needle patch group self-
administered the needle patch twice a week for 8 weeks. Patients in the non-needle patch group followed the same
protocol but with non-needle patches. In both the needle patch and non-needle patch groups, the acupoints applied
were bilateral LI4, GB20, GB21, and LR3. The control group received no intervention for 8 weeks, other than prophylactic
medication for migraine. The follow-up period was 4 weeks. The primary outcome measured was the change in monthly
headache days, and the secondary outcomes included headache intensity, monthly headache medication days,
headache impact test, and responder rate.

Discussion: The results of our study provide new insights into the effectiveness of acupuncture as a self-care option for
migraine.
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Abstract

Background: Migraine is a debilitating condition, estimated to affect 30 million people in Brazil. Prevention may be
considered for both episodic (EM) and chronic (CM) migraine and represents a real challenge in patient management.
Fremanezumab, a fully humanized monoclonal antibody, is a specific migraine treatment directed against CGRP ligand.
Regulatory approval for this molecule in Brazil occurred in December 2019, becoming an option of treatment in our
country. Given the relatively recent approval, studies and publications that address real-world data on the use of
Fremanezumab are needed, which we will refer to in this study.

Methods: This is real-world, retrospective chart review study that assessed demographic and clinical aspects of 170
Fremanezumab treated patients. The safety of the drug was evaluated to all patients who received at least 1
Fremanezumab treatment, and the effectiveness for EM and CM patients that completed 12 weeks of treatment based in
monthly headache days (MHD) pre- and post-Fremanezumab. Data was obtained from two tertiary neurology services, in
Séo Paulo, southeast region, and Fortaleza, northeast region of Brazil, between 2021 and 2022. Inclusion criteria were a
physician diagnosis of EM or CM, age = 18 years at the time of first Fremanezumab initiation, = 1 dose of
Fremanezumab treatment; = 1 follow-up visit since first initiation; and measurement of monthly headache days (MHD at
initiation and after 12 weeks of medication use). Efficacy measures were considered to patients that presented = 50%
improvement, = 75% improvement or = 100% after 12 weeks in MHD after Fremanezumab treatment initiation.

Results: There were no differences between of the two centers population. Of the total sample, women represent
76.5%, and the mean age was 46.04 (£13.94) years. The average age of migraine onset was 15.7 (+ 9.28) years, and
the mean age when receiving the first Fremanezumab treatment was 45.08 (£14.11) years. The time of CM in years
before initiating Fremanezumab was 8.87 (* 7.65) years. All this sample had the medication monthly.

The improvement analyses considered 102/170 patients, 60% of the sample, who have completed the 12 weeks follow-
up visit. Overall, 65% of the patients showed an improvement after this period of treatment. The mean number of MHD
at the initiation of the treatment was 19.31, falling to 8.89 at the first month and 6.94 at the third month. When
considering the 12 weeks follow-up visit 81.4% of the sample improved = 50%, 35.3% improved = 75%, and 2.9%
presented a 100% resolution of MHD. Side effects observed with Fremanezumab use were none to 65% of patients,
limited local pain in 30.3%, site injection erythema in 9.9%, flu-like symptoms, and intestinal constipation 0.7% each.
From the total patients of this sample only 3 patients interrupted the treatment because of side effects: 1 with local
erythema, 1 with flu-like symptoms, and 1 with intestinal constipation.

Conclusion: For this Brazilian sample of EM or CM patients Fremanezumab proved to be a very efficient, safety, and well
tolerated option for migraine treatment. Real-world evidence studies are valid and useful tools to understand the
behavior of patients in many life scenarios. Our findings reassure the pattern of response to Fremanezumab in everyday
migraine treatment worldwide.
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Abstract

Introduction:

Monoclonal antibodies to Calcitonin Gene-Related Peptide or its receptor (CGRP mAbs) are drugs that have shown high
effectiveness in clinical practice with better tolerance compared to classic preventives. The reported side effects are
usually mild, occurring between 1 and 10%, and are rarely a cause for treatment interruption.

Objectives:

This study aimed to characterize the adverse effects observed in patients with migraine under CGRP mAbs followed in
specialized headaches’ consultation at a tertiary hospital.

Methods:

We retrospectively analyzed the clinical records of 46 patients with uncontrolled migraine under classic therapy, who
were medicated with CGRP mAbs (erenumab, fremanezumab and galcanezumab) with at least one evaluation after the
start of these drugs.

Results:

Among the 46 included patients, 28 were medicated with erenumab, 11 with fremanezumab and 7 with galcanezumab.
The most severe adverse effect was observed in a patient receiving erenumab, who developed a hypersensitivity
reaction 6 days after the first administration. The reaction manifested as sore throat, generalized pruritic rash, and
swollen lips, requiring corticosteroid therapy. There was a history of drug allergies in his medical history. Under
erenumab, complaints of psychomotor slowing and fatigue (3; 10.7%), intestinal constipation (2; 7.1%), worsening of
vertigo syndrome (1) and metallic taste after administration (1) were also reported. Regarding fremanezumab, 2 (18.2%)
patients presented a self-limited cutaneous reaction at the injection site. With galcanezumab falls without vertigo or
trauma were documented in one patient.

Conclusions:

The results of this study support the evidence that CGRP mAbs are well-tolerated drugs with a reduced incidence of side
effects. Those that occurred were mild and did not motivate drug discontinuation, except in one patient who developed
an idiosyncratic reaction.
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Abstract

Background. MD is a 35-year-old man (height = 174; weight = 73) with episodic migraine and normal vital signs. His
history of migraine goes back to his childhood. His neurological and neuropsychological examinations show no signs of
other diseases or disorders, and he has reported no other symptoms except migraine. His family—i.e., two sisters and
two brothers, history of migraine include his mother, his 35-year-old twin (height = 158; weight = 46), and 44-year-old
sisters (height = 158; weight = 65). His 67-year-old mother (height = 154; weight = 55) has suffered from this disease
for almost 50 years of her age. He reported that his mother used all available prescribed and non-prescribed migraine-
related drugs.

He recalls his childhood when he had compulsive dizziness with nausea and vomiting. He also remembers that he had
phobias, including osmo-, photo-, and sensitivity to movements. Motion sickness, or being in moving vehicles in a hot
condition, specifically in the presence of petroleum derivatives, the worst of which was gasoline, suffered him the most
from childhood to adolescence. The first signs of the attacks were heavy and dull senses in the forehead, which were
followed by a blur vision and a sense of nausea. The most interesting points he reports are monthly dysmenorrhea-like
symptoms, including low back pain, nausea, vomiting, diarrhea, fatigue, weakness, fainting, headaches, or cognitive
distortions.

That is, drowsiness or the compulsion to sleep was the symptom preceding migraine attacks. Although he has a history
of falling from roofs and stairs due to dizziness during childhood, his migraine signs and symptoms precede these
traumatic events. He reported that there were, indeed, mornings that started with yawning, and visceral anxiety trails. A
mild—i.e., frequency = 6/month; duration =14h; intensity = 3-4, left frontal pain appears within an hour. Late or
insufficient sleep, food, and skipping breakfast were the causes to start an attack in this individual. When he was on low
energy intake, extensive exercises—i.e., running and swimming, the attacks were due to initiate.

Objectives. Focusing on these phenotypic behaviors and developing cross-generation migraine or next-generation
sequencing, | tried to introduce a multifaceted method to those who had no adherence using medication to the fact his
mother did not get a promising result from prescribed or non-prescribed medication. Based on reciprocal feedback
mechanisms between neuronal and vascular interactions, including hormones—e.g., melatonin, irisin, bio-molecules—
e.g., Nitric oxide; No, and brain-derived neurotrophic factor; BDNF, organelles—e.g., mitochondria, axis—e.g.,
hypothalamus-pituitary-adrenal; PHA), systems—e.g., immune and metabolism, and platelet level of phenol-
sulfotransferase in a patient with migraine, | proposed that lifestyle modification—i.e., abstaining from heavily
caffeinated beverages like coffee, and soft drinks like Coca and Fanta, or sleeping on time—eye movement exercises,
stretching exercises plus diaphragmatic breathing, and onion-based nasal breathing can help the brain with migraine.

Methods. Therefore, | aimed to study the efficacy of eye movement exercises, stretching exercises plus diaphragmatic
breathing, onion-based nasal breathing, and nasal breathing-based jogging in an individual with migraine symptoms on
an 11-week schedule. Based on a headache diary and semi-structured interviews, | used repeated measures for
assessing the symptoms as frequency, duration, and intensity of migraine attacks after the intervention and at a 12-
month follow-up.

Results. Exempt from monthly dysmenorrhea-like symptoms—i.e., mild low back pain or mild cognitive distortions, the
intervention reduced the frequency, duration, and intensity of the attacks after the intervention and at a 12-month
follow-up.

Conclusion. The results of the present study showed that lifestyle-based interventions significantly (p<.05) reduce
migraine symptoms.
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Biological potential and therapeutic application of karanjin on brain related
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Abstract

Background: Flavonoids are non-nutritive parts of plants, basically categorized in the polyphenolic compounds found to
be present in the different plant material in the nature. Due to their medicinal application and biological importance in
the medicine such as antioxidant, anticancer, antitubercular, antibacterial, antiallergic, antimicrobial, anti-inflammatory
and antidiabetic potential, it has been used for different purpose in the medicine. Methods: Karanjin is an important
plant chemical found to have hypoglycemic, antifungal, insecticides and antifeedent activity in the medicine and also
commercially used in the cosmetic and sunscreen preparations. In order to know the medicinal importance of karanjin in
the medicine, here numerous scientific data has been collected and analyzed in the medicine. Biological potential of
karanjin on brain related disorders has been investigated in the present work through scientific data analysis of various
scientific research works. Results: Scientific data analysis of various research works revealed the medicinal importance of
karanjin in the medicine. Scientific data analysis revealed the biological importance of karanjin on brain related disorders
as karanjin showed decrease the transfer latency time in dose dependent manner and escape latency time in Morris
water maze method. Scientific data analysis revealed significant reduction in amnesia compared to standard and vehicle
control. Conclusion: Scientific data analysis revealed the biological potential of karanjin on brain related disorders.
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Abstract

Objective

Laser acupuncture has demonstrated efficacy with fewer adverse effects for different types of headache, yet evidence
supporting its use for migraine is still insufficient. The aim of this study is to investigate the efficacy and safety of laser
acupuncture on chronic migraine in the general population.

Methods

A single-blind randomized controlled trial was conducted from January 2022 to February 2023. Patients with chronic
migraine (CM) were randomly assigned in a 1:1 ratio to receive either laser acupuncture or sham treatment over a
course of 8 sessions spanning 4 weeks. Co-primary outcomes measured the difference in the number of headache days
per month and the number of days with acute headache medication intake per month between baseline and 3 months
following randomization. Measurements were taken at baseline (1 month before randomization), at first month
(treatment completed), second month and third month from baseline.

Results

A total of 35 patients participated in the trial, with 18 patients receiving laser acupuncture and 17 patients assigned to
the sham group. Age, gender, body mass index and baseline headache characteristics were similar between the two
groups. The results showed that the laser acupuncture group had a significantly greater reduction in the number of
headache days per month (7.4 vs. -0.4 days at month 2, p<0.001; 9.1 vs. 0.5 days at month 3, p=0.001) and in the
number of days with acute headache medication intake (4.3 vs. -1.5 days at month 2, p=0.001; 5.2 vs. -1.5 days at
month 3, p<0.001) compared to the sham group. No serious adverse effects were observed in either group during the
treatment course or follow-up period.

Conclusion
Our trial results suggest that laser acupuncture may offer a potential preventive option for individuals with CM.
Specifically, we observed a significant decrease in the frequency of headaches and use of acute headache medication in

patients who received laser acupuncture compared to the sham group. Therefore, we propose that further investigation
is warranted to assess the efficacy of laser acupuncture as a preventive alternative for chronic migraine.
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Abstract

Objective

Migraine is a complex neurological disorder in which a debilitating headache is accompanied by sensory alterations. The
spectrum of symptoms in migraine is much more than just headache. Migraine can present with predominant vestibular
symptoms and can lead to an episodic syndrome associated with migraine called ‘Vestibular migraine’(VM).

VM is one of the most common causes of spontaneous vertigo worldwide. Treatment of vestibular migraine remains
challenging with few randomized controlled trials assessing the efficacy of pharmacologic VM treatments. The
therapeutic options are largely derived from the migraine sphere. In the last half-decade, several medications have been
developed targeting the CGRP molecule or the CGRP receptor for the preventive and acute treatment of migraine. It is
unknown if these medications have efficacy in treating VM.

Methods
We prospectively included all patients with Migraines who were prescribed one of the new CGRP medications between
February 2022 and Dec 2022. In total, 20 patients received CGRP medications including Erenumab (Aimovig-17),

Eptinezumab (Vyepti-1), and Rimegepant (Nurtec-2). 7 of the 20 patients with VM received CGRP medications. Patients
were assessed after 3 months of treatment to monitor the improvement described by patients.

Results
Of the seven patients identified, we divided the patients based on a scale of “significant improvement,” “moderate
improvement,” “mild improvement,” or “no improvement” with respect to response to dizziness. Four patients

demonstrated significant, three had moderate and one had mild improvement in terms of dizziness apart from the
improvement recorded in terms of the headache frequency and severity.

Conclusion

Migraine is a highly disabling, complex, and multifactorial neurological disorder. Treatment with the CGRP inhibitor drugs
might improve the quality of life for patients with vestibular migraine both in terms of vestibular symptoms and
headache.

The CGRP medications appear to be an additional treatment option for VM. Further long-term clinical studies and
research with a large cohort would provide further insights into this novel treatment option.
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Abstract

Dilution of Botulinum toxin type A in local anesthetics: a therapeutic opportunity in migraine treatment.
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Objectives

Botulinum toxin type A (BoNT-A) and peripheral nerve blocks are well-known therapeutic strategies for headache
disorders. By diluting BoNT-A in local anesthetics both options could be combined, and headache treatment potentially
be optimized due to superior analgesic effect. We aimed in this study to review dilution of BoNT-A in local anesthetics in
other conditions and the feasibility of the same strategy for headache treatment.

Methods

According to the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines, we searched
online databases, including Web of Science, PubMed, EMBASE, Scopus, Cochrane Library, ProQuest, ClinicalTrials.gov,
and Google Scholar until 2023 with the terms “Botulinum toxin type A" and “Local anesthetics”

Results

We found 1623 articles, after exclusion we analyzed 21 publications. Finally after excluding those in duplicate and going
through references, 13 papers were selected for this review. No clinical trial for headache disorders was found diluting
BONT-A in local anesthetics. Two randomized clinical trials studied the effect of BONT-A diluted in lidocaine in other clinical
conditions, one with epinephrine other without it. Gassner et al (2000) published a double-blind and randomized clinical
trial to evaluate the paralyzing effect of the dilution of Botulinum Toxin A in Lidocaine 1% with Epinephrine 1:100,000
when compared to BoNT-A reconstituted in saline solution and concluded that the reconstitution of BONT-A in Lidocaine
with Epinephrine was superior due to its pharmacological properties causing immediate paralyzing effect. Vadoud-Seyedi
et al (2007) compared the efficacy of BONT-A reconstituted in NaCl with the same dose diluted in Lidocaine 2% for
axillary hyperhidrosis in 29 patients and found that although there was no difference in efficacy, but the lidocaine group
had less pain on application. No safety issues were reported.

Discussion

BoNT-A diluted in local anesthetics has been reported in non-pain conditions with good safety profile. Diluting BoNT-A in
local anesthetics in the treatment of Chronic Migraine and other headache disorders may lead to a better patient
experience, eventually better results in terms of headache control.

Dilution with or without epinephrine should be studied in further trials, as the comparison between the current protocol
versus dilution with a local anesthetic.

Although lidocaine was the one local anesthetic studied, others such as bupivacaine could result in longer effect. We
hypothesize that the fast-acting local anesthetic effect may result in an earlier clinical response compared to the dilution
of BoNT-a with saline.
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The knowledge and experience in the treatment of chronic migraine with botulinum
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Abstract

Aim of the study: The study aimed to evaluate the knowledge and standard of treatment of chronic migraine (CM) with
botulinum toxin type A (BoNT-A) by Polish aesthetic medicine professionals (AMPs).

Rationale for the study: Onabotulinum toxin A (onaBoNT-A) injections are used as a preventive treatment for CM.
Besides neurologists, healthcare professionals of multiple specialties can offer this treatment. AMPs commonly use the
treatment to extend the scope of their practice. This may cause the situation when physicians with different levels of
experience and training provide BoNT-A injections for CM.

Methods: This pilot study among AMPs was conducted between December 2022 and January 2023. A self-developed
online questionnaire with 40 questions: the level of adherence to the PREEMPT paradigm; product-, technique-, dosing-,
and treatment intervals-related aspects of the treatment; efficacy evaluation practices and concerns about the use of
BoONT-A in CM was sent to 110 AMPs. The questionnaire was created in Google Forms, a survey software included in
Google LLC's free, web-based Google Docs Editor. Respondents had the opportunity to omit questions that, in their
opinion, did not apply to them or which they did not want or were unable to answer. Therefore, a different number of
answers was given to each question, which was considered in analyzing the results.

Results: Eighty-one AMPs completed the questionnaire; 67 women (82.7%) and 14 men (17.3%) from 26 to 60 years
old. 45.7% of AMPs confirmed that they perform BoNT-A injection procedures in treating CM. None of the surveyed AMPs
was a neurologist.

Results of the survey revealed multiple deviations from the current paradigm of treatment of CM with BoNT-A, starting
from improper patient qualification through treatment procedure to the evaluation of the efficacy:

s 48% of AMPs stated that they administered BoNT-A based on the patient's medical history and declaration of being
treated for migraine.

e Twelve clinicians (21.4%) stated that they did not verify the diagnosis because they knew nothing about migraine.

e Only 17 of 31 respondents (54.8%), presented accurate definition of CM.

e Of 47 physicians, who answered the question about the type of BONT-A they used to treat CM, 42 (89.3%) indicated
using OnaBoNT-A, but as many as 32 (68.0%) also used other BoNTs-A.

e Only 16 of 55 respondents (29.1%) declared always to use a toxin according to the PREEMPT protocol, and 17
(30.9%) of the respondents modified the paradigm depending on the patient's needs.

¢ Many physicians (16/55, 29.1%) admitted that they did not know the PREEMPT protocol, and 6 (10.9%)
administered BoNT-A only in the forehead and temples.

e Only 22 of 38 physicians (57.9%) indicated the correct dose of OnaBoNT-A, a fixed dose in line with the PREEMPT
protocol.

e Only 16 of 46 physicians (34.8%) administered BoNT-A correctly, i.e., at a 90-degree angle, in the glabella area.

e Only 18 of 43 (41.9%) physicians give the correct dose of BONT-A at each injection point.

e 7/40 (17.5%) doctors, by the recommendations, administer BoNT-A at least three times at 3-month intervals, and
5/40 (12.5%) declare that they treat migraine with BoNT-A every three months and gives it as many times as
needed. The others repeat the procedure irregularly, usually when the migraine reoccurs (13/40, 32.5%).

e Only around one-third of professionals evaluated the observed effectiveness of therapy as very good.

e 87% (68/78) respondents wanted to expand their knowledge and skills in CM treatment.

Conclusions: There is a considerable willingness among AMPs to treat patients with CM with BoNT-A. The current
knowledge and skills in the treatment are limited and multiple physicians declared different deviations from the
diagnostic criteria and the therapeutic protocol. Transferring aesthetic medicine practices to neurology treatment is
common and may result in the lack of effectiveness of treatment or even intensification of symptoms. An appropriate
educational program should be implemented for all physicians authorized to administer BoNT-A in Poland.
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Effectiveness of neurac treatment method in patients with migraine associated with
neck pain

Dmytro Sotnikov, Olexander Potapov, Oleksii Kmyta
Sumy State University, Sumy, Ukraine

Abstract

Introduction. Most patients with chronic migraine or frequent attacks periodically have accompanying neck pain (NP).
There are still debates about the link between migraine and NP: differentiation from cervicogenic headache, which is a
concomitant or trigger of migraine attacks or is it a manifestation of chronic migraine?

Objectives. To study options for the coexistence of NP with chronic migraine and the effectiveness of using the neurac
treatment method with sling exercises on the course of migraine.

Materials and methods. There were examined 64 migraine patients with NP aged 23 to 60 (average 33.48+18.4) years.
The majority of patients were women - 52 (81.3%). Conditionally, patients were divided into two groups: the 1st - NP
was considered as a concomitant or one of the triggers of migraine attacks (36), the 2nd - NP was a manifestation of
chronic migraine (28). The first group included patients with an increase in migraine attacks after the appearance or
growth of NP, worsening was provoked by long-term unusual static or dynamic load on the cervical spine, disappearance
or reduction of headache after blockade of the large occipital nerve or facet joint C2, significant changes in X-ray or MRI
examination (ante- or retrolisthesis, hernias between vertebral discs). In both groups, the neurac treatment method with
sling exercises was performed three times a week for 1 month.

Results. After a one-month course of neurac therapy the number of days with headache decreased by 50% or more in
15 (41.7%) of patients in the 1st group, in 6 (21.4%) of the 2nd group. At the same time the number of days with ictal
pain (more than 5 VAS points) decreased by 35.9% and 18.5%, and the number of days with interictal (background)
pain - by 43.1% and 29.4%. Also, the average headache intensity decreased significantly - by 21.7% and 17.3%.

Conclusions. The effectiveness of the neurac treatment method was demonstrated in both groups, however, in the
group where NP was the trigger, the number of headache days and pain intensity decreased more significantly. Selected
criteria for evaluating NP can be used to diagnose its origin. In cases where neck pain is a migraine trigger, it is
advisable to use the neurac treatment method.
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Reevaluating Medication Overuse Headache: Impact of Anti-CGRP Monoclonal
Antibodies
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Abstract

Objective: Medication overuse headache (MOH) is common in patients with chronic migraine and usually requires
complete withdrawal of the abusing medication and detoxification therapy. We aimed to determine whether the
medications that cause MOH should be withdrawn during prophylactic therapy with erenumab and fremanuzumab.

Methods: The study included 103 patients who came to the University Headache Clinic between April 2021 and May
2022. All patients had migraine and were treated with erenumab. From this group of patients, 41 patients with
medication-overuse headache were selected. We considered a 50% reduction in headache days to be a positive effect of
erenumab therapy. A reduction in the use of NSAIDs to 14 or fewer days per month or triptans to 9 or fewer days per
month was considered a positive outcome for MOH.

Results: We included 5 men and 36 women with chronic migraine. Eight patients had migraine with aura. After 3 months
of treatment with erenumab, a positive effect on headache frequency was seen in 12 patients (28.6%). However, MOH
was already resolved in 24 patients (58,5%). Twenty-nine patients with MOH (71.4 %) did not respond to treatment with
anti-CGRP monoclonal antibodies after 3 months of therapy (the mean number of headache days per month was 16.6).
Eleven of them were switched to fremanezumab and after 3 months, 7 patients showed a positive effect on headache
frequency and MOH. There was no significant difference in baseline headache frequency between erenumab responders
(22.6 days per month) and non-responders (25.3 days per month).

Conclusion: Based on our data, we suggest it is possible to start anti-CGRP monoclonal antibody treatment in patients
with MOH without detoxification therapy. The addition of detoxification could be beneficial for those patients who do not
have a clear positive response to anti-CGRP monoclonal antibodies after 3 months of therapy. Predictors of response to
MOH therapy without detoxification remain to be elucidated in future studies.
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Evaluation of 8 weeks craniocervical stretching and strengthening exercises on the
headache pattern in women with migraine.

Maryam Abolhasani, Mansoureh Togha
Tehran university of medical sciences, Tehran, Iran, Islamic Republic of

Abstract

Abstract:

Introduction: Migraine is one of the most common types of headache which is associated with disability and reduced
patient’s quality of life. Different pharmacological and non-pharmacological treatments are applied for migraine including
exercise as a non-pharmacological alternative therapy. This study was performed to evaluate the effect of strengthening
and stretching exercises on relieving migraine-induced outcomes, and to change the pattern of migraine headache.

Method: In a randomized clinical trial, 56 women with migraine were included in the study divided into two groups
randomly, control and intervention groups. Patients in the intervention group, performed cranioservical home-based
strengthening and stretching exercises three times a day for eight weeks along with their routine migraine treatment.
While patients in the control group continue to use their usual medications only. Headache charecteristics including
severity, duration and frequency of headache, use of pain-relief medicications, neck pain, quality of life, and the impact
of migraine on patient’s life were recorded in the initial of study and after the end of an eight-week study period. These
data, then, compared to each other for determining the additive effect of prescribed exercises on these parameters.

Result: Significant changes were demonsterated in the frequency and duration of headache, analgesic consumption,
neck pain, headache severity, quality of life and the impact of headache on patient’s life in the intervention group after

eight weeks. Meaningful changes were revealed when all factors aforementioned above were compared each other
between two control and intervention groups, except the usage of analgesic for headache.

Conclusion: Additive effects are assumed for an eight-week period of craniocervical stretching and strengthening
exercises if concomitantly been done with medical therapy in women who are affected by migraine. Pattern of headache
and quality of life would be enhanced following these exercises.

Words: Migraine, Craniocervical, stretching and strengthening exercises
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Efficacy of Deep Brain Stimulation for management of intractable facial pain.

Serge Rasskazoff
RNZ Neurosciences, Victoria Island, Lagos, Nigeria

Abstract

Objective: Deep brain stimulation (DBS) is invasive neuromodulation technique for pain relief via manipulation of central
pain pathways with electrical impulses. Currently, DBS application for intractable facial pain management in clinical
practice remains limited and investigational. The purpose of this study is to summarize the published evidence on DBS
efficacy and to provide the information to support clinical decision-making for clinicians treating patients with intractable
face pain syndromes.

Methods: A comprehensive search for all relevant literature was conducted using a PubMed electronic database with
following keywords: “deep brain stimulation” and “face pain”. Additionally, the bibliographies of all included publications
were searched for any relevant reference. The institutions from which the patients originated was recorded to avoid
duplicating patient data when multiple papers from the same group were published. The efficacy of DBS on face pain
control was assessed according to different nosology based on the 3rd edition of the International Classification on
Headache Disorders (only Part 13 Painful lesions of the cranial nerves and other facial pain).

Results: The current literature on DBS neurostimulation for facial pain consists of 24 original publications from 1980 till
2021. Total number of patients with face pain who underwent DBS insertion was 167. Deep brain stimulation yielded
best results in patients with painful post-traumatic neuropathy (pain reduction of more than 50% was achieved in 63%),
while patients with trigeminal neuralgia, trigeminal post-herpetic neuralgia and persistent idiopathic facial pain had less
benefit. The therapeutic efficacy of DBS is long-term, many patients maintained over 50% pain improvement at 4-year
follow-up and more.

Conclusion: DBS could be performed safely and successfully for medically refractory facial pain in carefully selected
patients with following indications:

1. Painful post-traumatic trigeminal neuropathy - DBS as first choice for trigeminal differentiation pain and second
choice for trigeminal neuropathic pain if a trial of peripheral nerve stimulation of trigeminal branch is unsuccessful.

2. Trigeminal neuralgia and Trigeminal post-herpetic neuralgia - DBS should be used as, last option therapy when
other neuromodulation approaches failed.

3. DBS is a first choice of neuromodulation treatment using single electrode with dual target in patients with face pain
and movement disorder.

4. DBS should be considered a rescue treatment in patients who underwent previous thalamotomy for face pain
control and developed a tolerance.

5. Posterior hypothalamus nuclei should not be used as DBS target for management of facial pain.
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Abstract

Introduction: Preventive migraine medications are indicated in patients with high-frequency or disabling episodes; also
in those who are poorly responsive to acute treatments or suffering from medication overuse headache. Different classes
of pharmacological treatments are routinely suggested for migraine prevention including: antiepileptic medications,
SNRIs and tricyclic antidepressants, Beta-Blockers, calcium channel blockers, OnabotulinumtoxinA and medications
acting on the calcitonin gene-related peptide

However, clinicians are frequently faced with migraine patients who cannot be adequately managed with
pharmacological treatment due to their partial effectiveness and adverse effects. These patients may benefit from non-
drug treatment strategies including Bio-behavioral interventions and neuromodulation (neurostimulation) techniques.
Transcranial magnetic stimulation (TMS) and transcranial direct current stimulation (tDCS) are among noninvasive
neuromodulation devices. This review evaluates the efficacy of tDCS for migraine prevention and discusses on tDCS
protocols and patients’ population.

Methods: We searched PubMed, EMBASE, Scopus, and Web of Science for the studies reporting tDCS for migraine
treatment. We combined the keywords ‘migraine’, ‘headache’, ‘transcranial direct current stimulation’, and ‘tDCS’.

Results: The studies included patients with any migraine, chronic migraine, episodic migraine or menstrual migraine.
RCTs have used both cathodal and anodal tDCS protocols. In most of the cathodal stimulation trials, the target areas
were the occipital regions, with anode on central or supraorbital areas. Cathodal stimulation was also applied on primary
motor cortex, primary sensory cortex and dorsolateral prefrontal cortex (DLPFC) in other studies. In anodal RCTs, the
anode was mostly placed on the motor cortical areas and the cathode on supraorbital areas. The current intensity was
2mA and the duration of each tDCS session was 20 minutes in nearly all studies. RCTs suggested repeated sessions
(from 5 to 28) at variable intervals. TDCS with M1 and both VC activation and inhibition could reduce No. of migraine
days per month in patients with migraine.

Conclusion: TDCS treatment is effective in migraine prevention with both anodal and cathodal stimulation protocols.
However, there is a need for further studies to evaluate the effect of different treatment protocols on reducing migraine
days, attack intensity and duration in different subgroups of patients.
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Noninvasive Vagus Nerve Stimulation for Prolonged Cluster Headache Periods: A
Case Series
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Abstract

Background

Episodic cluster headache (eCH) occurs in 90% of patients, with attack periods lasting 1-2 months, followed by months
to years of remission. In chronic cluster headache (cCH) there are either no remissions, or remissions are shorter than 12
weeks. In some patients, there is a transition from episodic to cCH. The reasons why eCH transforms into chronic remain
unknown. Prolonged periods and short-lived remissions might be predicting factors for chronification. A noninvasive
vagus nerve stimulation (nVNS) can be added to the standard of care (SOC) treatments for eCH to seize prolonged
attack periods and thus prevent possible chronification.

Objective
To study the efficacy of nVNS as an add-on treatment in patients suffering from eCH with prolonged attack periods.
Methods

Patients with long-standing eCH and prolonged eCH attack periods were identified. They were all diagnosed with eCH
according to ICHD-3 and they were found to have current prolonged attack periods (longer than their usual CH periods).
Four of them were prescribed acute and prophylactic nVNS stimulation as an add-on to classical therapy. The data were
analyzed retrospectively.

Results

Four cases, 2 male and 2 female, with long-standing eCH and prolonged eCH attack periods started nVNS stimulation as
an add-on to classical CH therapy. Age ranged from 23 to 49 years. Disease duration varied between 9 and 20 years.
Usual duration of the CH periods was not longer than 3 months. However, all four patients had prolonged current periods
between 4 and 7 months. SOC therapy included oxygen, subcutaneous sumatriptan, greater occipital nerve blocks,
Verapamil (240 to 540 mg), peroral intravenous corticosteroids. All patients started to experience benefit regarding their
attack intensity, duration, and adjunct medication after adding nVNS to their individual therapy. Periods seized in
between 1 and 3 months after starting the neurostimulation.

Conclusion
The described case series provide clinical evidence that nVNS can help in seizing prolonged CH periods in eCH and thus
prevent possible chronification. Applied nVNS added to SOC therapy showed a reduction in CH attack intensity, duration,

and adjunct medication use. Future studies with larger patient populations are needed to prove the concept that
neuromodulation can reverse chronification.
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Sever headache due to involvement of cavernous sinus region by malignant
neoplasm report of three cases
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Abstract

Objective: We report the cases to increase the visibilit of metastases to the cavernous sinus resulting in ophthalmoplegia
and moderate to severe headache .

Methods: Data disclosure was authorized by the patient through an Informed Consent Form.

Results: A 47-year-old man presented resistance headache and right retro-orbital pain and progressive ophthalmoplegia
3 months after resection of laryngeal spinocellular carcinoma and loca radiotherapy. Imaging exam showed involvement
of CS A 44-year-old man, 9 months after excision Figure I: Expansive lesion (2,4x1,7x1,7 cm) in the right CS of
soinocellular carcinoma of the larynx and radiotheraov presented severe pain in forontal and paralysis or the left crania
nerve VI. Brain CT was performed .A 58-year old woman with an adenocarcinoma on the left parotid gland presented a
frontal and right temporal headache more intense in the retro-orbital region. After a month, she developed complete CS
syndrome. MRI revealed a Tl hyperintense and 2 hypointense lesion with periphera enhancement in the CS. All

patient: died despite treatment.

Conclusion: The most common diagnostic hypotheses to paintul ophthalmoplegia and resistance sever headache like
suicid headache are diabetic neuropathy and Tolosa-Hunt syndrome. CS involvement may be the first evidence of a
distant head and neck disease. Despite the poor prognosis, palliative care should be considered.
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Abstract

Objective:

Optical coherence tomography (OCT) has been increasingly utilized in evaluation of neurological disorders to assess
retinal thickness and analyzing the ganglion cell layer. We aimed to explore the role of OCT in the management pathway
of patients presenting with headache identified to have transverse sinus stenosis (TSS) on MRI.

Method:

Patients seen from 1st January 2022 to 31st December 2022 were identified via referrals to Ophthalmology following the
detection of TSS. Demographic and clinical data were extracted from the electronic health record. Variables included MRI
findings, ophthalmological assessment including OCT and CSF opening pressure.

Results

Nine patients (all female with average age 35) were seen with headache and TSS. Common comorbidities included
obesity in five (56%), PCOS in three (33%), and hypertension in two (22%) patients. Idiopathic intracranial hypertension
(IIH) can be defined by 2 out of 3 objective findings (papilloedema, cerebrospinal fluid opening pressure =25 cm and =3
neuroimaging signs). Three patients had abnormal OCT i.e. mild papilledema (two) and nerve fiber layer thickening
(two). CSF opening pressure was =25cm H20 in three (33%) and 20-25cm H20 in four (44%) whilst two patients did not
have CSF analysis. Positive MRI findings were empty sella in five, peri-optic haloes in four and TSS (four bilateral, five
unilateral). Three patients met IIH criteria, but only 2/3 had abnormal OCT. One patient with abnormal OCT did not meet
these criteria.

Conclusion:

IIH impacts significantly due to headache and potential visual loss therefore requires effective treatment. Stent
placement within a TSS with a significant pressure gradient has been successfully utilized to improve IIH. TSS is a
sensitive biomarker for IIH that is increasingly identified with magnetic resonance venogram, but its management
remains controversial, particularly if unilateral. Our study suggests that OCT may not be sensitive or specific for IIH at
presentation with headache and TSS. We propose longitudinal follow up study of such patients to determine whether
OCT can be helpful as a screening tool or a means of monitoring clinical course.
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Abstract

Background: The association between the duration of prophylactic therapy and the relapse rate in medication overuse
headache (MOH) patients is unclear.

Objective: To investigate the association between prophylactic therapy duration and MOH relapse to reduce the relapse
rate.

Methods: This retrospective cohort study recruited 681 MOH patients at the headache center of the Chinese PLA General
Hospital from September 2015 to September 2021 who were followed up until January 2023. Multivariate logistic
regression models were used to explore the association between the duration of prophylactic therapy and relapse rate in
MOH patients.

Results: In total, 355 MOH patients were included, of whom 107 relapsed after discontinuing prophylactic therapy. As the
duration of prophylactic therapy increased, the risk of MOH relapse decreased by 13% (odds ratio [OR] = 0.87, 95%
confidence interval [CI] = 0.83 - 0.91, p < 0.001). Compared to those on prophylactic therapy for < 6 months, the
adjusted ORs were 0.42 (95% Cl = 0.14 -1.29, p = 0.129) for those on therapy for 6-12 months and 0.09 (95% ClI =
0.03-0.27, p < 0.001) for those on therapy for = 12 months.

Conclusions: The duration of prophylactic therapy is negatively associated with the MOH relapse rate. It is recommended
that the prophylactic therapy duration should be at least 12 months.

Tablel. Association between relapse rate and duration of prophylactic treatment

No. event/Total

No Crude Model 1 Model 2 Model 3
No OR OR OR OR
Relapse relapse p-value p-value p-value) p-value
PSe (95%CI) (95%Cl) (95%Cl) (95%Cl)
Prophylactic145;  H48  0.86 0.86 0.86 0.87
megﬁfg) /355 /355  (0.82~0.9) <0:001 (g g5._0.9) <0001 (5785 g9y <0.001 (5g3._¢g7)<0-001
Group A
6 16 /22 6 /22  1.00 (ref) 1.00 (ref.) 1.00 (ref.) 1.00 (ref))
months)
Group B
0.44 0.43 0.38 0.42
(6-12 46/85 139/85 0 16-1.24)0121 (015-1.21)2198 (0 13-1.14)0:08%  (0.14-1.29)012°
months)
Group C
0.08 0.08 0.08 0.09
(212 45/248 203/248 0505 o 5y <0.001 008 o <0.001 5O o <0.001 GO0 5 <0.001
months)
107 248  0.23 0.23 0.24 0.26
Trend test 555 355 (0.15~0.35) <9001 ('15-0.35)<0-001 (3'150.37)<0-001 |5 16~0.41)<0-001

Significant OR in bold.

Model 1 was adjusted for sex and age.



Model 2 was adjusted for model 1+ education levels, primary headache type, headache intensity, mean headache days,
acute medication type, and depression (HADS-D = 11).

Model 3 was adjusted for model 2 + BMI, duration of primary headache, headache locations, duration of medication
overuse, frequency of acute medication use, kinds of prophylactic medication, family history, anxiety (HADS-A = 11) and
poor sleep (PSQI> 5).
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Abstract

Background and aims

Posttraumatic headaches can result in scars generating local pain or referred pain following a neuropathic pattern. One
hypothesis is that the pain can be caused and maintained by scar neuromas, developed after the nerve injury during
the surgical process. According to the International Classification of Headache Disorders - ICHD11, headache related to
traumatic scar is classified as 5.2 Persistent headache attributed to traumatic head injury and the headache related to
the surgical scar is classified as 5.6 Persistent headache attributed to craniotomy. This study reports two patients with
chronic unilateral headaches: the first one with a posttraumatic scar in the parietal region and the other with a
postsurgical scar in the mastoid region. In both patients, the headache was ipsilateral to the scar, with neuropathic
features and it was resolved after an anesthetic block.

Case reports

Patient 1: a 34-year-old male presenting with a left hemicrania headache for 2 years, with no improvement in the pain
with treatments performed. Currently, it was a pressure pain, unilateral, and continuous with paroxysmal episodes, 3 to
4 times a day, lasting one hour, with sense of restlessness and agitation during the pain. He had a post-traumatic scar
in the parietal region. Brain Magnetic Resonance Imaging (MRI) was normal. The initial diagnosis was possibly Hemicrania
Continua, but there was no response to indomethacin test. Examining the scar, there were small nodules measuring 1 to
2 mm, which submitted to digital pressure, triggered the same stabbing pain. An anesthetic block was performed,
injecting dexamethasone and lidocaine, in each diagnosed nodule. The pain improved, with no relapse.

Patient 2: a 37-year-old male presenting with a chronic severe headache, right-sided, with autonomic signs. The
headache was severe, excruciating and usually woke him up in the middle of the night. During the attack, he was very
agitated, with redness eye, tearing and, sometimes, a runny nose. Clinical examination showed a right eye miosis and
an important surgical scar from a right-sided mastoidectomy in the past. Some small nodules measuring 1 to 2 mm, and
very painful to digital pressure, were present on the edges of the surgical scar. Brain MRI was performed, which was
normal. The pain met the diagnostic criteria for Chronic Cluster Headache. There was no improvement with verapamil
and topiramate. The surgical scar was blocked with an injection of dexamethasone and lidocaine in each trigger point. It
improved until the next (one month) follow up, allowing the withdrawal of the medications gradually until the
interruption.

Discussion

Herein two case reports were described as Chronic posttraumatic pain and Chronic postsurgical pain, manifesting with
autonomic signs. Nevertheless, pharmacological treatment for Trigeminal Autonomic Cephalalgia failed. Instead, there
was complete remission of the headache with anesthetic blockade of scar nodules. One hypothesis is that chronic
postsurgical pain can be caused and maintained by scar neuromas, developed 1 to 12 months after the nerves are cut
during the surgical process. Neuromas can be diagnosed in scars by digital pressure (nodules of 1 to 2 mm at the edges
of the scars) that trigger intense stinging pain and/or the presence of referred pain (burning, stabbing or continuous) in
the areas corresponding to the peripheral distributions of the nerves. Once the nociceptive afferents in the scar
neuromas were blocked, the headaches disappeared. Regarding treatment, since pharmacological treatment did not
improve the symptoms, the option to treat our patients was the anesthetic block of the scar neuromas, observed by
physical examination. The response to anesthetic block was described before and it can explain the decision for this
conduct. The treatment proposed in this study was the anesthetic injection of all neuromas identified in the scars, due to
our team experience with this treatment.

The most important conclusions related to this study can be summarized here.
1. Persistent unilateral headaches, with specific or unspecific characteristics, may be secondary to trauma or surgery.

2. An active search for traumatic or non-traumatic scars (from herpes zoster, for example) is recommended in all
patients with refractory unilateral headaches.

3. Anesthetic blocks for scar neuromas can be effective in treating posttraumatic and postsurgical headaches.
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Abstract

Traumatic brain injury (TBI) is a nondegenerative, noncongenital insult to the brain from an external mechanical force,
possibly leading to permanent or temporary impairment of cognitive, physical, and psychosocial functions.

The aim of the study was to find out the differences in headaches in the acute period and in the long-term period of TBI
using the EEG method.

The study was performed on 636 patients with transferred craniocerebral injury with different severity, including 228
(35,84%) women and 408 (64,15%) men. The mean age of respondents was 34,88 (ranging from 15 to 60 years). The
limitation period of TBI ranged from 1day to 13 years.

1. TBl is classified by severity for CCCIl. Brain concussion - 411, mild brain contusion - 99, brain contusion of moderate
degree - 86, severe brain contusion - 36, OCCI. Severe brain contusion - 4.

2. TBIl is classified by period of traumatic brain injury: Acute period (2-10weeks) - 232, Interim p.(2-6months) - 156,
Distant p. (6months-2years) - 113, Progredient p.(2years-more) -135.

3. EEG changes depending on the period and severity of injury:

. . OCCl.
. . . Brain contusion Severe
* oLl Meelan ofmodete  bran - Selere
degree contusion .
contusion
Acute
1 period 189 23 6 12 2
2 Interim p. 72 26 39 19 0
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changes subcutaneous with the the presence of the irritation of
3 for an formations of presence of pathological cerebral the cerebral
acute the brain pathological signs in the cortex cortex
headache signs in the form of
form of outbreaks
outbreaks
4 Distant p. 73 24 11 5 0
5 Erogre“'e“t 77 26 30 0 2
6 EEG hyperexcitability dysfunction hyperexcitability dysfunction dysfunction
changes  of the cerebral |of and irritation of of of
for a cortex subcortical the cerebral subcortical subcortical
chronic formations cortex formations formations
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Acute and interim periods we considered as an acute headache, Distant and progredient periods

we considered as a chronic headache.

Conclusions. In acute post-traumatic headache, EEG changes depend on the severity of the injury and are noted in mild
trauma- with dysfunction of the subcutaneous formations of the brain, In severe trauma - irritation of the cerebral cortex.
In chronic post-traumatic headache, EEG changes are noted in mild trauma- hyperexcitability of the cerebral cortex, In
severe trauma - irritation of the cerebral cortex and dysfunction of subcortical formations with the presence of convulsive
signs.

Abstract topic

18 Post-traumatic headache



IHC23-EA-051
Neuropsychological correlates of Migraine

Madhu Nayakl, Aleem Siddiqui2
INSCB Medical college, Jabalpur, India. 2Era Medical College, Lucknow, India

Abstract

Objectives- The research published so far on neuropsychological consequences of migraine has been far from conclusive.
The current study has been planned to examine the aspect of cognitive function in migraine patients compared to
normal healthy headache free controls.

Methods: The study was a cross sectional hospital based study and the participants were chosen by purposive sampling
technique. There were 60 samples among which 30 were diagnosed with migraine with aura according to International
Headache Society Criteria and 30 normal controls. The initial interview and assessment was carried using Hamilton
rating scale for depression & Hamilton anxiety scale for the Patients and GHQ-12 for the controls. The patient group was
further assessed on - Migraine severity scale (MIGSEV), Cambridge Neuropsychological Test Automated Battery
(CANTAB), Wisconsin Card Sorting Test (WCST), Rey Auditory Verbal Learning Test (RAVLT) and Logical Memory | & Il from
Wechsler memory scale-lll. The statistical analysis of the data was done using the statistical package for social science
(SPSS) 16.0 version

Results- Both the groups did not differ on age, sex and education level. In comparison with the control group, the patient
group showed significant difference in visual and verbal memory, tested by CANTAB, RAVLT & WMS Logical Memory.
Significant difference was noted in Immediate & delayed memory in patient group as compared to control group.
However no differences were noted in executive function in both groups.

Conclusion- The patients diagnosed with migraine suffers from various memory problems and require separate clinical
attention.
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Abstract

Background: Migraine is a prevalent neurological disorder that affects 1 billion people worldwide, with a 10% prevalence
in Taiwan. Comorbid anxiety and depressive disorders are commonly reported in migraine patients, but their impact on
migraine severity remains unclear. Objective: The aim of this study was to investigate the correlation between A/D and
migraine severity in Taiwan. Methods: We developed i-HeaDiary, which is used to record the status when migraine
attacks. A total of 52 migraineurs aged 21-73 completed self-report assessments of anxiety, depression, and the
Migraine Disability Assessment Score (MIDAS) and kept a three-month headache diary using the i-HeaDiary. After three
months, migraineurs completed the second questionnaire as the pretest. Results: We analyzed the headache diary of 56
participants. The participants’ mean age was 42.23 = 11.98 years old—the average headache frequency of 25 days in
the past three months. MIDAS average score was 21.7+24.27; BDI (Beck Depression Inventory) score was 14.72+12.62.
Besides, about 40% of the participants with a higher degree of depression. The mean score of BAI (Beck Anxiety
Inventory) was 13.34+11.26. Conclusion: We found a strong positive correlation between anxiety and depressive levels
and MIDAS scores. Our data will help increase the understanding of the relationship between stress and depression, and
migraine. Further research is needed to develop migraine management to improve patients’ quality of life and prevent
disease progression.
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Abstract

Objective: To arrive at a more nuanced understanding of the ways in which people describe trigeminal neuralgia (TN), to
help inform communication between healthcare professionals and patients in clinical settings and in using spontaneous
language about pain in online forum discussions.

Methods: This study exploited the methods of Corpus Linguistics - the computational discourse analysis of large
linguistic datasets - and consisted of three parts. First, the frequencies the pain descriptors included in the short form of
the McGill Pain Questionnaire were investigated in a ‘corpus’ consisting of 2,242,630 words of contributions posted
between January 2008 and May 2013 to the online forum of the UK-based Trigeminal Neuralgia Association for the
support of people experiencing TN (https://www.tna.org.uk/). Second, the Trigeminal Neuralgia corpus was compared
with a second corpus consisting of 8,318,226 words of contributions to the online forum of the UK-based charity Pain
Concern, which supports people experiencing pain of any kind (https://painconcern.org.uk/forum/), in terms of the
relative frequencies of words used to describe the experience of pain. Third, multi-word sequences including pain
descriptors were examined in the Trigeminal Neuralgia corpus to establish how contributors to the forum express pain
intensity.

Results: There is variation in the frequencies of Short Form descriptors in the TN corpus (see table).

Frequency

per.
Descriptor If::’?e\t’qvuency vTélllc?sn
Throbbing 208 82.45
Shooting 210 83.24
Stabbing 314 124.47
Sharp 238 94.34
Cramping 2 0.79
Gnawing 6 2.38
Burning 526 208.5
Hot 404 160.14
Aching 143 56.68
Heavy 85 33.69
Tender 60 23.78

Splitting |10 3.96



Tiring 18 7.13

Exhausting/16 6.34
Sickening 1 0.4
Fearful 12 4.76
Cruel 22 8.72
Punishing 1 0.4

‘Burning’, ‘stabbing’ and ‘shooting’ occur more than 100 times per million words, while ‘cramping’, ‘sickening’ and
‘gnawing’ occur fewer than 2 times per million words. Descriptions of pain in the Trigeminal Neuralgia Corpus are
characterised by metaphorical expressions that occur statistically more frequently than in the Pain Concern Corpus,
including ‘electric-shock’ for pain quality and ‘beast’ for the pain itself. Also relatively more frequent in the Trigeminal
Neuralgia Corpus are references to negative emotions such ‘worried’, ‘scared’ and ‘terrified’. Pain intensity in the
Trigeminal Neuralgia Corpus tends to be expressed via phrases where the noun ‘pain’ is pre-modified by an adjective
(e.g. ‘this dreadful pain’), and where the adjective can itself be pre-modified by an adverb (e.g. the truly horrid pain).

Conclusions: Spontaneous description of the experience of Trigeminal Neuralgia regularly exploit only a sub-set of the
descriptors included in the Short Form MPQ. Those spontaneous descriptions are characterised by references to negative
emotions beyond those found in the questionnaire, and by metaphorical expressions characterising the pain and its
perceptions by patients. Intensity tends to be expressed via a series of terms that grade the overall effect, rather than

particular components. Corpus linguistic data can provide empirical data to support or counter the impressions of
medical professionals in their clinical work, and can extend the understanding of the ways people experience TN pain.
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Abstract

Ramsey-Hunt syndrome (SRH) is a rare and painful complication of herpes zoster that occurs as a result of reactivation of
latent chickenpox virus in the cranial ganglion of the facial nerve. Atypical forms without pronounced or delayed facial
neuropathy present significant difficulties for the diagnosis of this disease.

Goal: Analysis of atypical cases plays a key role in shaping the clinical thinking of a doctor.
Methods: We present an atypical case of CPX in a 46-year-old male high school teacher.

He complained of an exceptionally unilateral headache of temporal and supraorbital localization on the left of the highest
intensity (up to 9-10 points on the visual analog scale). The condition was interpreted as a migraine attack for the first
time, NSAIDs were prescribed. Further, on the 5th day, edema of the left eye appeared, erythematous-papulomacular
eruptions on the scalp, frontal, paraorbital area. The rash turned into blisters and merged within two days, spreading to
the bridge of the nose, upper and lower eyelids, with the exception of the tip of the nose, the patient turned to various
specialists: therapists, dermatologists, infectious diseases specialists, maxillofacial surgeons and others. Further,
according to the severity of the condition, the patient was hospitalized with diagnoses a) shingles; b) erythematous
erysipelas of the frontal region, scalp and upper eyelid; c) meningoencephalitis. The patient was treated with more than
10 names of anti-biotics, antiviral drugs, hormone therapy, anticonvulsants. In conclusion, an MRI of the brain showed
corticocerebral atrophy of 2 stage, mixed substitutive hydrocephalus.

Thus, the onset of the disease occurred in the form of combined periodic migraine neuralgia + neuralgia of the first
branch of the trigeminal nerve. The course of the disease is atypical, without full compliance with one of the 4 forms of
the clinical classification of CPX. Vesicular rash appeared 5 days after the appearance of cephalgia. Symptoms of
trigeminal nerve neuropathy (trigeminal ganglion) and facial nerve were combined in the clinical picture. The lesion of
the facial nerve in the form of lower motor paralysis according to House-Brackmann lll degree was delayed, manifested
on the 14th-15th day from the onset of the disease. The lesion of the parasympathetic and sensitive fibers of the facial
nerve was manifested by a violation of taste sensitivity on the anterior 2/3 of the tongue, as well as a decrease in nasal
secretion, a decrease in the secretion of tears and saliva (chorda tympani lesion).

Late verification of CPX and inadequate treatment led to serious consequences such as meningoencephalitis, long-term
neuralgic pain syndrome with depressive suicidal thoughts. Clinical diagnosis: Postherpetic ganglionitis of the trigeminal,
cranial node on the left. Ramsey-Hunt syndrome, with cranial polyneuropathy, postherpetic neuralgia.

Conclusion. CPX is an urgent condition requiring early diagnosis and treatment to ensure a good prognosis. In the vast

majority of cases, the diagnosis can be made clinically. It is important for a neurologist to have clear ideas even about
rare types of headaches and to be informed, since the effectiveness of treatment depends on it.
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Abstract

Introduction :

Essential trigeminal neuralgia is a debilitating pathology whose therapeutic strategies are well established. However,
clinical analysis is an essential prerequisite in order to differentiate this condition from other secondary facial neuralgia.

The first therapeutic stage is always medical with an evaluation of the treatment effectiveness. It is only in case of
intolerance or failure of medical treatment that surgical options are considered.

Goals :

This is work aimed at studying the clinico-radiological aspects of essential trigeminal neuralgia and evaluating the
therapeutic strategies adopted through a study of a Tunisian series.

Methods :

This was a multicenter retrospective study involving 51 patients followed and treated for essential trigeminal neuralgia
in the Neurology and Neurosurgery Departments in Tunisia over a period of 14 years.

Results :
The present study showed the following results:
Epidemiologically: This pathology mainly affected subjects over the age of 50 with a female predominance.

Clinically: the consultation period was 8 days. The neurological examination was normal. In almost all cases, the pain was
unilateral (92%). V3 was most affected (57%), followed by V2 (53%) and V1 (31%). The pain was severe. It was
described as an “electric shock” (39%), continuous (18%) and intermittent (18%). The notion of a “trigger zone” was
found in 35% of cases. Precipitating factors included chewing or swallowing (20%), heat or cold (14%) brushing teeth
(8%) speaking (10%) and shaving (4%).

At the radiological level, a vascular-nervous conflict was revealed by MRI in 51% of cases.
Therapeutically, carbamazepine was the most prescribed treatment.

Patients who did not respond to medical treatment had vascular decompression or a percutaneous glycerol injection.
Among the operated patients, (47%) had a complete recovery, (12%) partially improved and (14%) showed no
improvement.

Discussion :

Most of the studies agree on the presence of a vascular-nervous conflict which would be at the origin of neuralgia. The
treatment of facial neuralgia is primarily medical based mainly on antiepileptics with carbamazepine as the first-line
drug. When neuralgia becomes resistant to drug therapy, neurosurgery should be considered.

Conclusion :

Trigeminal neuralgia Diagnosis is based on clinical examination. Cerebral angio-MRI is an essential examination. On the
one hand to rules out a secondary cause and on the other hand it confirms the presence of the vascular-nervous conflict.

The various drug and/or neurosurgical treatments ensure pain control in most patients with this condition.
Good management of this pathology requires a collaboration between family physicians, dentists, neurologists and

neurosurgeons.

Keywords: Neuropathic orofacial pain; Essential trigeminal neuralgia
;symptomatology ; diagnostic; pharmacological treatment; ; carbamazepine
neurology; neurosurgery
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Abstract

Migraine is often associated with neck pain. As neck pain is described as “Katakori” (shoulder pain) in Japan, it is often
confused with symptoms associated with a tension-type headache. Therefore, migraine patients tend to be unaware that
neck pain is an accompanying symptom of migraine. Recently neck pain in the patients with migraine is considered to
contribute to chronicity of migraine.

Objective: To investigate the clinical features of neck pain in patients with migraine.

Methods: We conducted a prospective case-series of migraine patients who were diagnosed according to ICHD-3 in an
outpatient headache clinic. The prevalence of neck pain, onset time, location of neck pain, visual analog scale(VAS) of
headache and neck pain, limited cervical range of motion and Neck Disability Index (NDI) were evaluated. We excluded
patients with cervicogenic headache or cervical disorders. We conducted this study with the approval of the Ethics
Committee of our hospital (2023-01-08).

Results: 9 patients (8 females) were included in the study. The mean age was 44.8+9.3 years (30-55years). The
diagnosis was chronic migraine (CM)+medication overuse headache (MOH) in 3 patients, migraine without aura (MWA)
in 3 patients, CM in 1 patient, migraine with aura (MA) in 1 patient, and MWA+MOH in 1 patient, and all patients had a
concomitant tension-type headache. All patients had neck pain, which was bilateral. The characteristics of neck pain
were tightened in 5/9 (55.6%), tightened + dull in 2/9 (22.2%), and dull in 2/9 (22.2%). Neck pain was observed most
commonly in the prodromal phase (6/9 (66.7%)), followed by the prodromal + headache phases (2/9 (22.2%)) and all
phases(1/9 (11.1%)). The headache VAS was 78+11 mm, and the neck pain VAS was 51+14 mm. The severity of neck
pain was comparable to headache in 2/9 patients (22.2%), neck pain was weaker than headache but more than 50%
stronger in 6/9 patients (66.7%), and neck pain was less than 50% of headache in 1/9 patients (11.1%). None of them
represented limited cervical range of motion. The median NDI scores were 15, with 5/9 (55.6%) patients having
moderate NDI scores (15-24) and 4/9 (44.4%) patients having mild NDI scores(5-14). The median NDI scores were
higher in CM than EM (15.5 vs. 11.0). We also reviewed the literature on neck pain in migraine.

Conclusions: As in previous reports, we found that neck pain was more frequent and severe in patients with migraine
and that CM tended to be more disabling than EM. However, unlike previous reports, neck pain was less during the
headache phase, more common during the prodromal phase, and the location of neck pain was observed bilaterally in
all patients. The number of patients is being increased and the effect of treatment on neck pain is being investigated.
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Abstract

Objective

Recurrent painful ophthalmoplegic neuropathy (RPON), previously known as ophthalmoplegic migraine, is a rare disorder
characterized recurrent bouts of ophthalmoplegia with ipsilateral headache. Although there are still controversies in its
pathophysiology and clinical phenotype, the cranial nerves not associated with ocular movements such as the
trigeminal, facial, or hypoglossal nerves may be involved in RPON cases. There have been several reports of RPON
associated with peripheral facial neuropathy, but the relationship between RPON and facial neuropathy is still unclear.

Methods

A total of six patients [men=3, mean age=50.7 (29-68)] from a single tertiary hospital diagnosed with RPON according
to the diagnostic criteria of the third version of international classification of headache disorders (ICHD) were enrolled. A
comprehensive neurologic and neuro-ophthalmologic evaluations were performed. For differential diagnosis, repeated
extensive work-ups including brain magnetic resonance imaging (MRI), facial nerve conduction study, blink reflex,
cerebrospinal fluid cytology, serologic testing for anti-ganglioside antibodies, autoimmune, and tumor markers for both
recurrent painful ophthalmoplegia and facial neuropathy were performed.

Results

Four patients (4/6, 66.7%) showed present or past history of migraine. All patients demonstrated at least two bouts of
ophthalmoplegia (mean number=3.2 = 0.9). Among total 20 attacks of ophthalmoplegia from the 6 patients, the
abducens nerve was the most commonly involved (13/20, 65%), followed by the oculomotor (5/20, 25%), and trochlear
nerves (3/20, 15%). Most of the ophthalmoplegia attacks were accompanied by preceding ipsilateral headache (3.6 =
2.8 days, 17/20, 85%). Interestingly, facial nerve involvement was also frequent in our series (5/6, 83.3%). Moreover,
one patient experienced repeated attacks of left facial neuropathy for three times and two patients did not have any
history of migraine. The type of facial neuropathy was all peripheral in common. All available patients (n=2) showed
focal enhancement of the facial nerve on brain MRI. Although postauricular pain was usually preceded by the facial
neuropathy, migrainous features were not evident for those attacks. Ophthalmoplegia and facial neuropathy were
completely improved in several days to weeks without sequelae (21.3+11.6 days).

Conclusion

From our results, the presence of facial neuropathy was not uncommon in patients with RPON. The clinical characteristics
of facial neuropathy in RPON were similar with those of Bell's palsy, but facial neuropathy was typically reversible as in
ophthalmoplegia. We should be cautious not to misdiagnose several disease entities with different pathophysiology as a
single disorder, RPON. Our observations may support the cranial neuropathy as a pathomechanism of RPON.
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Abstract

Objective: This study aims to demonstrate the significance of E-tools for headache care and present the use of such
tools to gather patient reported outcomes and assess caregiver satisfaction.

Background: With the emergence of the COVID-19 pandemic, the use of E-tools such as E-diaries and video
consultations has become increasingly vital in healthcare. The Leiden Headache Center has developed a time-locked E-
diary that uses a validated algorithm to objectively monitor migraine and is integrated into an application for easy
access.

Methods: First, we used a systematic review that looked into validation of diagnostic accuracy of E-diaries for diagnosing
migraine in patients. Second, we prospectively collected E-diary data from n=1009 diagnosed adult patients with
migraine at the Leiden Headache Center. Finally, questionnaires were sent to evaluate patients (n=535) and healthcare
providers (n=23) experiences and satisfaction with the Leiden E-headache diary and video consultations at the Leiden
Headache Center.

Results: The Leiden Headache Center E-diary is the only validated E-diary so far, and graded with a median score of 8
(on a scale to 10) by patients and healthcare providers. Both groups expressed satisfaction with its user-friendly
interface. Furthermore, median compliance was 96.4% (IQR 85.2% - 99.1%), and positively associated factors were
higher age, female sex, higher E-diary grade, and clinical use.

Conclusion: Telemedicine with the use of validated E-headache diaries can improve access to headache care and make
it more convenient for patients to receive the care they need, when and where they need it.
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Abstract

Objective: The objective of this study was to investigate the association between spontaneous toothache (STA) and
central sensitization (CS) as well as different types of headaches (HA). STA is a pain caused by changes in the
phenotypes of C fibers in the pulp tissue and characterized with the difficulties in its management. There are no known
any condition that cause this phenotype change and it is known that it may occur in response to any inflammation or
infection. Understanding the relationship between STA, CS, and HA types could provide valuable insights into the
underlying mechanisms and potentially improve the management of these conditions.

Methods: A total of 59 patients out of 507 patients were enrolled in the study, including 23 patients with HA and 36
patients without HA. All participants experienced pain in a single tooth that required root canal treatment. To ensure the
reliability of the results, 448 patients were excluded from the study based on predefined exclusion criteria. Detailed
demographic information, such as age, gender, and body mass index (BMI), was collected. Additionally, jaw with
toothache, tooth type, and vitality associated with the painful tooth were recorded. The presence of mechanical allodynia
(MA), which refers to pain experienced in response to normally non-painful stimuli, was assessed using percussion
sensitivity in the affected tooth. Other variables recorded during clinical examinations included preoperative pain, STA,
CS, and HA. Visual Analog Scale (VAS) scores were used to assess the severity of toothache and headache, while the
location of toothache and headache was also documented. Neurologists evaluated the collected data to determine the
presence of different types of headaches, including primary headaches such as migraines and tension-type headaches,
as well as secondary headaches. Furthermore, the presence of cutaneous allodynia (CA), a condition characterized by
pain resulting from normally non-painful stimuli on the skin, was evaluated using the Allodynia Symptom Checklist. The
location of CA was also recorded. The presence of CS was noted when percussion sensitivity was observed in the
symmetrical healthy tooth, which indicated the spread of sensitization to adjacent areas.

Results: Statistical analysis was performed to assess the association between STA, CS, and HA types. The results showed
no significant differences between STA with CS and the different types of HA. Among the patients with HA, only three
individuals exhibited CA. Specifically, two patients were diagnosed with episodic migraines, while one patient had
tension-type headache. These findings suggest that while there is a subset of HA patients who experience CA, it does
not appear to be significantly associated with STA.

Conclusion: The findings of this study indicate that there may not be a significant association between STA and CS or HA
types. However, it is important to note that this study had a relatively small sample size, which may have influenced the
statistical power and limited the ability to detect subtle associations. Further research with a larger sample size and

more comprehensive evaluation of CS and different HA types is warranted to validate these findings. Understanding the

relationship between STA, CS, and HA types could provide valuable insights into the underlying mechanisms of these
conditions and facilitate the development of targeted treatment approaches for affected individuals.

Abstract topic
22 Other
Disclosure of Interest

There is no conflict of interest.



IHC23-IND-001

Characterizing Barriers to Care in Migraine: Multicountry Results From the Chronic
Migraine Epidemiology and Outcomes - International Study

Michel Lanteri-Minetl, Elizabeth Lerouxz, Zaza Katsarava3'4, Richard B. Lipton5, Fumihiko Sakai6, Manijit Matharu7,
Kristina Fannings, Katherine Sommerg, Michael Semineriolo, Dawn C. Buse®

Lpain Department and FHU InovPain, CHU Nice and Céte Azur University, Nice, France. 2Brunswick Medical Center,
Montreal, Canada. 3Evange|ica| Hospital Unna, Unna, Germany. 4University of Duisburg-Essen, Duisburg, Germany.
SAlbert Einstein College of Medicine, Bronx, USA. 65aitama International Headache Center, Chuo-ku, Saitama City, Japan.

TInstitute of Neurology, London, United Kingdom. 8mIST Research, Wilmington, USA. 9Abeie, Irvine, USA. 10Abeie,
North Chicago, USA

Abstract

Objective: This analysis of the Chronic Migraine Epidemiology and Outcomes - International (CaMEO-I) study assessed
rates of traversing barriers to good medical outcomes in people with migraine.

Methods: CaMEO-I was a cross-sectional, Web-based survey conducted in 2021 that identified individuals in Canada,
France, Germany, Japan, UK, and US who met modified criteria for migraine consistent with the International
Classification of Headache Disorders, 3rd edition. Respondents with a Migraine Disability Assessment (MIDAS) grade of
=2 were judged to need medical care and included. Minimally effective treatment required participants were currently
consulting a health care professional for headache, reported an accurate diagnosis, and reported use of minimally
appropriate pharmacologic treatment. Accurate diagnosis was defined as respondents with episodic migraine who
reported receiving a diagnosis of migraine or menstrual migraine and respondents with chronic migraine who reported
receiving a diagnosis of chronic or transformed migraine. Minimally appropriate treatment was evaluated based on
whether respondents received appropriate prescription acute and preventive treatments for migraine. Chi-square tests
determined whether an overall difference across the countries existed in the proportions of respondents who traversed
each barrier.

Results: Of 14,492 respondents with migraine, 8330 were eligible for this analysis (Canada: 1388; France: 1284;
Germany: 1662; Japan: 1118; UK: 1384; US: 1494). Current headache consultation was reported by 26.6% (Japan) to
48.5% (France) of respondents (Figure); based on the chi-square test, an overall difference was detected across all 6
countries (P<0.001). Among consulters, 59.9% (Japan) to 69.9% (US) of respondents reported receiving a diagnosis of
chronic or episodic migraine; proportions differed between the US and each of the other 5 non-US countries (P<0.050).
Among diagnosed consulters, 45.4% (Canada) to 58.8% (UK) of respondents reported receiving minimally appropriate
pharmacologic treatment, with an overall significant difference among countries (P=0.007). All 3 barriers were traversed
by 7.6% (Japan) to 14.4% (US) of respondents, with differences among countries (P<0.001).

Conclusions: Results demonstrate that <15% of people with migraine in need of medical care traverse all 3 barriers to
care. Assessing barriers to care based on the specific treatment guidelines in each country is an area of potential future
analysis.

Figure. Proportions of respondents traversing barriers to care among the eligible
migraine sample.

Analysis population
Respondents with Migraine

Barrier 1:
Current Consulter®
(% of total)

i
Barrier 2:
Accurate Diagnosis (EM or CM)

(% of total)
\

Barrier 3:
Appropriate Treatment

(% of those Wraversing prior barier)

.

Traversing all 3 Barriers

sCurrent consulters included respondents within the migraine population who had their
migraine managed by a healthcare provider other than emergency department or urgent
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Abstract

Objective: The objective of this analysis is to describe subjective cognitive impairment during migraine attacks or severe
headaches in people with migraine.

Methods: Chronic Migraine Epidemiology and Outcomes - International (CaMEO-I) was a cross-sectional, web-based
survey conducted in 2021 in Canada, France, Germany, Japan, the UK, and the US. A validated questionnaire identified
respondents with migraine, based on modified International Classification of Headache Disorders, 3rd edition criteria.
Using the subjective Migraine Cognitive Impairment Questionnaire, 6 questions related to the frequency of subjective
cognitive impairment during migraine attacks or severe headaches were assessed. Responses ranged from “never” (0),
“rarely” (1), “less than half the time” (2), to “half the time or more” (3). ltems were summed and rescaled to have a
range of 0 to 100. Using the pooled sample (N=14,492), quartile scores were calculated to represent ordered categories
of subjective cognitive impairment: 1st quartile: =33.33, 2nd quartile: 33.33-55.56, 3rd quartile: 55.57-72.22, and 4th
quartile: >72.22.

Results: The proportion of people with migraine reporting subjective cognitive impairment occurring “more than rarely”
varied by type of cognitive impairment and among countries. In total, 11,752 of 14,492 (81.1%) individuals reported at
least one form of cognitive impairment more than rarely (Figure 1A). The proportion of people with migraine with
particular types of cognitive impairment averaged across the countries studied was 74.1% for difficulty concentrating,
62.6% for trouble thinking clearly, 57.8% for difficulty remembering things, 49.8% for trouble recalling words, 39.9% for
confusion, and 29.0% for getting easily lost (Figure 1B). Overall, the proportion of people with subjective cognitive
impairment during migraine attacks was lowest in Japan and highest in the UK based on the percentage of respondents
in the highest (4th) category of cognitive complaints (13.7% and 32.2%, respectively; Figure 2). The difference among
countries in the overall distribution of cognitive impairment was statistically significant (Chi-squared=368.1, P<0.001).
People in the US had greater cognitive impairment compared with all the other countries besides the UK (all P <0.01;
Figure 2).

Conclusions: Among people with migraine, subjective cognitive impairment during migraine attacks was common across
all 6 countries.
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Figure 2. Subjective Cognitive Impairment Across Countries
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Abstract

Objective: To describe disability among individuals with migraine. Although individual studies evaluating headache
burden are available from many countries, few studies have been conducted across multiple countries using the same
methodology.

Methods: Chronic Migraine Epidemiology and Outcomes-International (CaMEO-I) was a cross-sectional, web-based survey
conducted in 2021-2022 in Canada, France, Germany, Japan, the United Kingdom, and the United States. The American
Migraine Study/American Migraine Prevalence and Prevention Study diagnostic questionnaire identified respondents with
migraine based on modified International Classification of Headache Disorders, 3rd edition, criteria. This analysis
evaluated migraine burden using the Migraine-Specific Quality of Life Questionnaire (MSQ) and the Work Productivity
and Activity Impairment Questionnaire (WPAI). The MSQ is a 14-item questionnaire that measures the effect of migraine
on daily functioning across 3 domains, with higher scores corresponding to better quality of life. The WPAI evaluates the
impact of migraine on work productivity and regular activities.

Results: This analysis included 14,492 respondents with migraine (~2400 from each country). Mean (SD) MSQ scores
ranged from 57.7 (23.4) in Canada to 63.3 (21.1) in France for the role function restrictive domain, 67.6 (22.9) in
Germany to 77.3 (22.7) in Japan for the role function preventive domain, and 63.9 (29.1) in the US to 69.2 (24.8) in
France for the emotional function domain. Based on the WPAI, the mean (SD) percentage of work missed (absenteeism)
ranged from 4.3% (16.2) in France to 9.0% (21.7) in Germany, percentage of work impaired (presenteeism) ranged from
31.2% (28.0) in France to 47.8% (28.6) in Japan, percentage of overall work impaired ranged from 33.5% (30.3) in
France to 49.4% (29.4) in Japan, and percentage of activity impaired ranged from 39.3% (30.2) in France to 50.7%
(28.4) in Japan.

Conclusions: For every country surveyed, migraine is associated with substantial burden, including poor quality of life
and work/activity impairment.
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Abstract

Objective: This study analyzed efficacy of migraine-preventive medications among different racial/ethnic groups.

Methods: Single-arm, open-label COMPEL study (NCT01516892) enrolled adults with chronic migraine (CM) receiving
onabotulinumtoxinA (onabotA) 155U every 12 weeks (9 treatments over 108 weeks). Patients who were Asian, African
American, or Pacific Islander/Alaska Native (pooled) were included in analysis. Non-Hispanic Whites (NHW) were used as
comparison group. Baseline demographics and change in number of monthly headache days (MHDs) at each visit than
with baseline, change from baseline in 6-item Headache Impact Test (HIT-6) total score, change from baseline in Migraine
Disability Assessment (MIDAS) score, and change from baseline in Migraine-Specific Quality-of-Life Questionnaire (MSQ)
v2.1 score were evaluated. Two-sided paired t-test was conducted to calculate P-value for change from baseline.

Results: At baseline, the intent-to-treat analysis population included a total of 715 patients (n=581 NHW; n=89 Asian;
n=41 African American; n=4 Pacific Islander/Alaska Native); 373 patients competed the 108-week study, (n=288 NHW;
n=60 Asian; n=21 African American; n=4 Pacific Islander/Alaska Native). Demographic and baseline characteristics
showed the Asian population had a higher proportion of males, lower body mass index, and a later age of migraine onset
than the NHW and African American populations and the African American population had earlier onset of migraine than
the Asian population and a higher incidence of sleep disorders and head trauma than the NHW and Asian populations.
After treatment with 155U of onabotA every 12 weeks, all racial/ethnic groups demonstrated significant reductions in
MHDs at all time points (all, P<0.0001; Table). All racial/ethnic groups demonstrated similar proportions of participants
who achieved =50% reduction in MHDs from baseline at all time points (Figure). Each racial/ethnic group demonstrated
significant reductions in HIT-6 (P<0.01), MIDAS (P<0.05), and MSQ 2.1 (P<0.05) Role Function Restrictive scores at all
time points. Treatment with onabotA was safe and effective based on mean reductions in MHDs and proportion of =50%
responders across various racial/ethnic groups. Most common adverse events (>2% across all groups) were neck pain,
eyelid ptosis, musculoskeletal stiffness, and injection site pain.

Conclusions: OnabotA was safe and effective for preventive treatment of CM among diverse racial/ethnic groups.
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Table. Change From Baseline in Mean Number of MHDs, HIT-6 Score, MIDAS Score,
and M5Q v2.1 Role Function Restrictive Score by Visit, Analysis Population

: Non- Total
- African : E :
Asian % Hispanic | Population® is
(n=89) A:‘;’;’j?“ White (N=715) |F Value
{n=581)
Change from
baseline in mean
number of MHDs by
visit
Week 24 (Visit 4) -7.1 -74 -73 T4 <0.0001
Week 60 (Visit 7) -10.0 -9.8 9.0 -92 <(.0001
Week 84 (Visit 9) -10.7 -10.8 -95 98 <0.0001
Week 108 (Visit 11) -11.8 -11.2 -10.5 107 <0.0001
Change from
baseline in mean
HIT-& total score by
visit
Week 24 (Visit 4) -6.3 -4.9 -5.3 -5.4 <0.0001
Week 60 (Visit 7) -7.8 -7.3 6.5 5.8 <0.0001
Week 84 (Visit 9) -9.3 -85 -75 7.8 <0.0001
Week 108 (Visif 11) -9.3 -6.9 6.7 -1 <0.0001
Change from
baseline in mean
MIDAS total score by
visit
Week 24 (Visit 4) -31.7 -31.7 -37.4 -36.3 <0.0001
Week 60 (Visit 7) -38.8 -30.5 -451 -430 <0.0001
Week 84 (Visit 9) -42.3 -34.6 -44 4 -43.4 <0.0001
Week 108 (Visit 11) -43.5 -31.7 -45.3 -44.2 <(.0001
Change from
baseline in mean
MSQ v2.1 Role
Function Restrictive
subscale score by
visit
Week 48 (Visit 6) 18.8 227 248 237 <0.0001
Week 96 (Visit 10) 270 235 266 26 4 <0.0001
Week 108 (Visit 11) 24.8 223 26.6 261 <0.0001

*Total population (n=715) included patients who were Asian (n=28), African American (n=41), Non-
Hispanic White (n=581), and Pacific Islander/Alaska Mative (n=4).

P value is for comparing postbaseline visit with baseline.

HIT-6, Headache Impact Test-6; MHD, monthly headache day; MIDAS, Migraine Disability Assessment
Score; MSQ v2 .1, Migraine-Specific Quality-of-Life Questionnaire version 2.1.
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Abstract

Objective

Migraines rank sixth among the most disabling diseases, affecting 1.2 billion people around the world. Despite the
availability of many medicines, most migraineurs cannot benefit from them.

CGRP antagonists have gained momentum in recent years due to their on-target mechanisms for treating migraines and
acceptable side effect profiles. However, CGRP antagonists are not without weaknesses. Small molecules have a limited
response rate (about 10%), can cause side effects such as nausea and vomiting that overlap with migraine symptoms,
have drug-drug interaction issues, and a short half-life. Meanwhile, large molecules are too expensive for many chronic
patients, who must use these medications for many years. Therefore, unmet medical needs exist for an inexpensive
CGRP antagonist that can bridge the gap between small and large molecules.

The objective of this study is to develop an inexpensive CGRP antagonist that acts quickly, lasts for a reasonably long
time, and is more accessible to migraine patients.

Methods:

Single-domain antibodies (VHHs) were chosen due to their small size, stability, and high target specificity. Anti-CGRP
receptor VHH and anti-HSA VHH were obtained from llamas that were immunized. Screening, binding, and cell-based
functional assays were used to select candidates. Binning and ExchaBodyTM screening were used to identify synergistic
VHH pairs to create tri-valent molecules.

Results:

Eight llamas were immunized with five antigens, including CGRP and the CGRP receptor. After 2 to 3 rounds of panning
from 5 phage libraries, 665 positive clones were sequenced, and 20 unique VHHs were identified.

Using ExchaBodyTM technology, we found two anti-CGRP receptor VHHs that, when linked together, showed much better
inhibitory effects in the cAMP assay. To increase the half-life, we fused it with a third VHH that binds human and mouse
albumin with similar affinity. After VHH humanization and linker optimization, we obtained a tri-valent molecule (BY002)
that has sub-nanomolar affinity, excellent selectivity and superior cellular IC50, approximately five times better than
Erenumab, a mAb approved for migraine prevention in 2018.

BY0O02 is stable for at least 28 days in PBS at 40°C and 4 hours in fresh rat serum at 37°C. When subcutaneously
injected into rats, BY002 enters the circulation much faster than a mAb, reaching therapeutic concentration in less than
5 minutes. Additionally, it stays detectable for 30 days after injection.

Conclusion:
BY002 is a promising candidate for treating and preventing episodic migraines. It is 42 kD in size, enters the circulation

quickly, and stays in the blood for weeks. It can be produced inexpensively using yeast, making it a potentially more
accessible and effective treatment option for migraine sufferers.
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Abstract

Objective: This study evaluated baseline characteristics, acute medication fills, opioid discontinuation, and medication
overuse headache in new ubrogepant (ubro) patients with prior migraine-related opioid fills.

Methods: This study evaluated MarketScan data from 1/2019 to 3/2022. Patients who were =18 years of age and had
=1 claim for ubro after January 1, 2020, =1 refill claim for ubro in post-index period, and =1 claim for opioid medication
for migraine-related use in the pre-index period were included. First fill date for ubro was considered the index date.
Patient characteristics, acute medication fills, discontinuation of prior migraine-related opioid medications, acute
medication overuse (AMO), and medication overuse headache (MOH) were assessed.

Results: Of 31,516 patients who filled =1 prescription for ubro after January 1, 2020, 1607 filled =1 prescription for a
migraine-related opioid during pre-index period. Of those patients, 1252 filled an additional prescription of ubro during
the 12-month post-index period and were eligible for inclusion. Mean age was 47.8 years, 99.0% of patients were
commercially insured, and 54.8% had an exclusive provider organization/preferred provider organization plan.
Reductions were observed in the proportion of patients with non-index acute medication fills across all categories after
initiating ubro (Figure 1). A 5.6% reduction in patients with any acute medication fill (non-index) was observed after
initiating ubro (P<0.001). Highest reductions were seen in migraine-related opioid medication fills (43.5%; P<0.001),
followed by triptan fills (38.2%; P<0.001) and butalbital combination medication fills (33.3%; P<0.001). A12.6%
reduction in number of claims for acute medication fills (non-index) was observed following initiation of ubro (P<0.001).
Highest reductions in number of claims were in fills of triptans (36.4%; P<0.001), then migraine-related opioid
medications (21.2%; P<0.001) and butalbital combination medications (19.2%; P<0.001). Discontinuation rate for
migraine-related opioid medications was 66.9% (n=838) in post-index period, including a total of 545 patients (43.5%)
who had complete discontinuation of migraine-related opioid medications after initiating ubro. For AMO/MOH, a 19.3%
reduction was observed following the initiation of ubro (Figure 2).

Conclusions: Total of 67% of patients discontinued migraine-related opioid medications, including 44% with complete
discontinuation post-ubro initiation.



Figure 1. Proportion of Patients With Acute Medication Fills Other Than
Ubrogepant Before and After Initiation of Ubrogepant
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Migraine-related opioid use indicated a migraine (1CD-10: G43.200¢) diagnosis in the 15-day window prior to (and
including) the prescription fill date.
Mon-index acute medicati included ac

inophen, almotriptan, eletriptan, frovatriptan, naratriptan, rizatriptan,
sumatriptan, zolmifriptan, dihydreergotamine, ergotamine, amobarbital, aprobarbital, butabarbital, butalbital,
mephobarbifal, metharbital, pentobarbital, phenobarbital, secobarbital, talbutal, barbital, codeine, hydrocodone,
meperiding, morphine, cxycedene, propexyphene, tramadol, aspinin, bromfenac, celecoxib, diclofenac, diflunisal,
esomeprazole, etodolac, fametidine, fenoprofen, flurbiprofen, ibuprofen, indomethacin, ketoprofen, ketorolac,
meclofenamate, mefenamic acid, meloxicam, nabumetone, naproxen, oxaprozin, piroxicam, sulindac, tolmetin,
lasmiditan, and rimegepant.

Opioid use included acetaminophenfiramadol, oxymorphone, leverphanol, buprenorphine/naloxone, mependine,
morphine, oxycodone, codeine, methadone, hydromorphone, butorphanel, and tapentadol.

Figure 2. Proportion of Patients With Acute Medication Overuse and/or Medication
Overuse Headache Before and After Initiation of Ubrogepant
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Medication overuse headache was defined using an ICD-10-CM diagnosis code of G44.40.

For acute medication overuse, patients needead to meet the following criteria for each prescripfion over a 6-month window: mean
cumulative days of therapy =10 dimo across all prescriptions for triptans, opicids, ergetamines, or combination analgesics, alone or

im combinatien, and mean cumulative days of therapy =15 d/mo across all prescriptions for other simple analgesics alone or in
combination.
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Abstract

Objective: Ubrogepant is a calcitonin gene-related peptide (CGRP) receptor antagonist approved for the acute treatment
of migraine. The prodrome is the earliest phase of the migraine attack and is characterized by symptoms other than
aura, which precede onset of headache. This study examined the potential of ubrogepant, when administered during
the prodrome, to prevent or attenuate headache and disability to evaluate the efficacy, safety, and tolerability of
ubrogepant 100 mg when administered during the prodrome (premonitory phase) of a migraine attack.

Methods: PRODROME (NCT04492020) was a multicenter, randomized, double-blind, placebo-controlled, crossover trial.
Eligible participants treated 2 “qualifying prodrome events,” defined as a migraine attack with prodromal symptoms in
which the participant was confident a headache would follow within 1-6 hours. The primary endpoint was absence of
moderate/severe intensity headache within 24 hours post-dose. Secondary endpoints were absence of moderate/severe
intensity headache within 48 hours, ability to function normally over 24 hours, and absence of a headache of any
intensity within 24 hours post-dose.

Results: The safety population included 480 participants and the modified intent-to-treat population included 477
participants. The absence of moderate/severe intensity headache within 24 hours was achieved following 45.5% of
ubrogepant-treated qualifying prodrome events vs 28.6% of placebo-treated events (P<0.0001). Absence of
moderate/severe intensity headache within 48 hours (40.7% vs 24.6%; P<0.0001), ability to function normally over 24
hours (OR=1.66; P<0.0001), and absence of headache of any intensity within 24 hours (23.7% vs 13.9%; P<0.0001)
were achieved at significantly greater rates following ubrogepant-treated events vs placebo. Ubrogepant was well-
tolerated with no new safety signals observed when administered during the prodrome.

Conclusions: Treatment with ubrogepant 100 mg during the prodrome prevented the development of moderate/severe
headache for 24 and 48 hours post-dose and headache of any intensity within 24 hours and reduced functional
disability compared with treatment with placebo.
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Abstract

Objective:

Chronic migraines affect about 1.5-2% of the global population and are disabling. Despite the development of many
preventive treatments, response rates are less than 25%, even with emerging anti-CGRP or anti-CGRP receptor
monoclonal antibodies (mAbs). Multiple neuropeptides contributing to migraines are among the main focuses. In this
study, we aimed to develop a bispecific fusion protein that can block the signaling of multiple neuropeptides, preventing
them from reaching sites of action. This molecule would be an ideal candidate for patients who do not respond to anti-
CGRP treatment.

Methods:

The fusion protein (BY003) is composed of a single-domain VHH obtained from immunizing llamas with CGRP receptors
and a protein that binds neuropeptides. The two functional modules were linked with an ADCC-knockdown human IgG1
Fc, with the the anti-CGRPr VHH located on the N-terminal and the soluble protein on the C-terminal. The affinity of
BY0O03 for targets was determined using ELISA. The inhibition of CAMP production was evaluated using CHO cells
overexpressing CGRP. BYO03 was also assessed in neuropeptide-challenged rats for its ability to suppress ligand-induced
CAMP production.

Results:

ELISA shows that BYO03 binds specifically to human CGRP receptors with an affinity of 15 pM without binding to rat
CGRP or human Amylin-1 receptors. When tested in a cell-based system, BYO03 is slightly more potent than Erenumab
in inhibiting cAMP production. In in vivo rat studies, BYO03 is also shown to significantly block ligand-induced cAMP
production. BYO03 is stable in PBS for at least 28 days at 42°C and in rat serum for 4 hours at 37°C. PK studies in rats
show that BYOO3 has a half-life that is comparable to a mAb.

Conclusion:
We generated the first bi-functional VHH fusion protein that targets multiple neuropeptide pathways. BYO03 has high
potency on the CGRP receptor with a cellular IC50 of 0.45 nM. BY003 also binds other neuropeptides in vitro and in vivo,

resulting in reduced cAMP production. As a dual function inhibitor, BYOO3 has the potential to be a preventive medicine
for refractory migraine patients.
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Abstract

Objective: Clinical care guidelines in China state that migraine preventive treatment should be used when the patient’s
quality of life is seriously impaired, migraine frequency is >2 times per month, or when acute treatment is ineffective or
not tolerated. However, there is a need for safe and effective medications in China. Fremanezumab, a humanized
monoclonal antibody that selectively targets the calcitonin gene-related peptide pathway, is approved for the preventive
treatment of migraine in adults in the United States and Europe. This study aims to demonstrate the efficacy and safety
of monthly and quarterly doses of fremanezumab in adult Chinese patients with migraine.

Methods: This efficacy study with an overall duration of 9 months consists of a 4-week baseline period, 12-week double-
blind period (DBP), 12-week open-label extension (OLE), and 3-month follow-up. Eligible patients are 18-70 years of age,
have a diagnosis of migraine with onset at =50 years of age, and a =12-month history of migraine prior to screening. In
the DBP, patients are randomized to receive monthly (225 mg) or quarterly (675 mg) fremanezumab or matched
monthly placebo. During the OLE, all patients will receive monthly fremanezumab treatment. The primary endpoint is
the mean change from baseline in average number of monthly migraine days (MMD) during the DBP. Secondary
endpoints include mean change from baseline in the frequency of acute headache medication use, the average monthly
number of days with headaches of at least moderate severity, and the proportion of patients achieving =50% reduction
in MMD. Safety and tolerability will be assessed through the reporting of adverse events, including study
discontinuations.

Results: The study is currently recruiting patients to 16 study sites across China and has a targeted sample size of 372
patients.

Conclusion: Through the assessment of a range of efficacy and safety outcomes, this study will provide valuable
evidence for the use of fremanezumab in adult Chinese patients with migraine.

Abstract topic

14 Migraine preventive therapy



IHC23-IND-010

Adherence and Persistence to Galcanezumab Versus Standard of Care Preventive
Migraine Medications over 24 Months Follow-Up in Adults with Migraine

2

Oralee Varnadol, Michelle Vu2, Lars Viktrugl, Helen Trenz“, Margaret Hoytl, Erin Buysmanz, Feng Caoz, Gayle

AIIenbackz, Gilwan Kim1
Lgj Lilly and Company, Indianapolis, USA. 2Optum life sciences, Eden Prairie, USA

Abstract

Objective: This study compared the adherence and persistence to galcanezumab (GMB) versus standard of care (SOC)
preventive migraine treatments over 24 months (mo) in adults with migraine.

Methods: This retrospective cohort study was conducted using Optum’s de-identified Market Clarity Data. Patients
included were =18 years with =1 claim for a newly initiated GMB or SOC preventive migraine therapy from September
2018 - March 2020 (first claim=index date) and continuous health plan enrollment in the 12-mo baseline and 24-mo
follow-up periods. Adherence was measured as proportion of days covered (PDC) and medication possession ratio (MPR).
Those patients with PDC or MPR = 0.80 were considered adherent to index medication. Persistence was defined as
continuous therapy from baseline until the end of the follow-up period, allowing for gaps of <60 days. Comparison
between the groups was performed using two-sample t-tests (continuous measures) and Pearson chi-square test (binary
measures). All data were presented descriptively with a significance level p<.001.

Results: This study included 2,363 patients in the GMB cohort and 61,576 in the SOC. Patient baseline characteristics
are presented in Table 1. PDC [mean (SD)] was significantly higher in the GMB cohort vs. the SOC cohort [0.48 (0.33) vs.
0.35 (0.33), p<.001]. A greater proportion of patients in the GMB cohort achieved PDC = 0.80 compared to the SOC
cohort (26.6% vs. 17.4%, p<.001). Similarly, relative to the SOC cohort, the GMB cohort had a higher MPR [mean (SD)]
[0.82 (0.21) vs. 0.74 (0.29), p<.001] and a greater proportion of patients achieving MPR = 0.80 (67.6% vs. 55.8%,
p<.001). Percentage of patients persistent at the end of follow-up period was higher in the GMB cohort vs. the SOC
cohort (19.8% vs. 12.7%, p<.001). Mean (SD) days of persistence were higher in the GMB cohort than in the SOC cohort
[322.2 (263.4) vs. 215.1 (244.5), p<.001].

Conclusion: Patients in GMB group were more adherent and persistent to treatment than those on SOC preventive
migraine medications over 24-mo follow-up.

Table 1: Patient baseline characteristics

GMB SOoC
Demographics

(N=2,363) (N=61,576)
Age in years, mean (SD) 44.5 (12.0) 43.3 (13.9)
Female, % 87.1 81.9
Chronic migraine (%) 44.8 20.1
Geographic region (%)
Northeast 17.0 17.4
Midwest 34.5 41.6
South 35.4 27.0
West 8.0 8.6
Other/Unknown 5.0 5.4
Baseline migraine medications
Any Preventive (%)1 18.7 6.2

Count of unique preventive drug classes
0 81.3 93.8



1 14.8 5.4

2 3.1 0.7
3+ 0.7 0.1
Any Acute (%)2 86.0 72.2

Count of unique acute drug classes

0 14.0 27.8
1 25.9 27.6
2 25.3 22.5
34 34.7 22.1

GMB = Galcanezumab; SD = Standard deviation; SOC = Standard of Care.

1 preventive migraine medication classes include CGRP antagonists (Mab), CGRP
antagonists (GePant), beta blockers, anticonvulsants, tricyclic antidepressants,
calcium-channel blockers, angiotensin Il receptor antagonists, and
onabotulinumtoxinA.

2 Acute migraine medication classes include CGRP antagonists approved for
acute treatment, serotonin 5-HTF receptor agonists, triptans, ergotamine,
nonsteroidal anti-inflammatory drugs, acetaminophen and combinations,
butalbital-containing combinations, antiemetics, isometheptene-containing
compounds, and short-acting opioid.
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Abstract

Objective: To compare discontinuation and switching patterns of patients initiating galcanezumab (GMB) versus
standard of care (SOC) preventive migraine treatments, such as anticonvulsants, beta-blockers, antidepressants, or
onabotulinumtoxinA, over 24 months using administrative claims data.

Methods: This retrospective cohort study utilized Optum'’s de-identified Market Clarity Data. The study included adults
diagnosed with migraine, with =1 claim for GMB or a SOC preventive migraine therapy (01 Sep 2018—-31 Mar 2020),
continuous database enrollment for 12 months before (baseline period) and 24 months after (follow-up period) index
date (date of first claim). Patients were grouped into GMB and SOC groups based on the claim on index date. Restart was
defined as initiation of index medication following discontinuation (based on a 60-day gap) over the follow-up period.
Switching was defined as initiation of a non-index preventive migraine treatment after index drug discontinuation.
Descriptive analyses were conducted on all study measures.

Results: The GMB and SOC groups comprised of 2,363 and 61,576 patients, respectively. At index, patients had a
mean (SD) age of 44.4 (12.0) and 43.3 (13.9) years with 87.1% and 81.9% females and 44.8% and 20.1% with chronic
migraine in the GMB and SOC groups, respectively. Over 24 months follow-up, a lesser proportion of GMB initiators
discontinued index therapy and were treated for a longer period compared with SOC initiators (Table 1). Among those
who discontinued, a lesser proportion of patients restarted their index drug and a greater proportion of patients
switched to a non-index drug in the GMB group compared with SOC group.

Conclusion: Fewer GMB initiators discontinued therapy; however, of those who discontinued, a greater proportion of
GMB initiators switched to a non-index therapy compared with SOC initiators. A limitation of the current study is that it
compares a single drug with a drug class. Future studies including patient surveys are necessary to understand reasons
for discontinuing and switching migraine preventive therapies.

Table 1: Treatment patterns during 24-month follow-up

GMB soc p-

Treatment Patterns (N=2,363) (N=61,576) value

1,834 52,853

. . . . o
Patients who discontinued index drug, n (%) (77.6) (85.8) <0.001
Days from index date to discontinuation, 221.6 140.0 <0.001
mean (SD) (188.1) (155.4) ’
Among patients who discontinued index n=1.834 n=52.853
drug, 60-day gap ' !
. . o 16,711
Patients who restarted index drug, n (%) 513 (28.0) (31.6) <0.001
Days from discontinuation date to first 162.5 196.6 <0.001
restart, mean (SD) (125.2) (147.6) '
Patients who switched to non-index preventive 14,440
migraine treatment, n (%) 761 (41.5) (27.3) <0.001
Days from index date to first switch, mean 355.5 320.7 <0.001
(SD) (195.1) (198.2) '

Note: Two-sample t-test was used for continuous measures. Pearson chi-square
test was used for binary measures.



Abbreviations: GMB, galcanezumab; N = number of patients in the overall
population; n = number of patients in the specified category; SD, Standard
Deviation; SOC, Standard of care.
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Abstract

Objective: Ubrogepant is a calcitonin gene-related peptide (CGRP) receptor antagonist approved for the acute treatment
of migraine. The PRODROME (NCT04492020) trial demonstrated that treatment during the prodrome prevents the onset
of moderate or severe headache and reduces functional disability. Here we examine the benefits of treatment during the
prodrome on patient-reported outcomes to characterize the improvement in patient-reported outcomes when
ubrogepant is administered during the migraine prodrome (premonitory phase).

Methods: This was a multicenter, randomized, double-blind, placebo-controlled, crossover trial that enrolled adults who
experienced 2-8 migraine attacks per month with moderate to severe headache. Eligible participants treated 2
“qualifying prodrome events,” defined as a migraine attack with prodromal symptoms in which the participant was
confident a headache would follow within 1-6 hours. Participants were randomized to treatment Sequence A (placebo
then ubrogepant 100 mg) or Sequence B (ubrogepant 100 mg then placebo). This analysis evaluated the ability to
function normally over 48 hours, activity limitation over 24 hours, and satisfaction with study medication at 8 and 24
hours.

Results: Following treatment of qualifying prodrome events, higher rates of ability to function normally over 24 hours
were observed following treatment with ubrogepant 100 mg compared with placebo (P<0.0001). Ubrogepant treatment
was associated with a higher rate of ability to function normally as early as 2 hours post-dose compared with placebo
(37.0% vs 26.1%; nominal P=0.0001). Ubrogepant-treated events also demonstrated higher rates of little or no activity
limitations over 24 hours post-dose (65.4% vs 47.8%; nominal P<0.0001). At 24 hours post-dose, rates of being
“satisfied” or “extremely satisfied” were higher for ubrogepant than placebo (65.6% vs 45.0%; nominal P<0.0001).

Conclusions: Ubrogepant 100 mg administered during the prodrome was associated with significantly greater ability to
function normally, greater satisfaction with study medication, and reductions in activity limitation compared with
placebo.
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Abstract

Objective:

Migraine has a considerable impact on quality of life (QoL), work, and social relationships. TRIUMPH is a 2-year study
conducted to assess outcomes of migraine preventive treatments in real-world clinical practice. The current analysis
describes the changes in migraine burden in the Galcanezumab group and other medication classes [other Calcitonin
Gene-Related Peptide monoclonal antibodies (CGRP mADbs), traditional oral migraine preventive medications (TOMP), or
botulinum toxin A/B] 3 months after the patients initiated/switched to a new preventive migraine treatment.

Methods:

This ongoing, prospective, observational study enrolled patients (=18 years) from February 2020 to August 2022, with
ICHD-3 diagnosis of migraine (episodic or chronic), who switched or initiated preventive treatment. Self-administered
questionnaires including the Migraine disability Assessment Test (MIDAS), Migraine-Specific Quality of life questionnaire
(MSQ), version 2.1, Patient Global Impression of Severity (PGI-S), Work Productivity and Activity Impairment
Questionnaire (WPAI) were used. This interim, preliminary analysis was descriptive in nature and categorical variables
were summarized using proportions, until increased sample sizes allow weighted statistical analysis. Continuous
variables were summarized using means with standard deviations (SD) at baseline and 3 months, as well as mean
change from baseline.

Results:

A total of 2573 patients (mean age [SD], 42.7 [13.5] years, 85.2% females) with migraine from the United States (51.4
%), Germany (15.4 %), Japan (18.4 %), Italy (7.6 %), United Arab Emirates (2.8%), United Kingdom (2.4%) and Spain
(2.0%) were included. The proportion of patients who initiated/switched to Galcanezumab was 37.0%, TOMP: 46.2%,
other CGRP mAbs: 11.5%, botulinum toxin A/B: 3.3%, or other locally approved medications: 1.9%. At baseline, patients
had a mean (SD) of 13.2 (7.2) monthly migraine headache days. Overall, 67.9% of patients had chronic migraine, and
41.1% had migraine with aura (visual: 35.8%; sensory: 18.3%). At baseline, the Galcanezumab group tended to have
worse scores than TOMP, better than botulinum toxin, and similar to other CGRP mAbs across all measures of migraine
burden. At 3 months from baseline, Galcanezumab group had the largest mean (SD) change in MIDAS score (-21.2
[45.7]) and WPAI domains of presenteeism (-22.4 [29.1]), work productivity (-24.2 [30.71), and activity impairment
(-23.1 [30.7]). For the MSQ v2.1 domain scores, the Galcanezumab group reported improvement in restrictive [19.6
(24.3)], preventive [15.9 (21.0)], and emotional function scores [22.1 (27.8)]. Mean (SD) change in PGI-S scores at 3
months from baseline were similar across the treatment groups (Galcanezumab: -0.4 [1.3], other CGRP mAbs: -0.4 [1.2],
OTPM: -0.5 [1.3], botulinum toxin A/B: -0.4 [1.3], other locally approved treatments -0.5 [1.3]).

Conclusion:

Although all patients presented high but different levels of migraine burden at baseline, those initiating Galcanezumab
treatment tended to present greater numerical improvement from baseline for the majority of scales than the other drug
classes. However, further substantiation of these findings depends on weighted statistical analyses of patient reported
outcomes scheduled for subsequent timepoints with increased sample size.



Table 1: Baseline migraine burden of patients before switching to or initiating Galcanezumab, other CGRP mAbs,
TOMP, or botulinum toxin A/B*

Baseline Migraine Overall | Galcanezumab | Other CGRP TOMP* Botulinum Texin
| burden, mean (SD) | (n=2573) (N=953) | mAbs*(n=297) | (n=1189) A/B (n=84)
MIDAS summary score | 46.1 (45.2) | 52.7 (48.8) 18.0 (42.8) 38.6 (39.3) 787 (60.4)
MSQ "2;'5:"“‘““ 465(213) | 42.5020.6) 16.4(19.9) 50.5 (21.3) 303 (21.5)
MsQ "3;1::“*"“" 632(26) | 60.1(225) 62.9 (22.1) 66.3 (21.9) 493 (27.8)
MSQ v2.1 Emotional -
il wtapit $3.9(283) | 489(285) 526 (28.0) 589 (27.1) 102 (29.2)
PGI-S scare 1303 150 13012) $0(13) 1704)
WPAI -:;ﬂmm 50.0(26.0) | 51.0(253) 50.8 (26.8) 493 (26.8) 55.3(19.9)
WPAL-Absentects | yo904) | 135@LA) | 126086 | 8207 27.0 36.1)
WPAL - Wark
il Wk | 4070 | sso@en) 5470272 520 (27.5) 599 (19.8)
WPAI — Activity
o ey | 353054 | s6723.) $49(24.3) S4.1(25.7) 673 (24.1)

2Other CGRP mAbs included Erenimab, Fremanezumab, Eptinezumab. FTOMPs included beta blockers, anticonvulsants,
tricyclic antidepressants, ealeium channel blockers, and angiotensin 11 receptor antagonists.

* Data for locally approved treafments are not shown becanse of the small sample size.

Abbreviations CGRP: Calcitonin Gene-Related Peptide; mAb: Monoclonal antibodies; MIDAS: Migraine Disability
Assessment; MSQ: Migraine-specific Quality of Life Questionnaire; TOMP: Traditional Oral Migraine Preventive
Medications; PGI-S: Patient Global Impression of Severity; SD: Standard Deviation; WPAIL Work Productivity and Activity
Impairment.
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Abstract

Objective: To evaluate the efficacy and impact of fremanezumab in patients with migraine and major depressive
disorder (MDD).

Methods: A 12-week randomized (1:1), Phase 4 study with a 12-week open-label extension (OLE). Patients (12 months
MDD [DSM-V, PHQ-9 score =10]) received monthly fremanezumab (225 mg) or matched placebo (PBO) for 12 weeks.
OLE patients received quarterly fremanezumab (675 mg). Primary endpoint: mean change (baseline [BL]) to Week 12) in
average number of monthly migraine days (MMD). Secondary endpoints: mean change from BL in symptoms of
depression (HAMD-17, PHQ-9), disability (HIT-6, CGI-S), patients achieving =50% MMD reduction (BL to Week 12).

Results: 330/353 patients (fremanezumab, n = 164; PBO, n = 166) completed the 12-week period. Fremanezumab
showed statistically significant reductions in MMD and depression scores (Table). Results were maintained through the
OLE. Safety was consistent with pivotal fremanezumab RCTs, with AEs reported in 40% (fremanezumab) vs 27% (PBO)
patients.

Table. Primary and Secondary Endpoints

Week 8 Week 12

Fremanezumab PBO P value Fremanezumab PBO P value
Mean change
from BL
MMD - - - -5.1 -2.9 <0.0001
HAMD-17 -6.0 -4.6 0.0205 -6.7 -5.4 0.0228
PHQ-9 -7.1 -5.8 0.0283 -7.8 -6.3 0.0108
HIT-6 - - - -8.8 -5.2 =0.0001
CGI-S -1.0 -0.6 0.0006 -1.1 -0.8 0.003
=50% MMD
reduction (% - - - 33 13 <0.0001
patients)

Conclusion: In these patients, fremanezumab showed a reduction in MMDs and depression scores that were maintained
in the OLE. Fremanezumab may reduce the burden of these comorbid diseases and improve quality of life.
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Abstract

Background: Remote electrical neuromodulation (REN) is a migraine treatment that stimulates upper arm peripheral
nerves to induce conditioned pain modulation (CPM) - an endogenous analgesic mechanism.

REN is indicated for acute and/or preventive treatment of migraine with or without aura in patients 12 years of age or
older. It is a prescribed, self-administered device for use in the home environment. It can be used every other day for
preventive treatment, and/or at the onset of migraine headache or aura for acute treatment. In a recent prospective,
randomized, double-blind, placebo-controlled trial, REN was shown to be safe and effective for the prevention of
migraine. The current analysis assessed the temporal patterns of response to REN treatment, used every other day over
two months, for the prevention of migraine.

Methods: The current post-hoc analysis was conducted on data from a prospective, double-blind, placebo-controlled
multi-center randomized clinical trial, which assessed the efficacy of REN treatment, applied every other day, for the
prevention of migraine (NCT04828707). Participants were men and women aged 18-75. Following 4 weeks of baseline,
patients were randomly assigned to receive either a REN device (Nerivio), or a placebo device. Participants were
instructed to use the device every other day for eight weeks, and to report their migraine attacks daily via a designated
smartphone app. The mean number of monthly migraine days (MMD) per group was calculated in two-week intervals
(using a sliding window of four weeks). A repeated measures ANOVA was used, with group as the independent variable,
and time as the dependent variable. Sub-analyses of change from baseline in MMD in the episodic and chronic sub-
samples were also performed. The analyzed dataset included 179 participants (active group N=95, placebo group
N=84).

Results: The differences between the active and placebo groups demonstrated statistical significance as early as the first
tested timepoint of 2-weeks of treatment (active:1.67 MMD =SE of 0.23 days; placebo: 0.83 +£0.24 MMD), resulting in a
therapeutic gain of 0.84 monthly migraine days, p=0.036. The differences between the groups further increased over
time: 4-weeks therapeutic gain of 1.59 p=0.025, 6-weeks therapeutic gain of 2.27 p<0.001, and peak therapeutic gain
of 2.68 p<0.001 after 8-weeks.

Analyses of the chronic and episodic subsets indicate a similar trend in both sub-groups. The episodic sub-set displayed
statistical significance starting at the first measured timepoint of two weeks (p=0.039). The chronic sub-set’s results
became statistically significant at the 6-week timepoint (p=0.019).

Conclusion: The results indicate a rapid and effective response to REN treatment applied every other day, at as early as
two weeks from the beginning of the treatment, with increased efficacy over time.
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Abstract

Objectives: Novel therapies for the acute and preventive management of migraine act via antagonism of calcitonin gene-
related peptide (CGRP). The monoclonal antibodies (mAbs) to CGRP or its receptor (galcanezumab, fremanezumab,
erenumab) may be administered by monthly subcutaneous injection for the prevention of migraine. In comparison,
small-molecule CGRP receptor antagonists (rimegepant and atogepant) are administered orally every other day or daily
when used as preventive treatment. There are currently no head-to-head studies published that explore whether there
are differences in clinical efficacy, safety or tolerability between the self-injectable CGRP mAbs or oral gepants. Patient
preference studies can help determine the relative importance that patients place on different treatment characteristics.
Here, we present a discrete choice experiment (DCE) that assessed the preferences of people with episodic migraine for
the attributes of self-injectable CGRP mAbs and an oral gepant. A key advantage of DCEs is their ability to quantify trade-
offs participants make, allowing an estimation of how much of an attribute a participant is willing to give up in order to
get more or less of another attribute. DCEs can also be used to calculate the probability that a participant would prefer
one treatment profile over another.

Methods: Individuals in the United States =18 years of age with episodic migraine were recruited to an on-line DCE
survey. Participants were asked to choose their preferred hypothetical treatment from alternatives with 5 attributes:
administration (once monthly self-injection, orally disintegrating tablet every other day, and oral pill daily), chance of
=50% reduction in monthly migraine headache days, time to onset, impact of migraine on daily activities (minimally,
moderately, and extremely impaired, according to the Migraine-Specific Quality of Life Questionnaire - role function
restriction subdomain), and reduction in the number of days with acute medication use. Participants indicated their
preferred choice from among several scenarios with differing attributes and levels of attributes. The relative attribute
importance (RAI) scores indicating how important an attribute is in comparison to the remaining attributes were
calculated using a mixed logit model.

Results: A total of 601 participants (300 with clinical documentation of diagnosis) completed the DCE survey. Mean
(standard deviation) age was 44.8 (13.0) years, and a majority (67.6%) were female. Approximately half (51.0%)
experienced =8 migraine headache days per month. More than two-thirds of participants had previously used
preventive treatments for migraine, and over half (53.2%) of the participants had experience with a ready-to-use
syringe. More than one-half (57.8%) of the participants were “not at all” or “a little” afraid of injecting themselves with a
medicine.

The attribute of a =50% reduction in the number of monthly migraine headache days, with an RAIl score 36.3% (95% ClI:
32.1%; 40.5%) was the most important driver of the participants’ preferences for a migraine treatment., followed by the
impact on daily activities (RAI: 24.4%; 95% ClI: 20.0%; 28.8%), treatment onset (RAI: 19.5%; 95% Cl: 16.3%; 22.6%),
reduction in acute medication (RAI: 15.2%; 95% Cl: 11.9%; 18.5%). Treatment administration was the least important
driver of patient preferences (RAIl: 4.6%; 95% Cl: 0.7%; 8.5%).

These results indicate that participants felt that reducing the chance of having a migraine attack was 7.9 times more
important than the way that treatment was administered (36.3% / 4.6% = 7.9), and more important than treatment
onset (19.5%) and reduction in acute medication use (15.2%). Participants also indicated that reducing the impact of
migraine on daily activities (24.4%) was more important than time to onset (19.5%) and treatment administration
(4.6%). Patients who were “not at all” or “a little” reluctant to self-inject had a significantly higher RAI for treatment
administration (27% vs. 5%, p<0.001) compared with the overall sample.

Conclusion: Patients with episodic migraine value the chance of achieving =50% reduction in monthly migraine
headache days being most important, and the method of administration as the least important attributes when
choosing between potential treatments. Other treatment aspects presented varying degrees of importance between

these extremes. A patient-centered treatment strategy should consider the relative importance of treatment aspects to
patients.
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Abstract

Objectives: To describe baseline clinical characteristics of patients with migraine in routine clinical care who are switching
or initiating pharmacological treatment for migraine prevention within TRIUMPH [Europe], with a focus on those initiating
galcanezumab.

Methods: TRIUMPH is an ongoing, 24-month observational study investigating migraine prevention treatment in the
United States, Japan, Europe (Germany, ltaly, Spain, and United Kingdom [UK]) and United Arab Emirates. Eligible
patients are =18 years old, have a migraine diagnosis and are switching or initiating pharmacological treatment for
migraine prevention. Interim cross-sectional baseline clinical characteristics, current and historical migraine treatment
patterns, and quality of life indicators were collected June 30, 2020 to August 26, 2022. Data are presented as
percentages or meanzstandard deviation.

Results: TRIUMPH [Europe] enrolled 706 patients aged 41.2+13.1 years, 85.4% were females. Patients initiated
galcanezumab (n=313), other calcitonin gene-related peptide monoclonal antibodies (n=57), Traditional Oral Migraine
Preventive (TOMP) medications (n=292), botulinum toxin (n=33) or other locally approved treatments (n=11). Patients
first experienced migraine symptoms 21.8+14.0 years prior to enrolment and have been diagnosed for 12.1+11.9
years. The number of monthly headache days and monthly migraine headache days was 14.7+7.8 and 13.1+6.9 days
for all patients, respectively and 16.5+8.0 and 15.0+7.0 days for patients initiating galcanezumab. The number of
monthly migraine headache days with acute medication use was 10.9+6.6 days for the total cohort and 12.6+7.0 days
for those initiating galcanezumab.

Conclusion: At baseline, patients enrolled in TRIUMPH [Europe] initiating galcanezumab reported more headache days,
migraine headache days and migraine headache days with acute medication use than the overall enrolled cohort.
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Abstract

Objective: Calcitonin gene-related peptide (CGRP) targeted monoclonal antibodies are effective in the prevention of
migraine, although whether the site of action is restricted to the periphery or also includes the central nervous system
remains unresolved. Our objective was to examine if fremanezumab could be detected in humans in the cerebrospinal
fluid (CSF) and demonstrate target engagement: binding and stabilization of CGRP.

Methods: In this open label phase 1 study in healthy volunteers we infused a single dose of fremanezumab (n=19; 900
mg; i.v.) and collected a single CSF sample and a series of blood samples from each participant at predetermined times
post-infusion: 24 hr (n=5), 72 hr (n=5), 15 days (n=5) and at 30 days (n=4). A separate group of untreated
participants, providing CSF and blood, served as controls (n=5). Fremanezumab and total CGRP were analyzed in all
samples. Lower limit of quantification (LLOQ) for fremanezumab = 250 ng/mL plasma; 30 ng/mL CSF and total CGRP =
2.0 pg/mL plasma; 0.25 pg/mL CSF.

Results: The safety and exposure profile of fremanezumab in plasma was consistent with previous studies. In the CSF,
fremanezumab concentration ranged from 134 to 244 ng/mL plateauing by 72 hr, with notably sustained concentrations
through day 30. The overall partition of fremanezumab in CSF from plasma ranged from 0.06% to 0.36%. Using a highly
sensitive and specific assay for total CGRP we detected a rise in CGRP after fremanezumab infusion. In plasma, total
CGRP increased, with a range from 57.6 to 359 pg/mL. In the CSF, total CGRP was quantifiable at 24 hr after infusion
and sustained through 30 days, with a range from 1.79 to 3.35 pg/mL.

Conclusion: This study affirms the potential for fremanezumab to access the CNS and engage its target. Further work is
needed to better understand its clinical significance.
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Abstract

Background: Migraine is a disabling health condition with multiple symptoms; however, it remains undertreated because
of the inadequate understanding of its neural mechanisms. Neuropeptide Y (NPY) has been demonstrated to be involved
in the modulation of pain and emotion, and may play a role in migraine pathophysiology. Changes in NPY levels have
been found in patients with migraine, but whether and how these changes contribute to migraine is unknown.

Methods: Here, we used intraperitoneal injection of glyceryl trinitrate (GTN, 10 mg/kg) as a migraine model to induce
migraine-like behaviors in mice. To identify the critical regions expressing NPY in the brain that may be responsible for
the migraine-like phenotypes, we then performed whole-brain imaging with NPY-GFP mice. Next, to determine the role of
NPY and its underlying mechanisms in GTN-treated mice, we microinjected NPY or NPY receptor agonists into the medial
habenula (MHb), and performed immunofluorescent double staining to determine the relationships between NPY
receptors and cholinergic neurons of the MHb. Finally, we inhibited cholinergic neurons of the MHb using chemogenetic
technique.

Results: Acute GTN administration effectively triggered allodynia, photophobia, and anxiety-like behaviors in mice.

Analysis of whole-brain imaging showed a decreased level of GFP* cells in the MHb of GTN-treated mice. Further
microinjection of NPY and Y1 receptor agonists into the MHb attenuated GTN-induced allodynia and anxiety without
affecting photophobia. Moreover, we confirmed that the Y1 receptors were expressed on the cholinergic neurons of the
MHb, and chemogenetic inhibition of cholinergic neurons mimicked the effects of Y1 receptor agonists.

Conclusion: Our data support that the NPY signaling in the MHb produces analgesic and anxiolytic effects through
inhibiting habenula cholinergic neurons. These findings may provide new insights into novel therapeutic targets for the
treatment of migraine.
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Abstract

Objective: Genome-wide association studies have identified transient receptor potential melastatin 8 (TRPM8), which
encodes a nonselective cation channel sensitive to cold, to be a migraine susceptible gene. Yet, how TRPM8 contributes
to migraine remains unclear. We herein characterized the expression of TRPM8 in the cerebral cortex and undertook
functional analysis to address the role of TRPM8 in migraine pathophysiology.

Methods: Cortical TRPM8 expression was analyzed by immunostaining. The effect of TRPM8 on KCl-evoked spreading
depolarization (SD) and SD-induced cortical inflammation was assessed using intracerebroventricular injection of TRPM8
specific agonist or antagonist in rats. We also examined the effects of TRPM8 activation on the expression level and the
release of calcitonin gene-related peptide (CGRP) as well as trigeminal neuroinflammation in a primary culture of rat
trigeminal ganglia (TG).

Results: TRPM8 was homogeneously distributed in the cerebral cortex and primarily co-localized with cortical neuron.
Activation of cortical TRPMS8 increased KCl-evoked SD frequency and enhanced SD-induced cortical inflammation, but
inhibition of cerebral TRPM8 had no significant effects. In TG primary culture, TRPM8 activation increased the expression
and the release of CGRP, and evoked cyclooxygenase-2 upregulation via calmodulin kinase 2-dependent mechanism.

Conclusion: TRPM8 activation increases SD susceptibility and facilitates the effect of CGRP as well as trigeminal
neuroinflammation, suggesting that TRPM8 activation may play a detrimental role in migraine pathophysiology.
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disease severity

Federico Bighiani
IRCCS - Mondino Foundation, Pavia, Italy

Abstract

Authors: Federico Bighiani 1'2, R. De Icco 1'2, F. Cammarota 1'2, M. Corrado 1'2, G. Vaghi 1'2, C.Brancaccio 12 , M.
Allena 2, V. Grillo 1'2, R. Greco 2, C. Demartini 1'2, A. Zanaboni 1'2, M. Francavilla 1'2, G. Sances 1, E. Guaschino 1, N.
Ghiottol, Cristina Tassorelli 12,

Affiliations:
1) Department of Brain and Behavioral Sciences, University of Pavia, Pavia, Italy
2) Headache Science & Neurorehabilitation Center, IRCCS Mondino Foundation, Pavia, Italy;

Objectives: At present, there are no validated and reliable biomarkers of migraine, but the headache scientific
community is intensely investigating the molecular signatures of migraine. microRNAs are small endogenous noncoding
RNAs which operate as post-transcriptional regulator of gene expression. Several recent lines of preclinical evidence
highlighted the role of MicroRNA-155 (miR-155) in inflammation, endothelium-dependent vasorelaxation, pain generation
and maintenance. In the present study we aim to study the role of miR-155 in migraine, with a particular interest in its
association with migraine phenotype and disease severity.

Methods: This is a cross-sectional and controlled study involving three study groups: healthy controls (HCs), episodic
migraine (EM) and chronic migraine with medication overuse headache (CM-MOH). We assessed the expression of miR-
155 measured as Relative Quantification (RQ) in peripheral blood monocytes. All determinations were performed in the
inter-ictal migraine phase.

Results: Demographic features were comparable among the three study groups. Anxiety was more represented in CM-
MOH when compared to EM (p=0.046). Currently, we analysed miR-155 expression in 23 HCs (0.5+0.16 RQ), 52 EM
(1.73%£2.09 RQ), and 31 CM-MOH (2.65+2.39 RQ) subjects. Migraine patients showed higher miR-155 expression when
compared to HCs (p=0.001). In addition, miR-155 expression was higher in CM-MOH patients when compared to EM
group (p=0.002). This finding was confirmed in a logistic regression (EM vs CM-MOH; p = 0.019), after controlling for
age, sex, ongoing preventive treatment, and psychological comorbidities.

Conclusion: Our findings suggest that miR-155 is elevated in migraine patients, and associated with disease
phenotype. The study of microRNAs may represent a useful tool to characterized different phenotypes across the
migraine spectrum. Hopefully, microRNAs may represent novel molecular targets for drug development in the future
("agomir" &“antagomir”).
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Abstract

Objectives

It is unclear whether cortical hyperexcitability in medication overuse headache (MOH) is due to increased excitation of
thalamocortical drive or to aberrant cortical inhibitory mechanisms.

Methods

Somatosensory evoked potentials (SSEP) were performed by electrical stimulation of the median nerve (M), ulnar nerve
(U), and simultaneous stimulation of both nerves (MU) in 27 patients with MOH and for comparison in 23 aged and
matched healthy volunteers (HVs). We calculated the degree of cortical lateral inhibition using the formula: [100-
(MU/(M+U) *100)] and the level of thalamocortical activation by analyzing the high-frequency oscillations (HFOs)
embedded in parietal N20 median SSEP.

Results

In comparison with HV, MOH patients showed: higher lateral inhibition (MOH 52.2% + 15.4 vs HV 40.4% + 13.3; p=
0.005) which positively correlated with monthly headache days, and greater amplitude of pre-synaptic HFOs (p= 0.010)
but normal post-synaptic HFOs (p= 0.122).

Conclusion

Our findings showed that central neuronal circuits are highly sensitized in MOH patients, at both thalamocortical and

cortical levels. The observed changes could be due to the combination of dysfunctional central pain control mechanisms,
hyper-sensitivity, and hyper-responsiveness directly linked to the chronic administration of acute migraine treatment.
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Abstract

Objective: Monoclonal antibodies targeting the calcitonin-gene related peptide pathway (CGRP-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 system. 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 cortical
brain connectivity of migraine patients (MIG) and its changes during CGRP-mAbs therapy, recorded by means of high-
density electroencephalography (HD-EEG).

Methods: This open-label study will involve five resting-state HD-EEG recordings: one at baseline (TO, before mAbs
treatment) and one every three months for a year (T3, T6, T9, T12). We present data from 45 migraine (MIG) patients
(age 44.3+£12.3, 39 females, 29 with chronic migraine) who completed the first six months of treatment (TO to T6). We
will examine changes in connectivity of the main resting state networks (RSNs): the default mode network (DMN), visual
network (VN), dorsal attention network (DAN), ventral attention network (VAN), language network (LN), and somatomotor
network (SMN). For every network, we assessed the seed-based connectivity for each frequency band (gamma, beta,
alpha, theta, delta). We also compared MIG connectivity with the data from 30 healthy controls (HC, age 37.5+14.0, 14
females).

Results: Compared to HC, MIG patients showed a significant increase in delta-band activity, which was robustly reflected
as increased connectivity in the delta range between all RSNs (p<0.005 for all RSNs). This difference with HC was
preserved at subsequent visits during CGRP-mAbs therapy (p<0.005 for all RSNs). At T6, there was also a decreased
alpha activity of the VAN (p=0.01), as well as a decreased connectivity in the beta-band between the VAN and VN
(p<0.05). MIDAS responder patients had a specific baseline brain connectivity pattern, characterized by enhanced
connectivity between the DMN and DAN in the theta-delta bands (p<0.05).

Conclusion: Our findings suggest that MIG patients consistently show an increased delta-band activity, which could
possibly represent an electrophysiological signature of their disease. Moreover, the start of CGRP-mAbs therapy induces
changes by modulating the VAN network. These changes may be related to a reduction in sensitization of the peripheral
component of the trigeminovascular system. The specific connectivity pattern observed in Responders may provide
insight into individual differences in treatment response.
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Abstract

Objective

To compare the cognitive functions in episodic migraine without aura (E-MwA) patients during ictal (headache) and
interictal (headache-free) states and to find out the impact of psychiatric comorbidities and sleep abnormalities on
cognitive functions.

Methodology

This was a randomized, two-period cross-over study. E-MwA patients underwent two evaluations, first, during an
untreated spontaneous attack of E-MwA and second during a headache-free interictal (IC) period with a minimum of 72
hours since the last attack. Evaluation order was randomized, half the patients underwent first evaluation while
headache-free (Interictal-Ictal)) while another half underwent first evaluation during the attack (Ictal-Interictal)), with a
minimum one-month interval between two evaluations. Assessment was done for clinical characteristics, psychiatric
comorbidities [screened by patient health questionnaire-PHQ-9 and rated by Hamilton depression rating scale (HAM-D)
and generalised anxiety disorder scale (GAD-7)] and sleep abnormalities [by Pittsburgh Sleep Quality Index (PSQIl) and
(Epworth Sleepiness Scale (ESS)]. Initially a migraine subjective cognitive impairment scale (MigScog) was administered
followed by cognitive status assessment by a battery of 16 tests. The means between the two groups were compared by
paired t-test. Post-hoc Bonferroni correction was applied. The level of significance was set at p<0.05.

Results

The mean age of presentation was 30.3+8.8 years and female: male ratio was 3.4:1. The mean attack frequency and
VAS score were 5 attacks/month and 7.1+ 1.2 respectively. Psychiatric co-morbidities found were depression (39.8%),
anxiety (15.9%), and somatization disorder (4.5%). Sleep abnormalities were found in 20.5% of the patients.

Both the randomized groups consisting of 44 patients each, undergoing cognitive evaluation in two orders, had similar
baseline variables. MigScore in patients was significantly higher during the ictal state versus the inter-ictal state
(11.2+3.4 vs.9.5+3.6; p <0.001). E-MwA patients showed significantly lower performance scores in all cognitive tasks,
during ictal state compared to interictal state (all p values <0.001) (Table 1). There was no significant association
between the cognitive scores and the presence or absence of psychiatric comorbidities and sleep abnormalities.

Conclusion

Our study shows that E-MwA patients during an ictal state not only have subjective complaints of cognitive dysfunctions
but also have significant deficits in the domains of attention, vigilance, executive functions and language. Also,
psychiatric comorbidities and sleep abnormalities didn’t have any significant impact on cognitive functions in E-MwA
patients.

Table 1

Ictal Interictal Mean difference
ictal-interictal p value
Cognitive assessment tests
mean+*SD mean*SD (95% CI)
Montreal Cognitive Assessment 6.1+2.2  27.7+2.8 -1.6(-2.4, -0.8)
Digit span forward 5.2+0.9 6.2+1.2 -0.9(-1.1, -0.8)
Digit span backward 3.7+x0.8 4.3+0.9 -0.6(-0.9, -0.3) All p
values:
Trail Making Test-A (seconds) 50.8+£19.0 |40.3+£15.9 10.5(8.9,12.1) <0.001

Trail Making Test-B (seconds) 96.0+x32.7 75.9%x27.2 20.1(16.9,23.3)



Stroop test-Words(seconds)

Stroop test-color(seconds)

Stroop test-
Interference(seconds)

Errors-Stroop Words

Errors-Stroop colors

Errors-Stroop interference

Phonemic fluency test

Semantic fluency test

Finger tapping test-right hand

Finger tapping test-left hand

Famous faces test
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61.1+x17.4

89.1+22.5

139.2+£29.7

0.9+1.2

2.2+1.7

4.8+2.6

8.7x2.7

14.9+3.4

35.6+6.7

32.2+5.8

13.2+1.7

3 Comorbidity of primary headaches

53.0+15.7 8.0(6.9,9.2)

78.0x17.0 |11.1(9.3,12.9)

119.8+27.719.4(16.0,22.8)

0.170+0.5 0.7(0.5,0.9)

0.8+1.0 1.4(1.1,1.6)

2.1+1.9 2.8(2.4,3.1)

10.8+3.2 -2.1(-2.5, -1.6)
17.6+x3.7 -2.6(-3.1, -3.2)
41.2+7.3 -5.5(-6.6, -4.5)
36.8+6.5 -0.8(-5.5, -3.5)
14.0x1.3 -0.8(-1.0, -0.6)
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Abstract

Objective

To compare the 3-month responder rate between galcanezumab (a CGRP mAb), and amitriptyline, topiramate, and the
broader subset of traditional oral migraine preventive medications (TOMP), classified as drugs having evidence of
established or probable efficacy per American Headache Society guidelines (a key secondary objective of the TRIUMPH
Study).

Methods

TRIUMPH, an ongoing, international observational study, included patients with a diagnosis of migraine who initiated or
switched to a preventive medication. The current analysis used data collected between 25 February 2020 and 9
February 2023 for patients with =4 migraine headache days reported within 30 days before baseline and taking
galcanezumab or a TOMP (beta blockers, anticonvulsants, tricyclic antidepressants, calcium channel blockers,
angiotensin Il receptor antagonists). The established/probable efficacy TOMP subset included patients taking
medications with established (topiramate, sodium valproate/valproic acid, metoprolol, propranolol) or probable
(amitriptyline, candesartan, atenolol, nadolol) efficacy. Responders at 3-months included those with reduction from
baseline in monthly migraine headache days of =50% in episodic and =30% in chronic migraine. The difference in the
proportion of responders between the treatments was assessed using weighted Chi-squared tests. The weights were
derived from a least absolute shrinkage and selection operator model fit of propensity scores using 65 baseline
covariates. Study outcome was compared between the cohorts at 5% alpha level (two-sided). Prior assessment of 3-
month effectiveness of galcanezumab versus TOMP (TRIUMPH's primary objective) found significantly greater proportions
of patients receiving galcanezumab responded at 3-months than those receiving TOMP allowing key secondary
endpoints to be formally tested. Galcanezumab comparisons with amitriptyline and topiramate were not allocated alpha.

Results

A total of 2879 patients from the United States (46.3%), Japan (22.7%), Germany (14.3%), Italy (6.9%), the United Arab
Emirates (5.6%), the United Kingdom (2.3%) and Spain (1.8%) were analyzed. Baseline characteristics of patients are
presented in Table 1. The two most commonly used TOMP medications were amitriptyline (n=243) and topiramate
(n=350). At 3-months, galcanezumab cohort (n=1083) had substantially greater weighted proportion of responders
than in the amitriptyline (49.5% and 24.3% respectively, p<0.0001) and topiramate subsets (48.8% vs. 37.0%
respectively, p=0.0014). Additionally, galcanezumab users had significantly greater weighted proportion of responders
(47.9%) than in the established/probable efficacy TOMP subset (n=932, 35.2%; p<0.0001).

Conclusion
A higher proportion of patients had a clinically meaningful response on galcanezumab compared with both amitriptyline
and topiramate. Consistent with the primary objective comparing galcanezumab to TOMP, findings from this

observational study showed significantly greater effectiveness of galcanezumab when compared to the subset of
patients receiving TOMP drugs with established/probable efficacy.

Table 1: Baseline characteristics of patients before switching from or initiating Galcanezumab, and TOMP

Galcanezumab Amitriptyline Topiramate Established/probable TOMP

Baseline characteristics (n=1123) (n=243) (n=350) ?:ﬁ:cgé:g)TOMP subset (h=1314)
(As?g)i” years, mean 44.9 (13.4) 39.8 (13.0) 37.8 (12.5) 39.3 (12.9) 39.8 (13.1)
Females, n (%) 966 (86.0) 201 (82.7) 296 (84.6) 772 (82.8) 1083 (82.4)

Chronic migraine, n (%) 789 (70.3) 148 (60.9) 249 (71.4) 610 (65.5) 796 (60.6)



MSQ-RFR, mean (SD) 43.4 (20.8) 31.1(23.5) 27.8 (21.0) [32.5 (24.0) 50.8 (20.8)

?ﬂ}jrainewnha“ra'“ 413 (36.8) 94 (38.7) 154 (44.0)  426(45.7) 549 (41.8)
Number of comorbid |5 4 (5 g) 1.4 (1.8) 1.5 (1.9) 1.6 (2.1) 1.6 (2.0)

conditions, mean (SD)

Time since first
symptoms of migraine, 23.4 (15.0) 13.8 (12.0) 12.8 (12.2) 13.9(12.8) 14.4 (12.7)
years, mean (SD)

Monthly migraine
headache days, mean 14.3 (7.4) 11.5 (6.9) 11.9 (6.2) 11.5 (6.4) 11.5 (6.6)
(SD)

Number of prior
preventive treatments, 2.8 (2.9) 0.7 (1.3) 0.7 (2.1) 0.7 (1.7) 0.7 (1.7)
mean (SD)

Abbreviations: MSQ-RFR, Migraine-Specific Quality of Life Questionnaire, version 2.1 Role Functioning Restrictive; SD,
standard deviation; TOMP, traditional oral migraine preventives
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Abstract

BACKGROUND

While many new migraine preventive drugs have become available in recent years, little is known about their
comparative retention and effectiveness in a real-world setting.

AIM:

We aimed to estimate treatment retention and effectiveness of a range of migraine preventive drugs in a nationwide
registry-based cohort study of migraine patients in Norway treated with preventive drugs between 2010 and 2020.

METHODS

Migraine patients were identified based on triptan prescriptions (Anatomical Therapeutic Chemical classification codes
(ATC NO2CC), and drug reimbursement codes for migraine. Patients with comorbid cluster headache or age < 2 years or
> 99 years were excluded. Migraine preventive drugs were identified based on ATC codes. Retention was defined as the
number of uninterrupted days of preventive migraine treatment. Effectiveness was defined as the reduction in
prescriptions of triptans the first year after initiating preventive medication compared to the 90-day baseline period
before the first preventive medication prescription fill. The follow up period was divided into four subsequent 90-day
periods. Retention and efficacy rates for the different preventive drugs were compared against those for beta blockers.
The primary outcomes were retention rate and 30 % effectiveness for the following migraine preventive drug groups:
beta blockers (propranolol and metoprolol), candesartan, lisinopril, topiramate, calcitonin gene-related peptide (CGRP)
antibodies (erenumab, fremanezumab, galcanezumab), botulinum toxin A, clonidine, and simvastatin. Covariates
included patient age, county of residence, selected comorbidities: acute myocardial infarction, congestive heart failure,
hypertension, heart rhythm disorders, renal disease, depression, anxiety disorder, nicotine replacement products,
epilepsy, mood disorders, type 2 diabetes and asthma (based on reimbursement codes), year of treatment start,
previous or simultaneous use of other migraine preventive drugs, and overuse of triptans. Comparative retention was
adjusted for covariates using Cox regression, and effectiveness using adjusted logistic regression to calculate odds rates
(ORs). To further account for differences in patient characteristics across drug types, we applied propensity score
weighting. Several sensitivity analyses were done to test the robustness of our estimates across migraine subgroups,
drug use indications, comorbidities and treatment patterns.

RESULTS:

The study population consisted of 104,072 patients, 81,890 female (78.69 %), mean age 44.60 (SD=15.61). Compared
to beta blockers, botulinum toxin A (HR=0.43, 95 % Cl 0.42-0.44) and CGRP- antibodies (HR=0.63, 95 % Cl 0.59-0.66)
were the least likely to be discontinued, while clonidine (HR=2.95, 95 % Cl 2.88-3.02) and topiramate (HR=1.34, 95 % Cl
1.31-1.37) were the most likely to be discontinued. Patients on simvastatin, CGRP antibodies, and amitriptyline were
more likely to achieve a clinically significant reduction in triptan use during the first 90 days of treatment, with
propensity score-adjusted ORs of 1.28 (95 % Cl 1.19-1.38), 1.23 (95 % CI1 0.79-1.90), and 1.13 (95 % CI 1.08-1.17),
respectively. Sensitivity analyses did not change estimates much.

CONCLUSION

Overall, the results showed favorable response of CGRP antibodies, amitriptyline, and simvastatin over beta blockers,
while topiramate and clonidine were associated with poorer outcome
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ANODYNE study II: Long-term efficacy and safety of Greater Occipital Nerve Block
(GONB) of Methyl-prednisolone and Lignocaine for Episodic Cluster Headache:
Results from a 1 year open-label treatment phase of a randomized clinical trial

Sanjay_Rao Kordcal, Debashish Chowdhury, Rahul Nagane, Ashish Duggal, Headache Group
G B Pant Institute of Post Graduate Medical Education and Research (GIPMER), Delhi, India

Abstract

Background: The long-term efficacy and safety of GONB for the preventive treatment of episodic cluster headaches (ECH)
remains unknown.

Objectives: To study the long-term efficacy and safety of GONB in patients of ECH following a double-blind treatment
phase (DBTP).

Methods: We conducted a randomized, double-blind, placebo-controlled, parallel-group trial that included ECH patients
diagnosed by ICHD-3 criteria, aged 18-65, with 1 or more attacks per 24 h for 7 days before randomization. DBTP lasted
for 4 weeks, following which a long-term open label study was undertaken for 52 weeks. ECH patients were either not on
any preventive medications or on stable doses for at least 3 months Concurrent oral preventive drugs were allowed or
escalated after Week 1 during the DBTP in patients with persistent attacks. In the open-label treatment phase (OLTP),
patients who continued to have attacks and opted out of the study and those who continued to have attacks at the end
of Week 4 were offered GONB with 2mI methylprednisolone (80mg) and 2ml of 2% lignocaine. The efficacy and safety of
the 2nd GONB during the OLTP were assessed at Week 8 and 12. Oral, intramuscular, or intravenous steroids were not
allowed during OLTP. Remission was defined as attack-free state at the time of last evaluation. The patients were then
followed up to 52 weeks (physically or telephonically) and recurrence of cluster period (CP) and its treatment was
recorded. Descriptive summaries were provided. Data were reported as observed, without imputation for missing data.
The trial was registered with the Clinical Trials Registry of India (CTRI/2021/21/038397).

Results:

During the DBTP, out of 20 patients who received the active GONB, one patient exited the study the day after
randomization and was lost to follow-up as he shifted to another city. Of the remaining 19 patients, 3 patients opted out
of the study. Among the 20 patients who received placebo, 2 patients opted out of the study. Thus, of 34 patients who
completed the DBTP, 5 patients from the placebo group and none from the active group required a repeat GONB (27.8%
vs. 0%; p=0.022). There was a significant difference in the time to remission between the active and the placebo groups
(9.0£2.6 days vs. 16.2+7.7 days; p=0.002) following the 2nd GONB. The distribution and the outcome of ECH patients
during the OLTP is shown in Table 1. 80% of patients in the active group achieved complete remission at Week 12
following a single GONB. Out of nine patients who entered the OLTP, seven (77.7%) achieved a complete remission at
Week 8 and all (100%) at Week 12.

Mean long-term follow-up duration was 39.4 + 12 weeks (median 43 weeks). Out of the 39 patients, thirty-two (82.1%)
and twelve patients (30.8%) completed the 26-week and 52-week follow-up respectively. Seven patients (three from the
active group and four from the placebo group) had fresh attacks of ECH. These new CPs occurred at a median of 46
weeks from the time of randomization (range: 30-51 weeks). All seven patients were treated with a 3rd GONB
comprising 2ml methylprednisolone (80mg) and 2ml of 2% lignocaine. Six of these seven patients became attack free
(median time to remission: 7 days) till the last evaluation. Repeat GONBs were well tolerated. and no new adverse effects
were found.

Conclusion: A single GONB within 1 week of the start of CP along with oral preventives provided attack free state in 80%
of patients with ECH for 12 weeks. In non-responders to the first GONB, a second block provided an attack free state for
a median period of 46 weeks. The results of this study thus show that GONB is an effective and well tolerated treatment
option for patients with ECH.

Table 1: Distribution of and outcome of ECH patients during open-label treatment phase (OLTP)

Active Group Placebo Group
Open Label Treatment (n=20) (n=20)
Phase

Eﬁ%%d Completed DBTP Exited DBTP  Completed DBTP
Number of patients 4 16 2 18

Number of patients who
received open-label 3 0 1 5
GONB



Day of entry into OLTP |10, 14, |- 8 28
since randomization 25

Day of OLTP when

complete remission was 8, 7, | 15 12,9, 28, 10,
achieved since 2nd 12 23
active GONB
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ANODYNE study: A Randomized Double-blind Placebo-controlled Trial of Greater
Occipital Nerve Block (GONB) of Methyl-prednisolone and Lignocaine versus Placebo
as a Transitional Preventive Treatment for Episodic Cluster Headache

Debashish Chowdhury, Sanjay_Rao Kordcal, Rahul Nagane, Ashish Duggal
G B Pant Institute of Post graduate Medical education and Research, New Delhi, Delhi, India

Abstract

Background: There is poor evidence of greater occipital nerve blocks (GONB) for the preventive treatment of cluster
headaches. (1)

Objectives: To study the efficacy and tolerability of GONB injections as a transitional preventive treatment for episodic
cluster headaches (ECH).

Methods: This randomized, double-blind, placebo-controlled, parallel-group trial included ECH patients diagnosed by
ICHD-3 criteria, aged 18-65, with 1 or more attacks per 24 h for 7 days before randomization (baseline). The patients
needed to have a previous history of at least 1 prior cluster period (CP) and the current CP for no more than 2 weeks. At
the time of randomization, ECH patients were either not on any preventive medications or on stable doses for at least 3
months.

ECH patients were randomized to receive active GONB [2m| methylprednisolone (80mg) and 2ml lignocaine (2%)] and
placebo [(4 ml saline injections)]. Before giving GONB, lignocaine jelly was applied topically to mask the effect of
numbness following the GONB. Patients with persistent attacks at the end of Week 1 had the option of preventive add-
ons or escalation of existing doses. Acute treatment options like oxygen and triptans were allowed. The primary efficacy
endpoint was the mean change in weekly attack frequency from baseline to Week 4. The key secondary endpoints were
the mean change in weekly attack frequency from baseline to Weeks 1, 2, and 3 and the proportion of patients
achieving complete remission (disappearance of attacks) from day 4 to Weeks 1, 2, 3, and 4.

Efficacy analyses were performed in a modified intention-to-treat population that included all patients who received at
least 1 injection of GONB and had a follow-up for 1 week following GONB. A least-square-mean change from baseline was
calculated using a linear mixed-effects model for repeated measures that included participants as a random effect and
weekly baseline values (1-week pre-randomization) as covariates. The model included fixed categorical effects of the
treatment group, sex (male vs. female), use of preventive medication during DBTP (yes vs. no), and week and week-by-
treatment group interaction without any imputation for missing data. The proportion of patients achieving complete
remission was compared by a Cochran Mantel-Haenszel test. A gatekeeping strategy maintained the overall type | error
rate at a two-sided alpha level 0.05 for the primary and key secondary endpoints. Based on the estimates provided by a
previous study (2) and keeping an alpha value of 5% with 80% power and a 10% attrition rate, the sample size was
estimated to be 20 patients in each group. The trial was registered with the Clinical Trials Registry of India
(CTRI/2021/21/038397).

Results: Forty ECH patients were randomized. Thirty-nine patients (19 in the active group & 20 in the placebo group)
were available for efficacy analysis. The change in weekly attack frequency from baseline to Week 4 was -11.1 (95% Cl:
-8.5 to -4.4) for the active group compared to -7.7 (95% Cl: -11.8 to -9.8) for placebo [mean difference -3.4 (95% Cl: -5.2
to-1.7, p<0.001)]. The mean difference between the two groups in weekly attack frequency from baseline to Weeks 1,
2, and 3 were -3.4 (95% Cl: -5.2 to -1.7; p<0.001), -5.1 (95% Cl: -6.8 to -3.3; p<0.001), and -4.1 (95% Cl: -5.9 to -2.3;
p<0.001) respectively. Ten patients (52.6%) from the active group achieved complete remission in Week 1 compared to
4 (20%) in the placebo group (OR=4.4, 95% Cl=1.1 - 18.4, p=0.039). Fourteen patients in the active group (73.7%)
achieved complete remission in Week 2 compared to 6 (30%) in the placebo group (OR=6.5, 95% Cl=1.6-26.5,
p=0.009). No significant differences were found in Weeks 3 and 4. GONB was well tolerated in both groups. At least 1
treatment-emergent adverse effect (TEAE) was complained equally by the patients in each group (18 each). TEAEs were,
however, mild and transient. No serious adverse events were reported.

Conclusion: This study found that GONB injection with methylprednisolone and lignocaine, compared to a placebo,
significantly reduced the weekly attack frequency from baseline to Week 1 through Week 4 in ECH patients. At Weeks 1

and 2, a significantly higher proportion of patients receiving active GONB achieved complete remission than those
receiving placebo.

References
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The independent and comorbid effects of headache disorders and depression on
leisure-time physical activity levels. A cross-sectional analysis in the ELSA-Brasil
cohort
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Abstract

Background: Headache disorders and depression are often comorbid and are associated with low leisure-time physical
activity (LTPA) levels. However, their independent or cumulative effects on LTPA levels are unknown. Objective: To
estimate the independent and comorbid effects of migraine and tension-type headache (TTH) (probable or definite) and
depression on LTPA levels. Methods: In a cross-sectional analysis of the ELSA-Brasil cohort, linear regression models
estimated the independent and cumulative effects on LTPA levels. Models were adjusted for sociodemographic, lifestyle,
and clinical covariates. Results: Of 15,105 participants, 14,088 (54.4 % women) provided full data. The frequency of
each condition was TTH=39.6 % (5,573/14,088), Migraine=27.0 % (3,806/14,088), Depression=0.7 % (94/14,088),
Depression+TTH=1.1 % (148/14,088), and Depression+Migraine =2.5 % (356/14,088). There were independent effects
of depression (Coeff = -55.16, SE = 19.55, p < 0.001), migraine (Coeff = -24.73, SE = 4.55, p < 0.001), and TTH (Coeff
= -15.58, SE = 3.95, p < 0.001) in reducing LTPA levels, with Depresion+TTH (Coeff = -36.83, SE =15.73, p = 0.019)
and Depression+Migraine (Coeff = --51.08, SE = 10.73, p < 0.001) showing significant yet no further decreases
compared to Depression. The sensitivity analyses showed that this pattern remained when models included only definite
cases of migraine and TTH, while in the sample with headache disorders only, Depression+Migraine reduced LTPA levels
(Coeff = -29.90, SE = 10.12, p = 0.003) regardless of headache attack frequency. Conclusion: In this cohort, major
headache disorders and depression showed independent effects in reducing LTPA levels, with a “floor” effect of
depression, without cumulative effects for comorbid conditions in reducing LTPA levels. The effect of migraine was
independent of headache attack frequency. Treatment and behavioral strategies to enhance LTPA should target these
populations.
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FOOD TRIGGERS IN MEDICATION OVERUSE HEADACHE, MIGRAINE AND IRRITABLE
BOWEL DISEASE
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Abstract

Background/Aim: Migraine and irritable bowel disease are both common health problems that impair quality of life and
have similar comorbidities. Studies conducted in recent years have shown that migraine patients are more likely to have
irritable bowel disease symptoms and that there is a link between these two diseases. Moreover, it has been known for
many years that both diseases are triggered by foods. In this cross-sectional, observational and online survey study, we
aimed to investigate the presence of irritable bowel disease symptoms in migraine and medication overuse headache
(MOH) patients and the food triggers of migraine, MOH and irritable bowel disease.

Methods: 1118 participants that filled the online survey were included in the study. Age, gender, presence of chronic
disease, medications used, presence of headache, the clinical features of headache according to ICHD3 criteria, presence
of irritable bowel disease symptoms, consumption behavior of patients regarding 125 food/food additives and whether
or not these food/food additives trigger headache and/or abdominal pain were asked in the questionnaire. The
participants were diagnosed as migraine and medication overuse headache according to ICHD3 criteria.

Results: 88% of the participants had migraine and 32% of the participants had MOH. 63.9% of the MOH patients and
52% of migraine patients had irritable bowel disease whereas only 31.3% of the participants without headache had
irritable bowel disease. Specific food triggers for MOH patients were, banana, apple, cherry, apricot, watermelon, olive,
ice cream and yogurt. The common characteristics of food triggers such as banana, apple, cherry, apricot, watermelon
specific to MOH are that they are healthy fruits and frequently consumed in daily life. Another common feature of these
food triggers of MOH is that they are dopaminergic foods. Whereas migraine-specific food triggers were peanut butter,
chocolate, cacao, coffee cream, milk powder, fish, red wine, white wine, mayonnaise, deserts with syrup, gateau and
foods containing red food dye. Migraine specific triggers consisted of histaminergic foods and processed foods
containing food additives. Food trigger specific to irritable bowel disease was red grape which is also dopaminergic.
Tomato juice and spinach were common triggers of both MOH and irritable bowel disease. Cream cheese, custard, milk,
potato, onion, garlic, bulgur wheat, bagel, citrus fruits, cabbage, canned foods, soy sauce and beer were among the
shared triggers between migraine, MOH and irritable bowel disease.

Conclusion: This was the first study to investigate the frequency of irritable bowel disease symptoms and food triggers
among medication overuse headache patients. The frequency of irritable bowel disease symptoms was higher in MOH
patients compared to migraine patients. MOH specific triggers were mostly dopaminergic foods whereas migraine
specific food triggers were mostly histaminergic and processed foods. It is important to raise awareness about food
triggers in headache patients. Individuals with migraine and MOH must add diet diaries to their headache diaries.
Migraine, MOH and irritable bowel disease patients should be aware of their food triggers and the treatment plan of
these patients must include appropiate and personalized diets with the avoidance of those triggers.
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Abstract

Objective

Primary: to verify if gut microbiota in children with migraine shows differences in the profiling when compared with age-
matched controls.

Secondary: to verify if different migraine phenotype (aura or not aura; presence of nausea/vomiting during the attacks;
duration of disease and frequency of monthly days with headache) are associated with differences in the profiles of gut
microbiota.

Methods

Patients aged between 6 and 18 years were recruited by the headache center of bambino Gesu children hospital;
informed consent was obtained by each participant. Migraine diagnosis was made according the criteria of third version
of the international classification of headache disorders.

The gut microbiota profiling was obtained by the 16S rRNA region sequencing from faecal samples of migraine patients
(n = 98) and of healthy subjects (n = 100, HCs).

QIIME2 v2022.2 software was used to obtain Amplicon Sequence Variants (ASV) with 99% of identity and taxonomic
assignations by the sequence matching with Greengenes database (v13.8,
http://www.greengenes.secondgenome.com). Alpha and beta diversity analyses and multivariate (unsupervised Principal
Component Analysis [PCA] and the supervised Partial Least Square Discriminant Analysis [PLS-DA]) and univariate
(Linear Discriminant analysis [LDA] effect size [LEfSe]) tests were applied to compare the gut microbiota profiles between
migraine and HC groups by R v4.0.2.

Results

Alpha diversity, assessed by Shannon-Weiner and Simpson indexes, was not significantly different between patients with
migraine and HC (Mann-Whitney test, p-value > 0.05). However, the median of these two indices were higher in patients
respect to HC.

The analysis of B-diversity, which was performed by Bray-Curtis and Unweighted Unifrac algorithms, revealed a
dissimilarity statistically significant among two groups (PERMANOVA, p-value = 0.001), suggesting a different gut
microbiota profile of patients compared with HCs (Figure 1).

The PCA evidenced the presence of gut microbiota fingerprints specific of patients’ and HC (Figure 2A. Furthermore, the
PLS-DA model confirmed the two differential profiles for migraine and HC cohorts, each characterized by different
distribution of bacteria (Figure 2B). The low Root Mean Square Error value (RMSE = 0.347) and the high R2 (0.525) and
Area Under the Receiver Operating Characteristics (AUROC = 0.87) values suggested a high accuracy of the model to
predict the subject classification.

Finally, the LEfSe test confirmed the presence of features that characterize the gut microbiota composition of patients
affected by migraine (Figure 2C). By matching the results from these different statistical approaches, we assigned,
Bacteroides, Faecalibacterium, Butyricicoccuus, Lactobacillus and Enterobacteriaceae as biomarker of the patient’s
microbiota, while Bifidobacterium, Akkermansia, Collinsella, Eggerthella, Clostridium, Erysipelotrichaceae,
Mogibacteriaceae and Coriobacteriaceae to gut microbiota of HCs.

Conclusions. Our study shows that pediatric migraine patients have a very different GM composition compared to HCs.
These differences do not appear to be related to disease characteristics such as duration, presence of aura, or
neurovegetative or sensory symptoms. We are carrying out further analyses to determine whether these populations of
bacteria may be responsible for the production of pro-inflammatory substances.

Figure 1. Comparison of the faecal microbiota profiles among patients and CTRL. Beta diversity was performed by Bray-
Curtis algorithm and reported by principal coordinate analysis (PCoA) plots. PERMANOVA test were applied on B-diversity
distance matrices, resulting statistically significant (p-value = 0.001).

Figure 2. Gut microbiota compositional analysis at genus level of MIMIC and CTRL. Results are reported in figure:
unsupervised multivariate analysis (principal component analysis [PCA] plot) (A), supervised multivariate analysis plot
(partial least squares discriminant analysis [PLS-DA] loading variables plot (B). LDA plots of LEfSe univariate analysis (B).
Enriched bacterial taxa in MIMIC are represented by blue bars, and CTRL enriched bacterial taxa are represented by
orange bars.
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Abstract

Objectives: The pathophysiological mechanisms underlying episodic cluster headache (eCH), and shift between active
and remission phases, are elusive. We aimed to study the internodal and internetworks connectivity patterns of the
resting state networks in eCH patients, assessing brain connectivity by means of high-density EEG (HD-EEG).

Methods: We enrolled 24 patients with eCH and 19 healthy controls (HCs) (eCH: age: 41.4+13.7 years, 87% males; HCs:
age: 34.3+x12.1 years, 73.7% males; p=0.085 for age, and p=0.432 for sex). eCH patients reported a mean of 2.2+1.2
attacks per day, in 58.3% of them attacks occurred preferentially during night-time. The active phases recurred on
average every 16.3+13.5 months. Eight eCH patients were investigated only during an active phase (T0), 10 only
during a remission phase (T1) and 6 on both phases. The default mode network (DMN) areas of interest were the right
and left angular gyrus (RANG and LANG), the medial pre-frontal cortex (MPC) and the posterior cingulate cortex (PCC).

Results: In eCH patients, we found a lower internodal brain connectivity of the DMN at T1 (remission phase) when
compared to TO (active phase) between PCC and MPC (T0=0.078%+0.009 vs. T1=0.049+0.006, p=0.022) and between
PCC and RANG (T0=0.076 * 0.008 vs. T1=0.052+0.005, p=0.024). At T1, the DMN connectivity between PCC and MPC
areas was lower in eCH group when compared to HCs (CHe-T1=0.049+0.005 vs. HS=0.067=0.005, p=0.028).

Conclusion: eCH patients evaluated during a remission phase of disease showed lower brain connectivity within specific
areas of the DMN when compared with either eCH patients tested during an active phase and HCs. This finding may
represent a biological marker of disease, while the fluctuation in PCC connectivity may reflect pathophysiological
mechanisms involved in the shift from one phase of disease to the other.
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Abstract

Objective: Migraine is a type of primary headache, disabling millions worldwide. In one third of the patients transient,
fully reversible neurological impairments called migraine auras are experienced. Canonically, migraine auras are
speculated to arise as a result of an electrophysiological phenomenon called spreading depression (SD). So far, only
levcromakalim (LVC) was able to induce both aura and headache in migraineurs with aura, rest of the migraine-
provoking drugs, including nitroglycerine (NTG), were unable to induce aura. The objective of this work is to compare
LVC effects on acute pain-related behaviors and SD with the other established headache inducing agent, NTG.

Methods: Periorbital and hind paw mechanical thresholds were tested with von Frey filaments. Anxiety-like behaviors,
photophobia, and locomotion were evaluated with elevated plus maze (EPM), dark-light box (DLB) and open field arena
(OFA). Effects of LVC and NTG on SD were investigated in rats under urethane anesthesia with in vivo electrophysiology.

Results: LVC significantly decreased mechanical thresholds in a shorter time with respect to NTG. LVC- and NTG-injected
rats spent a shorter time in the open arms of EPM than the control group. LVC and NTG significantly reduced the time

spent in the bright compartment of DLB. LVC group, in contrast with NTG group, travelled a significantly shorter distance
in OFA. NTG administration reduced the SD threshold while LVC had no effect.

Conclusion: LVC reduced mechanical thresholds and induced pain-related behaviors within a shorter timeframe but
otherwise effects were similar to that of NTG, however, as opposed to NTG, LVC did not alter SD parameters.
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Abstract

Objective: This proof-of-concept trial of Lu AG09222 (HOPE) was designed to assess the efficacy, safety, and tolerability of
a single intravenous infusion of Lu AG09222 for migraine prevention in adults with migraine who had 2-4 unsuccessful
prior preventive treatments.

Methods: HOPE was an interventional, randomized, double-blind, parallel-group, placebo-controlled Phase 2 trial
(NCT05133323). Participants were 18-65 years of age, diagnosed with migraine (episodic or chronic), with documented
failure of 2-4 previous preventive migraine treatments. The trial consisted of a 4-week double-blind treatment period
and an 8-week double-blind follow-up period. Participants recruited from specialist settings in Europe and North America
were randomly allocated (2:1:2) to one of three treatment groups: Lu AG09222 high dose, Lu AG09222 low dose, or
placebo. The primary efficacy endpoint was the mean change from baseline in the number of monthly migraine days
(MMDs) over weeks 1-4 for the high dose of Lu AG09222.

Results: A total of 237 participants were randomized in this trial (Lu AG09222 high dose, 97; Lu AG09222 low dose, 46;
and placebo, 94). Participants were 87.8% female with a mean age of 42.5 and 16.7 MMDs at baseline. The change from
baseline over weeks 1-4 in mean MMDs was -6.2 (standard error [SE] 0.66) with Lu AG09222 high dose and -4.2 (SE
0.67) with placebo. This trial met the primary endpoint; the difference from placebo in mean change in MMDs from
baseline was significant with the Lu AG09222 high dose (-2.0 [90%Cl -3.5; -0.6]; one-sided p=0.01). LuAG09222 was
generally well tolerated.

Conclusions: This proof-of-concept trial demonstrated that Lu AG09222 can be a potential treatment for migraine
prevention. In this trial, Lu AG09222 was well tolerated.
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Abstract

Objective We compared neuroradiological findings in two couple of patients with the same structural abnormalities but
with different clinical pictures. Two patients presented a short-lasting unilateral neuralgiform headache attacks with
conjunctival injection (SUNCT) while the others were affected by trigeminal neuralgia (TN). Our aim was to identify any
difference in neuroradiological picture that could influence clinical presentation.

Methods The first couple presented a pontine lesion involving trigeminal root entry zone, due to multiple sclerosis. First
patient was a 68-years-old man who developed a SUNCT syndrome, characterized by shooting pain in the orbital region
associated with prominent ipsilateral autonomic symptoms. Attacks, that were both spontaneous and triggered by
tactile stimulation, disappeared after the introduction of lamotrigine. The second MS patient, with an indistinguishable
lesion at MRI, reported electric shock like triggered pain in the maxillary region, with occasional ipsilateral autonomic
symptoms, that responded to carbamazepine. In the second couple, brain magnetic resonance imaging (MRI) showed a
neurovascular contact in which the superior cerebellar artery dislocated the fifth nerve without clear signs of atrophy;
brainstem lesions were absent. Patients developed two different clinical pictures, consistent respectively with a SUNCT
syndrome and a trigeminal neuralgia.

Results Routine neuroradiological exams of our cases showed no apparent difference between SUNCT and TN patients.

Conclusion SUNCT and TN significantly overlap. Both conditions are characterized by similar pain pattern, typically very
short lasting and strictly unilateral. Presence of pain paroxysms triggered by innocuous stimuli is a hallmark of TN and it
is also reported in SUNCT; autonomic symptoms, characteristic of SUNCT, are commonly present in TN patients, mainly
when V1 territory is involved. These craniofacial syndromes may share a damage in the trigeminal primary afferents at
the root entry zone, justifying the strong similarities. On the contrary, slight clinical differences could be explained by
the additional role of hypothalamus in SUNCT.

Although SUNCT and TN are traditionally considered as different disorders, shared neuroradiological and clinical features
suggest a common pathophysiological mechanism. To better understand the real nature of this link, future advanced
neuroimaging studies are necessary.
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Patent foramen ovale may influence retinal nerve fiber layer thickness of migraine:
evaluation with ocular coherence tomograph
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Abstract

Objective: The thickness of retinal nerve fiber layer (RNFL) may change in migraine patients, but it is not clear whether
patent foramen ovale (PFO), which is highly associated with migraine, participates in the change process. This study
aims to investigate the RNFL thickness and macular superficial blood flow density of migraine patients with PFO.

Methods: Patients with migraine who were admitted to the Headache Clinic of the First Affiliated Hospital of Xi'an Jiaotong
University were included into this study. They were divided into a group with PFO and a group without PFO through
contrast-transthoracic echocardiography (cTTE). Then the RNFL thickness, macular superficial vascular density (VD) and
perfusion density (PD) were collected by optical coherence tomography (OCT).

Results: A total of 70 patients with migraine were included in this study. The RNFL temporal quadrant thickness and
central VD in the superficial macular vascular plexus in the group with PFO were significantly increased compared to the
group without PFO (p=0.046, 0.048). Except for the RNFL nasal quadrant thickness, the other quadrant thicknesses and
VD and PD in the superficial macular vascular plexus were higher in the group with PFO; Subgroup analysis showed that
in the temporal quadrant thickness of RNFL, the spontaneous shunt group showed a significant increase compared to
the induced shunt group and the non PFO group (p=0.009).

Conclusions: Temporal RNFL thickening and increased central VD of the superficial macular vascular plexus were more
pronounced in migraine patients with PFO and in migraine patients with spontaneous shunting PFO. It is suggested that
PFO may affect RNFL thickness through right-to-left shunting.
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Improvement of vasomotor symptoms in chronic migraine patients with
OnabotulinumtoxinA: a case report series.
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Abstract

Objectives: The objective of this case series was to assess the therapeutic effect of OnabotulinumtoxinA in female
patients with chronic migraine and concurrent vasomotor symptoms, specifically hot flashes. The goal was to contribute
to the understanding of the efficacy of OnabotulinumtoxinA in managing chronic migraine and vasomotor symptoms,
thus improving the quality of life for affected.

Method: This case report series was based on the analysis of medical records of 8 outpatients from a private Headache
Center in Sao Paulo, Brazil. All patients had chronic migraine and vasomotor symptoms, with 4 of them previously
treated with hormonal therapy for vasomotor symptoms and the remaining 4 having received no treatment. All the
patients received OnabotulinumtoxinA for chronic migraine prophylaxis and were asked about improvement in
vasomotor symptoms after this treatment.

Results: This case series examined the effects of OnabotulinumtoxinA on female patients with chronic migraine and
concurrent hot flash symptoms. Eight patients were included in the study and were assessed based on various factors
such as age, duration of chronic migraine, hormonal treatment history, OnabotulinumtoxinA cycle, and headache
frequency. Initially, all patients experienced daily headaches and hot flash symptoms. However, after receiving
OnabotulinumtoxinA treatment for chronic migraine, the hot flash symptoms either completely ceased or showed partial
improvement in all cases. The patients received multiple cycles of OnabotulinumtoxinA, and the frequency of headache
and migraine days per month varied among them, with some experiencing complete relief and others showing partial
improvement. Overall, this case series suggests that OnabotulinumtoxinA treatment for chronic migraine may have a
therapeutic benefit in managing both chronic migraine and associated vasomotor symptoms, specifically hot flashes,
although further research is needed to confirm these findings.

Table 1: Summary of patients analyzed in this case series.

Headache Migraine Hot Flash

Headache Migraine
Patient Age Days per Days per Hot Flash

Hormonal |OnabotulinumtoxinA
Days per Days per

Symptoms Treatment Cycle Symptoms

Month Month Month Month

1 56 0 30 Daily Vaginal gel |; 4 0 0
(estradiol)

2 58 18 12 Daily Vaginal gel |, 4 0 0
(estradiol)

3 50 0 30 Daily Tibolone |5 3 0 0

4 45 0 30 Daily Isoflavone 4 10 3 3

5 47 20 10 Daily None 4 6 0 0

6 51 0 30 Daily None 7 4 0 0

7 46 8 22 Daily None 8 7 0 0

8 44 9 21 Daily None 3 9 0 0

The results presented promising results for patients who suffer from chronic migraine and hot flashes.
OnabotulinumtoxinA was effective in reducing these vasomotor symptoms. It is also important to note that patients who
were receiving hormonal treatment with estrogens for hot flashes also showed improvement of this symptoms even after
the withdrawal of hormonal treatment, indicating that OnabotulinumtoxinA could be safe and effective alternatives for
treating hot flash symptoms in patients with chronic migraine.



The improvement in vasomotor symptoms observed in this case series may be due to the indirect effect of
OnabotulinumtoxinA on the sympathetic nervous system, which plays a role in both migraine and vasomotor
symptoms.

The hypothalamus indeed plays a crucial role in regulating various bodily functions, such as sleep, pain processing and
regulation, body temperature, and hormonal control. It is believed that the use of OnabotulinumtoxinA can help reduce
excessive activation of the hypothalamus, which results in a decrease in symptoms of chronic migraine.

In the case of hot flashes, which are characterized by a sudden sensation of intense heat, sweating, and flushing of the
face, abnormal activation of the hypothalamus is believed to be associated with the symptoms. Therefore, the
hypothesis is that treatment with OnabotulinumtoxinA, by reducing hypothalamic activation, may have helped control
hot flash symptoms as observed in patients.

Conclusion: This case series suggests that OnabotulinumtoxinA may be effective in patients with chronic migraine and
vasomotor symptoms. However, further studies are needed to confirm these findings and explore potential underlying
mechanisms. Identifying effective treatments for these conditions is important for improving the quality of life for
affected individuals and reducing the risk of associated complications.
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HIGHER NUMBERS OF VISUAL AURA SYMPTOMS ARE NOT ASSOCIATED WITH
MONTHLY MIGRAINE ATTACKS OR DURATION OF HEADACHE

Rody El Nawar, Michelle Miscala, Sawsan Alhashmi, Katarina Pasalic, Farrukh Hamid
Reem Hospital, Abu Dhabi, UAE

Abstract

OBJECTIVE:

Reversible visual symptoms are one of the most commonly reported aura in migraine patients. Literature shows visual
auras subdivided into elementary visual symptoms (EVS) such as scotomas, flashes, and zigzag lines [1,2]. The aim of
this retrospective study is to analyze the correlation between 3 variables: the number of EVS, monthly attack migraine,
and the duration of the headache phase.

METHODS:

From 222 migrainous patients, we included 52 who met the diagnostic criteria for migraine with visual aura evaluated
within 4 months. We collected demographic data for each patient including age, sex, comorbidities, family history of
migraine, type of aura, number of EVS, monthly attack of migraine (MAM), duration of the headache phase, previous
medications, etc. We measured the linear correlation and the covariance between each of the 2 variables, among the
ones noted above.

RESULTS:

A total of 52 consecutive outpatients, diagnosed with visual aura migraine, (average age 39 years, 19% male and 81%
female) were enrolled in our retrospective study. The number of EVS was counted in each patient. Foggy/blurry vision
was the most common visual aura reported by our patients (65%), followed by flashes of bright lights (34%) and tunnel
vision (32%). The majority of the patients described one type of EVS (38.46%), 2 classes (28.85%), and 3 types
(21.15%). There was a negative correlation and covariance between the MAM and the number of EVS experienced by the
patient (r=-0.157, cov= -1.962) and the duration of the headache phase and the number of EVS (r=-0.329, cov=
-4.837).

CONCLUSION:

Our data suggests that the number of monthly days of migraine and the duration of the headache phase is not related
to the number of EVS experienced in the patients, studied. Further studies are required to prove this negative
correlation and covariance between the 3 factors.
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Abstract

Background Space headache is an important health issue associated with future human spaceflight, but no studies
have examined changes in brain microstructure and function in space headache. The most likely hypothesis for the
cause of space headache is that the loss of hydrostatic pressure in microgravity causes a shift of body fluid toward the
head and changes the intracranial environment. A well-established method to reproduce this phenomenon on earth is
the head-down-tilted bed rest (HDBR), in which the head is lowered 6-10° from the horizontal position in the supine
position. In recent studies of headache pathophysiology, magnetic resonance imaging (MRI) diffusion tensor imaging
(DTI), and resting-state functional imaging (rsfMRI) can be used to noninvasively assess dynamic changes in brain
microstructure and brain function in real-time. In this study, we used DTl and rsfMRI to analyze changes in brain
microstructure and brain function during HDBR-induced headaches.

Subjects Twenty-eight healthy adults (11 males, 17 females, mean age 47.7+11.7 years) without chronic headache or
intracranial disease.

Methods DTl and rsfMRI were performed in the horizontal supine position and HDBR, and headache symptoms and
intensity were evaluated. DTl is a method to analyze the amount and direction of water molecule diffusion by applying a
6-directional gradient magnetic field. Fractional anisotropy (FA), Axial Diffusivity (AD), Radial Diffusivity (RD), and Mean
Diffusivity (MD) were calculated and compared in the headache and non-headache groups. RsfMRI is an imaging method
that captures changes in the amount of oxidized hemoglobin with increased brain activity as changes in signal intensity.
30 regions of interest were analyzed for Functional Connectivity (FC), and correlation analysis between FC and headache
intensity was performed.

Results Headache occurred in 21 of 28 subjects. DTl analysis showed that AD, RD, and MD significantly increased after
HDBR, rsfMRI analysis showed that FC significantly decreased after HDBR. FC was significantly higher in the headache
group before HDBR between the right inferior frontal gyrus and left cerebellum, and after HDBR between the brainstem
and left inferior frontal gyrus, left hypothalamus and left cerebellum. Correlation analysis showed a positive correlation
between FC related to the hypothalamus and headache intensity before HDBR, and a negative correlation between FC
related to the thalamus and cerebellum and headache intensity after HDBR.

Conclusion We reproduced the pathophysiology of space headache using HDBR and revealed brain microstructure and
functional brain changes using DTl and fMRI. These results may serve as biomarkers for the prediction of space
headache onset, diagnosis, and treatment, and will contribute to human space exploration.
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Differences in neuropathology between mouse model of episodic and chronic
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Abstract

Background:

Several animal models of migraine have been described, some of which have been valuable in the development of new
therapeutic targets. While the pathophysiology of chronic migraine (CM) transformed from episodic migraine (EM) is not
fully understood, it is still useful to make a clear distinction between these two conditions. Consequently, we developed a
mouse model to simulate EM and CM-associated pain and examined the variations in neuropathology between the two
models.

Methods:

To create the EM and CM mouse models, we employed nitroglycerin (NTG), a known trigger for human migraines. We
administered a single intraperitoneal injection of 10 mg/kg NTG to induce the EM model and repeated the injections
every other day for a total of five times over nine days to establish the CM model. Mechanical hypersensitivity was
evaluated using the von Frey filament test in each migraine model. Subsequently, we performed immunofluorescence
co-staining with c-Fos and NeuN antibodies to compare neuronal activation. Additionally, we examined the relationship
between EM and CM and the number and activity of microglia using the Ibal marker.

Results:

We observed no significant differences in mechanical threshold in the hindpaw between the NTG-injected EM and CM
models. However, there were distinct neuropathological differences in the anterior cingulate cortex (ACC) and spinal
trigeminal nucleus caudalis (Sp5C) regions of the brain tissue in the EM and CM models. In the ACC region, the
expression of c-Fos and NeuN remained unchanged in the EM model but significantly increased in the CM model
(p<0.01). Conversely, in the Sp5C region, the EM model exhibited significantly increased expression of c-Fos and NeuN
compared to the CM model of NTG-injected mice (p<0.01). Furthermore, the expression of Ibal in the Sp5C region
significantly increased in the EM model, whereas in the ACC region, it increased in the CM model (p<0.01).

Conclusions:

These results demonstrate neuropathological changes in neurons and microglia in the Sp5C and ACC regions between
the EM and CM models of NTG-injected mice. These changes may play a role in the pathogenesis of the transformation
from EM to CM.
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Abstract

Background & Objectives:

Dietary triggers are commonly associated with migraines, and there is limited evidence suggesting that dietary
interventions could be a promising approach for migraine treatment. However, the relationship between migraine and
nutrition remains poorly understood. Our aim was to investigate the association between nutritional status and
migraine.

Methods:

We collected clinical data from the SMART Clinical Data Warehouse over a 11-years. We assessed the nutritional status of
patients using the Controlled Nutrition Status (CONUT) score and Prognostic Nutrition Index (PNI). A total of 20,714
patients with migraine and 333,610 control subjects were identified.

Results:

The final analysis included 6,603 patients with migraine and 90,509 non-headache controls. Compared to individuals
with normal nutritional status, those with mild, moderate, and severe malnutrition showed a significantly higher risk of
migraine according to the CONUT score (adjusted odds ratio [aOR]: 1.72, 95% confidence interval [CI]: 1.63-1.82, P <
0.001; aOR: 4.80, 95% Cl: 3.85-5.99, P < 0.001; aOR: 3.92, 95% Cl: 3.14-4.89, P < 0.001). After adjusting for
confounding variables, we observed that moderate (PNl 35-38) or severe malnutrition (PNl < 35) were associated with a
higher prevalence of migraine (aOR: 4.80, 95% Cl: 3.85-5.99, P < 0.001; aOR: 3.92, 95% Cl: 3.14-4.90, P < 0.001)
compared to normal nutritional status.

Conclusion:

This study demonstrates an association between the CONUT and PNI scores and the risk of migraine, suggesting their
potential utility as predictors of migraine risk. Furthermore, these results highlight the potential of nutrition-based
strategies for the treatment of migraines.
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Abstract

Objectives

Migraine headaches are a common ailment in Italy with a prevalence of 13%. Triptans are an important line of treatment
for the acute migraine attacks; however, limitations related to their mechanism of action on the cardiovascular system
greatly reduce the pool of patients that can safely utilize this medication. We wish to describe the migraine sufferers in
an ltalian retrospective cross-sectional database including self-reported migraine status and health risk factors. We aim
to assess their metabolic and cardiovascular risk factors, as to determine the rate of contraindication to triptan
treatment.

Methods

We descriptively analyzed a sample of the 2020 EU National Health and Wellness Survey (NHWS, Cerner Enviza)l, a
European population survey with self-reported disease and health metrics. We focused on the Italian subset of the
population, and labelled migraine sufferers only when a self-reported physician diagnosis was present. We defined three
groups: 1) metabolic syndrome (respondents reporting type-2 diabetes or obesity - BMI =30), 2) cardiovascular (CV) risk
factors, with =2 risk factors deemed “high-risk” (respondents reporting atherosclerosis, hypertension,
hypercholesterolemia or actively smoking), and 3) absolute triptan contraindication as indicated by the Italian drug label
(respondents reporting arrythmias, congestive heart failure, myocardial infarction (Ml), left ventricular hypertrophy (LVH),
transient ischemia attack (TIAs), peripheral vascular disease (PVD), stroke and unstable angina/chest pains). There was
overlap in the three subgroups (i.e., respondents could be counted in all three instances).

Results

Within the survey respondents in Italy (10’026 total) the prevalence of diagnosed migraine sufferers was 12.8% (1'287
respondents). Of these respondents with migraine headaches, 66.4% had metabolic syndrome and/or CV risk factors
and 27.2% could be considered as having a high CV risk. Furthermore, 19.6% had an absolute contraindication to
triptans use, and 71.5% had a contraindication, CV risk factor or metabolic syndrome. The most frequent CV risk factors
were currently smoking (39.4%), hypercholesterolemia (30.6%) and hypertension (19.4%). Type-2 diabetes and obesity
were reported in 4.7% and 9.9% of migraine respondents, respectively. The most reported absolute triptan
contraindications were arrhythmias (12.9%), TIAs (2.4%) and Mls (2.1%). Compared to the Italian non-migraine sufferers,
respondents suffering with migraine headaches had significantly higher frequencies of arrhythmias, TIAs, PVD and
unstable angina/chest pains. In terms of cardiometabolic risks, the migraine sufferers also reported significantly higher
frequencies of hypercholesterolemia and current smoking status and lower frequency of obesity.

Conclusions

The cardiometabolic risk factors and triptans treatment contraindications are not equally distributed among the Italian
migraine and non-migraine sufferers, the former generally reporting higher instances of contraindication and risk factors.
Depending on the range or risk that can be accepted for triptan utilization, as many as 28.5% of migraine sufferers in
Italy could be ineligible for this treatment. Even with absolute triptan contraindication definition, we found almost 20% of

the population as not being able to receive triptan treatment. This highlights a need for alternative treatments,
particularly in patients with cardiometabolic risk factors.

lcerner Envisia. 2023. National health and wellness survey [Online]. New York. Available from:
https://www.cernerenviza.com/real-world-data/national-health-and-wellness-survey-nhws [Accessed 06 June 2023].
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Altered molecular-enriched connectivity in migraine: Evidence for noradrenergic
dysfunction
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Abstract

Objectives: Migraine is a symptomatically heterogenous complex brain disorder. There is preclinical evidence for
monoaminergic and peptidergic dysfunction, and suggestions of changes on human functional neuroimaging in brain
areas involving such pathways, like dorsolateral pons, hypothalamus and basal ganglia. Spectroscopy has provided
some insights about brain neurochemistry in migraine, but specific brain circuitry changes within different
neurotransmitter networks have not been further explored. As well as dopamine, serotonin and noradrenaline,
glutaminergic, GABA-ergic, opioid and cannabinoid systems may also be involved and could be exploited with novel
therapeutics.

We aimed to use receptor target maps with resting state functional MRI data to identify which neurotransmitters may be
modulating brain circuitry alterations in migraine with and without aura, and to compare these to healthy controls.

Methods: We used Receptor-Enriched Analysis of Functional Connectivity by Targets (REACT) to estimate and compare
the molecular-enriched functional networks of healthy controls (HCs, n=21) and patients with migraine (n=25), both
with (MwA n=15) and without aura (MwoA, n=10). For REACT, we employed receptor density templates of the
transporters of dopamine (DAT), noradrenaline (NAT) and serotonin (SERT), as well as the GABA-A, mGIlu5, NMDA and
CB1 receptors, and estimated the subject-specific voxel-wise functional connectivity (FC) maps related to these
molecular systems in a mixed model analysis. We also ran a supplementary analysis focused on serotonin, exploring FC
related to SERT, 5-HT1B and 5-HT2A. For each system, we ran voxel wise independent samples t-tests (HC vs migraine
and MwA vs MwoA), including framewise displacement as a covariate of no interest.

Results: The results revealed significant differences in the NAT-, SERT- (specifically 5HT2A) and NMDA-enriched functional
networks between the migraine group and HC. Only the NAT-enriched network survived statistical significance following
multiple comparison correction (P=0.0008). In the NAT-enriched network, we found increased functional connectivity in
migraine compared HCs in a cluster including the right-sided frontal pole, middle and inferior frontal gyri and the
precentral gyrus. The analyses of the MwA and MwoA subgroups showed significant decreases in the mGlu5, CB1 and
5HT2A functional networks in MwA, which did not withstand statistical significance following multiple comparison
correction.

Conclusions: Our results show that noradrenaline is involved in brain connectivity alterations in areas of the prefrontal
cortex in migraine. This provides a feasible neural substrate for symptoms of migraine including cognitive change and
emotional behaviour. Further studies of this type with larger sample sizes are warranted.
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Abstract

Objective

The rhythmicity of migraine attacks has been suggested to have a chronobiological basis (1). Limitations of previous
studies have been retrospective reporting and small to modest size data sets. Patterns of attack onset have implications
for understanding the influence of circadian biology and on clinical advice for management of migraine. Our objective
was to estimate the distribution of migraine attacks throughout the day using a patient-reported big data approach.

Methods

Data (attacks = 1,847,456) from users (n = 153,802) of a migraine diary app (MigraineBuddy®) from one time zone
(Eastern Seaboard) of the United States, determined by geolocation, which was degraded for this analysis, and who had
consented for their entries to be used for research, were collated anonymously. Migraine diagnosis was self-reported, and
verified with provision of canonical features of a migraine attack that users record. Users on a preventive treatment were
excluded (2). Users reported onset of headache pain for their attack, which was time and date stamped. The periodicity
of the data was assessed using Fourier analysis with two harmonics of the time of onset (x) collapsed to the nearest hour
of 24: g(x) = a0 + al*cos(x*w) + bl*sin(x*w) + a2*cos(2*x*w) + b2*sin(2*x*w); a0, constant term; al, a2, bl, b2,
coefficients; w, angular frequency, where frequency is 2*m/w (Matlab 2023A, Mathworks). The distribution of time of
attack was modelled using circular statistics, and tested for uniformity with a Rayleigh test evaluated at P < 0.05
(Matlab Circular Statistics Toolbox and R 4.2.2, Circular package).

Results
The users were predominantly female (60.8%), with 30.4% unknown, and aged 41+13 (mean*=SD) years.

For the Fourier model,

a0 = 7.83e+04 (7.171e+04, 8.489e+04); al = -3.998e+04 (-4.595e+04, -3.402e+04)
bl = 6961 (-5430, 1.935e+04); a2 = -1.244e+04 (-2.069e+04, -4195);
b2 = -1.313e+04 (-2.284e+04, -3416); w = 0.2692 (0.2405, 0.298)

The cycling frequency of attacks was 23:20 hours:minutes (21:51, 26:08, 95% confidence interval). The distribution of
attacks was non-uniform (P < 0.0001). Attacks tended to occur between 06:00 and 10:00 with a median time of 11:00.

Conclusions

Migraine attacks have a cycling behaviour over the day with a predilection for attacks in the morning. Understanding the
influence of the cycling neurobiology of migraine has implications for its pathophysiology and for clinical practice offering
a potential pathway to individualized treatment using machine learning approaches.

1. Poulsen AH, Younis S, Thuraiaiyah ], Ashina M. The chronobiology of migraine: a systematic review. ] Headache
Pain. 2021;22(1):76.

2. Ailani J, Burch RC, Robbins MS, Board of Directors of the American Headache Society. The American Headache
Society Consensus Statement: Update on integrating new migraine treatments into clinical practice. Headache.
2021;61:1021-39.

Abstract topic
1 Big data
Disclosure of Interest

PJG reports, over the last 36 months, a grant from Celgene, and personal fees from Aeon Biopharma, Allergan/Abbvie,
Amgen, CoolTech LLC, Dr Reddys, Eli-Lilly and Company, Epalex, GlaxoSmithKline, Lundbeck, Novartis, Praxis, Sanofi,
Satsuma, Shiratronics, Teva Pharmaceuticals and Tremeau, and personal fees for advice through Gerson Lehrman Group,
Guidepoint, SAl Med Partners, Vector Metric, and fees for educational materials from CME Outfitters, and publishing
royalties or fees from Massachusetts Medical Society, Oxford University Press, UptoDate and Wolters Kluwer, and for



medicolegal advice in headache, and a patent magnetic stimulation for headache (No. WO2016090333 Al) assigned to
eNeura without fee. IK and FC are employees of Healint, Inc.



IHC23-LBAPO-012

Decision-making changes in chronic migraine patients with medication overuse
examined with the lowa gambling task
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Abstract

Background: The changes in medication overuse headache (MOH) have been a subject of debate. Orbitofrontal cortex
(OFC) dysfunction has been reported in patients with chronic migraine and medication overuse headache, and several
studies have explored the associations between OFC dysfunction and substance abuse.

Objective: To investigate changes in decision-making among MOH patients in China.

Methods: This cross-sectional study recruited 30 patients with chronic migraine (CM) and MOH, 29 patients with CM
without MOH, 62 patients with episodic migraine (EM), and 60 healthy controls (HC) at the headache center of the
Chinese PLA General Hospital from March 2022 to February 2023. The data collected included demographic information,
headache characteristics, Generalized Anxiety Disorder-7 (GAD-7) scores, Patient Health Questionnaire-9 (PHQ-9) scores,
Pittsburgh Sleep Quality Index (PSQI) scores, and Severity of Dependence Scale (SDS) scores. The lowa Gambling Task
(IGT) was used to conduct a neuropsychological assessment of changes in decision-making.

Results: The net scores of the lowa Gambling Task (IGT) showed significant differences among the three groups
(2.24+12.68 vs 11.52+14.22 vs 14.90+11.19, p[]0.001). Post hoc analysis revealed that the CM group exhibited poorer
performance than the EM group and the HC group, while there was no significant difference between the EM group and
the HC group. We also compared the net IGT scores between CM patients with and without MOH. We found that CM
patients with MOH had negative net scores (-1.87+£12.84), while CM patients without MOH had positive net scores
(6.48+11.20), and these differences were significant (-1.87+12.84 vs 6.48+11.20, p=0.01). We observed significant
correlations between net IGT scores and clinical variables, including mean monthly migraine days (r=-0.27, p=0.003),
frequency of acute medication use (r=-0.21, p=0.024), GAD-7 scores (r=-0.19, p=0.012), PHQ-9 scores (r=-0.16,
p=0.035), and SDS scores (r=-0.26, p=0.050).

Conclusion: The present findings suggested that MOH patients exhibited decision-making dysfunction, and we found a
significant correlation between changes in decision-making and mean monthly migraine days, frequency of acute
medication use, severity of dependence on acute medication, GAD-7 scores.

Table 1. Demographics, headache, and neuropsychological characteristics of chronic migraine patients with and without
medication overuse headache.

CM+MOH CM-MOH
Variables p-value
(n=30) (n=29)
Age (years), mean = SD 43.53+6.88 42.28+14.4 0.669
Sex, n, (%) 0.771
Man 8[26.700 7024.10
Woman 220073.30 22075.90
Education level, n (%) 0.825
=<9 years 12040.00 11037.90
9-12 years 8026.70] 7024.200
J1l2years 10033.30 11037.90
Duration of primary
headache(years), mean 15.60%+9.20 11.40%7.66 0.062

+ SD



Headache frequency, 25020-30( 15015-200 [Jo.001
median (quartile)

Headache intensity

(NRS), 806.5-80 606-70 0.001

median (quartile)

Frequency of acute

Egggj/isc/?ntic?r?t#)s,emedian 25[015-30[] 503-700 [0.001
(quartile)

GAD-7, mean = SD 8.77+5.17 6.10+3.43  0.024

PHQ-9, mean = SD 7.77+4.27 7.28£2.91  0.637

PSQI, mean * SD 9.50+3.37 7.52+3.37  0.053

SDS, mean + SD 10.17+3.78 1.14£1.62  0.010

IGT, mean + SD 1.87+12.84  6.48+11.20  0.010

CM+MOH: chronic migraine with medication overuse headache; CM-MOH: chronic migraine without medication overuse
headache; NRS: numeric rating scale; GAD-7: Generalized Anxiety Disorder-7; PHQ-9: Patient Health Questionnaire-9;
PSQI: Pittsburgh sleep quality index; SDS: Severity of Dependence Scale; IGT: lowa Gambling Task.
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Spontaneous Intracranial Hypotension presenting as progressive gait impairment
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Abstract

Orthostatic headache is a hallmark symptom of spontaneous intracranial hypotension
(SIH). However, SIH can manifest without headache, which can lead to a significant
delay in treatment initiation. We hereby report a 70-year-old male with progressive gait
disturbance and superficial siderosis. MR myelography showed an extensive extradural
cerebrospinal fluid collection in the cervicothoracic spine. After a series of targeted
epidural blood patch, the patient’s symptoms significantly improved. SIH should be
considered as a potential cause of otherwise unexplained superficial siderosis to prompt

an early diagnosis and treatment.
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Comparison between Knowledge, Attitude, and Practice Assessment among Doctors
toward Migraine Patients: An Observational Study
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Abstract

Objective: This research aimed to assess the differences between knowledge, attitude, and practice among neurologists
and general practitioners in Indonesia toward migraine patients.

Methods: We conducted an observational study among doctors attending a national neurology symposium. To gather
data, we utilized a structured questionnaire consisting of nine items measuring knowledge, five items assessing
attitude, and five items evaluating practice in relation to migraine. The collected data on knowledge, attitude, and
practice were categorized into two groups: general practitioners (GPs) and neurologists. Analysis of the data was
performed using SPSS version 26.

Results: The study involved 318 subjects, with neurologists having an average age of 42 years and GPs having an
average age of 28 years. The majority of participants were women (65.4%). It was observed that neurologist significantly
had better knowledge and practice related to migraine compared to GPs (PR>1; p<0.05). Regardless, there was no
significant difference observed in knowledge, attitude, and practice regarding the use of headache diary (HD) for
migraine patients (p>0.05). A high percentage (77%) of subjects were familiar with HD, and all subjects agreed to use it
when managing and evaluating migraine patients. However, only 24.2% of the subjects have utilized a headache diary
in their daily practice. Both neurologists and GPs (94%) recognized the importance of administering abortive treatment
early after the onset of migraine symptoms. Neurologists showed a moderately stronger association between attitude
and practice (r=0.461; p<0.001) regarding the early use of abortive treatment for migraine symptoms compared to GPs
(r=0.184; p=0.022). Moreover, 85.5% of doctors claimed to understand the diagnostic criteria for migraine, according to
the International Headache Society (IHS). However, only 24.2% provided the correct answer regarding the diagnostic
criteria for common migraine. Similarly, 99.1% of doctors agreed to prescribe prophylaxis for indicated migraine
patients, yet only 12.9% demonstrated a better understanding of the indications for prophylaxis in migraine.

Conclusion: This study found that neurologists were more capable in knowledge and practice related to migraine
management compared to GPs. However, no significant difference was observed in knowledge, attitude, and practice
regarding the application of headache diary (HD) for migraine patients. Furthermore, the study revealed that more than
half of the GPs and neurologists had inadequate knowledge of migraine diagnosis and prophylaxis administration
indications. Additionally, there was a low rate of HD utilization in the daily practices of both GPs and neurologists.
Regular education focusing on migraine diagnosis, HD implementation, and therapy is essential to enhance knowledge
and awareness.

Keywords: migraine, knowledge, attitudes, practice, headache diary

Abbreviation: General Practitioner (GP), Headache Diary (HD), International Headache Society (IHS)
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Outcomes after Greater Occipital Nerve Block for Migraine Headaches at Palmerston
North Hospital, New Zealand: A Pilot Study
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Abstract

Objective:

The greater occipital nerve block (GONB) is a recognised adjuvant treatment for prevention of primary headache
disorders such as migraine and the trigeminal autonomic cephalagias. Palmerston North Hospital is a secondary centre
with a newly established headache clinic offering this procedure. Outcomes of this pilot study included overall efficacy,
side effects, and reduction in; severity, frequency, and number of severe headache days per month after GONB with
80mg methylprednisone and 2ml 2% lidocaine. The secondary aim was to establish which, if any, headache phenotypic
features could predict GONB response.

Methods:

A retrospective study was conducted of all patients with a diagnosis of migraine with or without aura who received a
GONB. Patients were identified from clinic letters between December 2020 and May 2023. Statistical analysis was carried
out using R Statistical Software (V2.18.1.1 R CoreTeam 2022). A p value of <0.05 was considered statistically significant
and Chi-squared test with Yates continuity correction was used.

Results:

A total of 78 patients were identified over the age of 16 with existing clinic follow-up post procedure, or with telephone
follow-up. Median follow-up was 14 months. Of the patient cohort, the mean age was 42.4 years, and the female to male
ratio was 60:16. 2 patients were male to female transitioned. Seven patients (9%) were of Maori descent. The median
number of headache days per month and severe headache days per month was 30, and 14 days respectively. The most
common associated symptoms were photosensitivity (88%) and nausea (79%). Forty-nine (63%) patients had
medication overuse.

Fifty-six (72%) patients found the GONB effective, with a reduction in severity more common than frequency reduction
(69% versus 47%). Rate of minor adverse events was 18% (n=14) which included pain or lump at site of injection, or
transient lightheadedness. 4 (5%) patients had worsening headache after the GONB. The median duration of relief post
GONB was 8 weeks (range 0-80 weeks).

Nausea as an associated headache symptom was found to significantly reduce GONB benefit duration (mean 26.4 weeks
versus 12.7 weeks, p=0.04). There was also a trend towards nausea and reduced overall GONB effectiveness (p=0.06).
Other associated symptoms including photosensitivity, vertigo, cranial allodynia and movement sensitivity did not
significantly affect outcome of a GONB (all p>0.26).

Conclusion:
GONB continues to be a useful intervention for chronic migraine headaches. 72% of our patients found overall relief after
GONB and reported few side effects. We identified nausea as an associated headache symptom negatively predicting

GONB efficacy. A larger study is required to further corroborate our findings and identify other associated symptoms that
predict efficacy.
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Abstract

Objective: Patients presenting with headache who seek medical attention in the emergency room often encounter a
hostile environment, experience extended waiting times for clinical care, and receive ineffective pain management.
Considering these challenges, we have developed a Headache Protocol (HP) to enhance patient care and streamline the
management of these patients. This study aims to evaluate adherence to the protocol and assess the impact of
implementing the HP on attention timings, utilization of neuroimaging, and treatment outcomes.

Methods: Consecutive adult patients with headache who received medical care in the emergency room of a tertiary
hospital between October 2022 and April 2023 were recruited. The HP involved providing patient care based on the
urgency of the situation and the necessity for prompt diagnosis in cases of suspected life-threatening secondary
headache disorders, as well as timely treatment for pain and associated symptoms in cases of suspected worsening of
primary headache disorder. Existing red flags were categorized based on their level of urgency, leading to the
development of three headache scales: HEAD1 (for emergent care), HEAD2 (for urgent care), and PEACE (for non-urgent
care but requiring assessment for secondary headaches). These scales were designed to help assess and prioritize
patients' conditions based on the severity of their symptoms and the presence of concerning signs, allowing for
appropriate and timely medical intervention. Data were prospectively collected using a variable record sheet. The
collected data included demographic information, time to diagnosis, utilization of neuroimaging, treatment
administered, and scores on three headache scales. Compliance with regards to time to diagnosis, neuroimaging
utilization, treatment, and scores on the three scales were analyzed.

Results: We included a total of 678 patients, of whom 66% were women, with a mean age 40.8 years. Data regarding
the HEAD1 scale were obtained for 591 out of 678 (87.2%), with a score of =2 observed in 36 out of 591 cases
(0.17%).In these patients, which indicated the need for emergent assessment and neuroimaging within 10 minutes, the
mean attention time (MAT) was 82.2 minutes (x61.04) and the mean neuroimaging time (MNT) was 213.6 minutes
(£58.7). Neuroimaging was performed in 19 out of 36 cases (52.78%), and pathological results found in 21% of these
cases. Among the remaining 555 patients, 382 out of 555 (68.82%) obtained a score of =2 on the HEAD?2 scale,
indicating the need for assessment and treatment within 30 minutes. The MAT was 77.82 minutes (£55.4) and the
treatment time (TMT) was 111.9 minutes (£50.7). PEACE data was obtained for 158 out of 555 (28.47%), and more
than one criterion was met in 103 out of 158 cases (65.19%), suggesting the need for neurocimaging. Neuroimaging was
performed in 42 out of 103 cases, with an MNT of 221.1 minutes if HEAD2=2 and 197 minutes if HEAD2< 2.

Conclusions: During the initial 6-month period of implementation, there was a low level of adherence to the HP, leading
to failure in meeting the established diagnostic and treatment objectives, despite efforts in clinical education. Enhancing
the clinical care provided to these patients is crucial to enable early identification of secondary headaches and reduce
the treatment duration for primary headaches.
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Response to erenumab and onabotulinumtoxinA: comparative analysis in two
cohorts of chronic migraine patients
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Abstract

Objective: To compare the response in terms of frequency reduction and change in patient-reported outcomes between
erenumab (ERE) and onabotulinumtoxinA (OnabotA) after 6 months of treatment.

Methods: This prospective study included two parallel cohorts of patients with chronic migraine who were treated with
ERE 140mg/month or OnabotA 195U/3 months. We included patients without other preventive treatments or psychiatric
or chronic pain comorbidity. Baseline data, including demographic information, headache frequency (headache-migraine
days per month - MHD, migraine days per month - MMD), impact scales (MIDAS, HIT-6, MSQ), and anxiety and
depression levels (BAI, BDI-Il) were collected at baseline and after 6 months of treatment. Baseline variables were
balanced between the two treatment groups. The difference in efficacy between two groups was assessed using the
ANOVA test for repeated measures and linear regression models in R.

Results: A total of 84 patients were included in the study (ERE=42, BTX=42) without significant differences in baseline
variables between the groups. The baseline headache frequency was 18 (13-21) MHD for the ERE and 17 (15-20) MHD
for OnabotA group. After 6 months of treatment, both groups showed a statistically significant reduction in headache
frequency (ERE: -7.6 MHD, -5.1 MMD, p<0.001; OnabotA: -4.93 MHD, -3.27 MMD, p<0.001). There were no statistically
significant differences in efficacy between the two treatment groups (p=0.042). Significant reductions in HIT-6 and MSQ
scores were observed in both groups (p<0.05). Patients treated with ERE also showed significant improvements in
MIDAS, BDI, and BAIl scores (p<0.05).

Conclusions: Erenumab and onabotulinumtoxinA are both effective preventive treatments for chronic migraine. However,
patients treated with Erenumab demonstrated a higher reduction in headache frequency and significant improvements
in disability, anxiety, and depression scales compared to those treated with OnabotulinumtoxinA.
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Double-blind, randomized, placebo-controlled study to evaluate erenumab-specific
central effects: an fMRI study
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Abstract

Background

Monoclonal antibodies targeting calcitonin gene-related peptide (CGRP) or its receptor have been suggested to modify
central processing of trigeminal nociception. However, it remains uncertain whether these effects are solely attributed to
the longitudinal data collection process or if they can be attributed to the administration of a prophylactic agent known
to be effective against migraine. This would mean that any changes are attributed to the overall improvement of
migraine but not specific medication effects.

Methods

In order to address this uncertainty, we conducted a double-blind, randomized, placebo-controlled functional magnetic
resonance imaging (fMRI) study with 40 participants diagnosed with migraine. We utilized an established trigeminal
nociceptive paradigm involving the use of gaseous ammonia, similar to previous studies. Additionally, we employed an
arterial spin labelling protocol to control for general medication induced blood flow changes. Participants were
randomized by an independent investigator to receive either verum (erenumab 70 mg monthly for 2 months) or placebo
(equivalent volume of saline solution). Baseline fMRI scans were conducted prior to the initiation of verum/placebo
administration, and subsequent scans were performed after 4 weeks, followed by a second administration. Participants
kept a headache diary throughout the study. Following previous studies using functional imaging, a clinical response was
defined as a =30% reduction in headache frequency at follow-up.

Details of this study have been preregistered in the open science framework, and the registration can be found at:
https://osf.io/4fdg9/

Results

Twenty-one participants were randomized to the verum and the other 19 participants to the placebo group. Medications
were well tolerated, none of the participants had to be excluded due to side effects. Analysis of the headache diaries
after 2 months showed that 11 participants (27.5%, n=40) experienced improvements in migraine activity,
characterized by a minimum of 30% reduction in monthly headache frequency compared to baseline. Among these
responders, seven were in the verum group (33.33% of the verum group) and four in the placebo group (21.05% of the
placebo group).

Regarding the imaging outcomes, our preliminary findings indicate that the initiation of erenumab administration
resulted in specific alterations in the ascending trigemino-nociceptive pathways, which were not observed in the placebo
group.

Conclusion
Our study provides further evidence that monoclonal antibodies targeting the calcitonin gene-related peptide pathway
modulates the central trigeminal pain processing. These changes were only seen in the erenumab verum group. It is

important to note that the response rates to erenumab 70mg were not as substantial as anticipated in 2019, when this
study was planned, resulting in a relatively small sample size for a subgroup analysis based on the responder status.
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Abstract

Objective

To assess the real-world medication usage and switch profile of Calcitonin Gene-Related Peptide Receptor (CGRP)
monoclonal antibody (mAb) and antagonist (gepant) medications at a tertiary headache center. Patients with refractory
migraine often undergo multiple unsuccessful medication treatments with limited improvement. To date, the efficacy of
CGRP mAb and gepant medications has been established in both episodic and chronic migraine patients. However, data
regarding these medications’ switch profiles and effects on patient headache burden remain limited and understudied.

Methods

This is a retrospective study conducted at Jefferson Headache Center (JHC), a tertiary headache facility. Electronic medical
record data from patients with a diagnosis of migraine seen by JHC providers for at least two visits from December 1,
2018 to March 25, 2023 was analyzed with respect to patient demographics, ambulatory encounter diagnoses,
medication orders, lab results, vital signs, patient problem lists, outcomes from patient surveys, inpatient admissions
and discharge information. The following study is IRB exempt.

Results

We identified a total of 7,997 patients with migraine seen with an average and median age of 48 years, 6029 (75%)
were female, 6,743 (84%) were white, and 658 (8%) were black. Of the total patients with migraine, 3,743 (46.8%) were
ever prescribed at least 1 CGRP mAb: galcanezumab (980, 26.2%), erenumab (662, 17.7%), and fremanezumab (560,
15.0%). Of the mAb switch combinations, those involving erenumab and galcanezumab were the most common (302,
8.1%), followed by galcanezumab and fremanezumab (275, 7.3%), then by erenumab and fremanezumab (252, 6.7%).
Of the total patients with migraine, 3,302 (41.3%) patients had been prescribed at least one gepant medication:
ubrogepant (1,123, 32.5%), rimegepant (1,073, 32.5%), and atogepant (66, 2.0%). Of the gepant switch profiles, the
preventive gepants atogepant and rimegepant had 54 patients (1.6%) on both medications, whereas the abortive
gepants rimegepant and ubrogepant had 850 patients (25.7%) prescribed both medications. Patient outcome surveys
revealed that the median headache days per month for patients in this study was 20 days, with a median intensity of 5
out of 10.

Conclusion
We describe the CGRP mAb and gepant medication usage and switch profiles at JHC. Many patients switched between

CGRP mAb medications and between gepant medications. Further investigation into the reason for the switch and its
effect on headache outcomes remains to be conducted.
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Abstract

Introduction and Objective: Ciliary Ganglioplegic Migraine is a clinical entity characterized by its ambiguity and variable
definitions, distinguished by anisocoria along with benign unilateral mydriasis, which is followed by a migrainous
headache on the same side. There is an ongoing debate about whether the postganglionic parasympathetic dysfunction
causing mydriasis is a consequence of the migraine or, conversely, is the trigger for the migraine attack. Here we report
a case of ciliary ganglioplegic migraine.

Case Report: Our patient, a 15-year-old adolescent, abruptly presented with blurred vision in her right eye and ocular
pain. A few minutes later, a headache with migrainous characteristics on the same side occurred, accompanied by
photophobia, nausea, and vomiting. Upon arriving at the emergency service, the patient showed normal vital signs,
mydriasis, and anisocoria of 6/3 in the right eye. Neuroimaging tests and laboratory analyses were normal. Treatment
with NSAIDs, flunarizine, and topiramate resulted in a quick improvement of the visual symptoms, although the
anisocoria persisted for several months.

Conclusions: The ciliary ganglioplegic migraine is a benign cause of unilateral mydriasis. The duration of mydriasis can
vary, ranging from hours accompanied by headache to several months. This condition responds well to cholinergic
agents like pilocarpine. In relation to the pharmacological management of the migraine, conventional treatment is
followed with positive results. It is always essential to carry out vascular neuroimaging and cranial nerve studies to rule
out other causes such as tumors and aneurysms. Specifically, it has been reported that non-aneurysmatic vascular
conflicts of the third pair can produce similar symptoms. Despite its benign nature, it is vital that physicians are familiar
with this pathology in order to provide adequate management.
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Abstract

Turtle headache is a rare headache syndrome of sleep-related headache and called as "clock-wise" or an "alarm clock"
headache. Diagnostic criteria of turtle headache according to the ICHD-3 criteria, headache have to occur at least 10
days a month for greater than 3 months and last for 15 minutes up to 4 hours after waking. Unlike typical hypnic
headache, headache onset started early in the morning just before awakening.

We report three patients with turtle headache. All the patients were female and onset-age was 62, 65 and 77 years
each. Severity of headache was mild to moderate and Brain MRI revealed no abnormality related to headache. These
patients were successfully treated with flunarizine and melatonin. All the patients wake up at 5 to 6 AM in the morning
with tolerable headache. Characteristics of headache were dull in nature with minimal pounding nature, bilateral, no
autonomic symptoms, and last 30 minutes to two hours.

Headache in these patients were different with typical hypnic headache as 1) headache onset was early in the morning
just before awakening; 2) headache severity were mild to moderate; 3) headache was successfully treated with
flunarizine and melatonin.
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Abstract

Objective: To increase our understanding of the mechanisms of how pituitary adenylate cyclase-activating peptide-38
(PACAP38) causes migraine-like hypersensitivity via its receptors VPAC1 and VPAC2 in a rodent model. A recent phase Il
trial using monoclonal antibodies (mAbs) to inhibit PACAP38 showed positive results in migraine prevention, whereas
antibodies targeting the PAC1 receptor had previously failed. Better understanding of the PACAP-PACAP receptor
interaction may identify more specific drug targets with better efficacy and fewer side effects.

Methods: We used an in vivo mouse model of provoked migraine-like hypersensitivity based on multiple PACAP38
injections and subsequent measurement of cutaneous tactile sensitivity response with von Frey filaments. PACAP38
response was tested in wildtype (WT) and two genetically modified strains of knockout (KO) mice lacking the respective
PACAP-receptors: VPAC1 or VPAC2 (ntotal = 90). We also conducted ex vivo experiments in the same mice using
myograph to test for vasoactivity and performed gqPCR to confirm the lack of mMRNA expression of the receptors.

Results: PACAP38 significantly induced hypersensitivity in both WT and KO mice (P<0.009), and we found no significant
difference in PACAP38 response between WT and VPAC1 or VPAC2 KO mice (P>0.05). However, exploratory analyses
using area under the curve showed a partial diminished PACAP38 response in VPAC1 and VPAC2 KO mice compared to
WT (P<0.05). Myograph experiments supported this finding and showed partial or compensated vasoactivity in KO mice.

Conclusion: This is the first study testing the effect of both VPAC1 and VPAC2-receptors on the same in vivo mouse
model. The absence of VPAC1 and VPAC2 receptors in mice deficient of these receptors did not show a statistically
significant reduction in the response to PACAP38, but we found a trend of partial diminished response. The findings
suggest that these receptors may not be solely responsible for the induction of migraine-like pain but may instead act in
conjunction. It is also possible that other receptors or compensatory mechanisms play a role in the genetically modified
mice.
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Abstract

Objective: To describe the efficacy and safety of anti-CGRP monoclonal antibodies (mAbs) in real life in Europe.

Methods: Multicenter, observational study based on prospective registries of adult patients with high-frequency
episodic (HFEM) or chronic (CM) migraine treated with anti-CGRP mAbs in Europe since January 2019. We collected
demographic data, efficacy variables (headache days/month-HDM; migraine days per month-MDM, acute medication
days/month-AMDM) and side effects. We analyzed efficacy (=50%; =75% and 100% reduction in HDM) and safety at 6
months.

Results: 35 European centers participated. We included a total of 5817 patients from Spain (63.9%), Italy (22.5%),
Portugal (5.2%), UK (4.0%); Germany (2.1%), Sweden (1.6%) and Poland (0.6%). Demographics: Median age was 48.0
(40.0,55.0) years old, 82.3% (4785/5817) were women. 27.8% (1620/5817) had HFEM, 72.2% (4197/5817) had

CM. Baseline headache characteristics: 20.0 (14.0,28.0) HDM; 15.0 (10.0,20.0) MMD and 15.0 (10.0,24.0) AMDM.
62.5% (3153/5817) had medication overuse. Treatments prescribed: erenumab 46.4%; galcanezumab 28.1%,
fremanezumab 25.6%. Outcomes: At 6 months (n=4962), 56.5% (2803/4962) were =50% responders, 26.7%
(1324/4962) =75% responders, and 2.1% (104/4962) 100% responders. There was a median reduction in HDM of -8.0
(-15.0,-3.0) days/month (p<0.001). Side effects were reported in 19.8% (920/4962) patients, constipation being the
most frequent (39.5%). 8.4% (462/5742) of patients discontinued treatment at 3 months, whereas 8.0% (369/4962) at
6 months (7.3% lack of efficacy; 0.5% lack of tolerability; 0.2% pregnancy).

Conclusion: the real-life data derived from this large European observational cohort show that anti-CGRP mAbs are
effective, well tolerated, and safe in HFEM and CM, with response rates comparable to those found in clinical trials.
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Abstract

Objective

The utility of switching between monoclonal antibodies to calcitonin gene-related peptide (CGRP-mAbs) in patients with
chronic migraine who do not respond to, or develop adverse effects, with a first CGRP-mAb is uncertain.

We present our experience of switching between CGRP-mAbs in a tertiary headache service.
Methods

A retrospective case note review was undertaken as part of a clinical effectiveness evaluation. We identified 54 patients
who had switched CGRP-mAb.

In our service all patients starting a CGRP-mAb are evaluated at baseline and 12 weeks with headache diaries in a nurse
& pharmacist led CGRP clinic. Patients record headache duration, severity and medication used daily. We defined a
severe headache day as a day with an average pain score of 7 or above on a scale of 0-10. For purposes of
standardisation a month was considered a 4-week period. Data are recorded on a standardised proforma at each clinic
visit and entered into a database. Positive response was defined as a 50% or greater reduction in severe headache days
or a 30% or greater reduction in total headache days. We also assessed longer term outcomes from documentation in
the electronic health record.

Patients who had not responded to a CGRP-mAb after 12 weeks, or reported loss of response on later follow up were
offered treatment with a second or third CGRP-mAb. We targeted a washout period of 3 months between treatments, but
this was not strictly adhered to.

Results

Most patients (50/54, 93%) had been given erenumab as the first CGRP-mAb. The reason for switching was lack of
response in 28 patients (52%), loss of response over time in 16 patients (30%), adverse effects in 5 patients (9%) and
rotation of treatment in 5 patients (9%). The gap between stopping the first CGRP-mAb and commencing the second
was <3 months in 8 patients (15%), 3-6 months in 24 patients (44%) and >6 months in 22 patients (41%).

In patients who had switched CGRP-mAb due to lack of response or loss of response, evaluation of headache diaries at
baseline and 12 weeks showed significant reductions in monthly headache days (mean reduction 5.8 days, p<0.0001)
and severe headache days (mean reduction 5.5 days, p<0.0001). The overall response rate by the above definition was
58% in this group.

On extended follow up of the 44 patients switching CGRP-mAb due to lack of or loss of response, 10 patients (23%) had
a positive response over at least 1 year of follow up. A further 5 patients (11%) had an ongoing positive response but
had not yet reached 1 year of follow up.

16 patients who had not responded to a second CGRP-mAb were prescribed a third. The third CGRP-mAb was
fremanezumab in 7 (44%) patients and galcanezumab in 9 (56%) patients. After 12 weeks there was no significant
difference in headache days or severe headache days compared to baseline. 3 patients (19%) continue on treatment
with a reported positive response, but none have reached 1 year of follow up. The remaining 13 patients discontinued
treatment due to inefficacy.

Conclusion

We find that, in patients who did not respond to a first CGRP-mAb or lost response after an initial improvement, a trial of
a second CGRP-mADb resulted in significant improvement in the first 12 weeks of treatment. A sustained response over
time was seen in 34% of patients. Response to a third CGRP-mAb (after non-response to two prior treatments) was less
promising.

The majority of patients in our cohort had used erenumab as the first treatment, as this was the first CGRP-mAb
available for use in our centre. Erenumab targets the CGRP receptor, whilst fremanezumab and galcanezumab target the
ligand. It is possible that the difference in mechanism may account for some of the difference in response between
CGRP-mAb. Later cohorts of patients in our centre have been commenced on fremanezumab or galcanezumab first line
and data from patients in these cohorts who have switched to a second CGRP-mAb after non-response may provide
insight into this in future.
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Abstract

Objective: To compare the efficacy and safety of anti-CGRP monoclonal antibodies (mAbs) in real life in Europe between
women and men.

Methods: European multicenter, observational study based on prospective registries of adult patients with high-
frequency episodic (HFEM) or chronic (CM) migraine treated with anti-CGRP mAbs since January 2019. We collected
demographic data, efficacy variables (headache days/month-HDM; migraine days per month-MDM, acute medication
days/month-AMDM) and side effects. We analyzed efficacy (=50%; =75% and 100% reduction in HDM) and safety at 6
months, comparing women and men.

Results: We included a total of 5817 patients: median age was 48.0 (40.0,55.0) years old. 82.3% (4785/5817) were
women, 17.7% (1032/5817) were men. There were significantly different proportions of women among recruiting
countries: Sweden (91.5%), Germany (91.0%), Portugal (87.9%), Spain (83.4%), Italy (78.5%), UK (71.5%) and Poland
(66.7%) (p=0.0018). Women were statistically significantly younger than men (median: 47.0 (40.0, 55.0) vs. 49.0
(41.0, 57.0); p<0.001), although the difference is not clinically relevant. There were no differences in the proportions of
HFEM or CM between the two groups. Women had higher proportions of personal history of anxiety (35.4% vs. 31.2%;
p=0.024) and depression (30.6% vs. 26.3%; p=0.035) compared to men. Baseline values were 20.0 (14.0,28.0) for
HDM; 15.0 (10.0,20.0) for MMD and 15.0 (10.0,24.0) for AMDM, with no differences between the two groups. Women
had higher proportions of allodynia (53.0% vs. 39.8%; p=0.0018). At 6 months (n=4962), there were no differences in
proportions of =50% responders (56.3% vs. 57.2%; p=0.628), =75% responders (26.4% vs. 28.2%; p=0.284) and



100% responders (2.1% vs. 2.1%;p>0.999) between women and men respectively. Overall side effects were reported in
a slightly higher proportion of women compared to men (20.7% vs. 15.4%; p=0.002), without differences in terms of
constipation, or severe adverse events.

Conclusion: the real-life data derived from this large European observational cohort show that anti-CGRP mAbs are
equally effective in both sexes, however women experience a slightly higher proportion of side effects, but no greater
safety concerns.
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Abstract

Background.

In clinical practice, migraine patients frequently describe a period of increased headache frequency and intensity in the
few weeks preceding their next injections, as known as wear-off phenomenon. In one study, it was reported that about
60% of headache patients receiving onabotulinumtoxinA treatment had a wear-off phenomenon. There is no established
bridging therapy to prevent wear-off phenomenon. In this study, we tried to explore the effectiveness of ultrasound
guided peripheral nerve block as a preventive treatment to reduce the wear-off phenomenon of onabotulinumtoxinA.

Methods

This study was a retrospective chart & headache diary review of patients (n = 43 ) with chronic migraine initiated on
onabotulinumtoxinA. A group of 43 patients enrolled from June 2021 to February 2023 was analyzed. The patient group
was asked to keep a headache diary daily checking whether they had a headache day and whether they took acute pain
relievers. Week 1 after OnabotA injection was defined to include days 1-7 after injection, week 2 days 8-14, and so on.
The number of headache days per week was calculated. Wear-off was considered present If the number of headache
days per week in week 9, 10, 11, 12 was = 30% higher than mean headache days per week during week 5-8. There was
no change in the existing migraine prophylaxis medication during the observation period. OnabotA treatment was
performed by fixed site, fixed dose method, and 5 IU of only botox® was injected in each of the 31 designated sites.
OnabotA treatment was performed strictly at intervals of 12 weeks (exactly 84 days). Ultrasound guided peripheral
nerve block was performed on one day of week 8. Only 2% lidocaine was used without steroids, and it was injected
under ultrasound guidance into both greater occipital nerve, auriculotemporal nerve and supraorbital nerves. Both
OnabotA and peripheral nerve block procedure were performed by the same skilled operator. Medical records and
headache diaries submitted for a total of 36 weeks until the end of the 3rd session of OnabotA treatment were reviewed.

Results

The results of descriptive statistics are as follows. Among the 43 patients enrolled, the proportion of women was 100%,
the average age was 42.3 years, the average number of headache days per month was 22.5 days, and the average
number of acute abortive medications used per month was 11.2 days. The number of patients with medication-overuse
headache was 21 (48.8%), the number of patients with depression was 35 (81.4%), and the number of patients with
anxiety was 24 (55.8%).

Among the 43 outpatients, wear-off was present in only 4 patients (9.3%) with a total of 5 events. All of wear-off occurred
2 weeks before the next OnabotA injection (in week 11 or 12). All wear-off phenomenon occurs only in the first or second
session of OnabotA treatment. The point at which the first wear off occurred was 75% in session 1 and 25% in session 2.

Statistical analysis was performed to confirm the difference between the wear-off group and the no wear-off group. We
compared numeric and atio data with means and standard deviations using an unpaired independent t-test. Statistical

significance was defined as 2-tailed P value<.05. Patients age, medication overuse, depression, anxiety, headache days,
frequency of abortive analgesic medication did not differ between the wear-off and no wear-off groups.

Conclusion

Preventive ultrasound guided peripheral nerve block can be the effective bridge therapy used in the wear-off period. In
particular, when both GON, AT, and SO blocks were performed with ultrasound guidance, there was not a single wear-off
phenomenon for at least 2 weeks after the nerve block procedure. Wear-off occurred only in OnabotA session 1 or 2 and
was not observed in session 3. Factors that could discriminate the wear-off group and the no wear-off group were not
identified. In the future, more large-scale RCT studies using various peripheral nerve block protocols will be needed.
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Abstract

Objective: The primary aim of this study is to assess the prevalence of hypothyroidism - be it idiopathic, induced by
Hashimoto's disease, or secondary to Graves' disease treatment - in a cohort of 198 patients suffering from chronic
migraine. By doing so, we seek to ascertain whether a meaningful association exists between these two conditions.

Methodology: A analysis was conducted on a sample of 198 patients who were diagnosed with chronic migraine. The
patients, comprising 175 females and 23 males, ranged in age from 18 to 90 years old. Data were collected from patient
records gathered from consultations between June 2022 and May 2023. The data collection took place in a private clinic
specialized in headache treatment, located in Sao Paulo, Brazil. Patient records were thoroughly analyzed, focusing on
the medical history and diagnosis of hypothyroidism.

Results: In the study sample of 198 chronic migraine patients, 55 (27.8%) were concurrently diagnosed with
hypothyroidism. Disaggregated by gender, 52 of these hypothyroidism diagnoses were females (representing 26.3% of
all chronic migraine patients) and 3 were males (representing 1.5% of all chronic migraine patients). Thus, the incidence
of hypothyroidism among chronic migraine patients was found to be notably higher than the reported prevalence in the
general population, which is approximately 4.6% according to the American Thyroid Association.

Conclusion: This study revealed a high incidence of hypothyroidism among patients diagnosed with chronic migraines.
In particular, females with chronic migraines were found to have a higher prevalence of hypothyroidism. It is possible
that the physiological or hormonal changes associated with hypothyroidism may be a potential contributing factor to the
development or severity of chronic migraines. However, further research is required to elucidate the exact relationship
between these conditions and to validate these findings in a larger, more diverse population.

Despite the limitations, this study provides valuable insight into the intersection of chronic migraines and
hypothyroidism, potentially enabling better understanding, diagnosis, and treatment of these interconnected conditions.
Consequently, clinicians should consider evaluating patients with chronic migraines for hypothyroidism, particularly
those of the female gender, to ensure comprehensive treatment and management.
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Abstract

Objective

Central sensitization and impaired conditioned pain modulation (CPM) response has been reported with migraine.
Migraine patients can present with allodynia possibly attributed to increased sensitivity of peripheral ends of nociceptors
with both peripheral and central sensitization. Occipital nerve stimulation (ONS) is an established neuromodulation
procedure for selected patients with medically intractable chronic cluster headache and migraine with autonomic
symptoms. Although clinically effective, there has been no long-term outcome data on its effect on central sensitisation.

Efficacy outcomes for ONS typically employ standardised headache questionnaire measures but objective tests of
endogenous pain mechanisms such as Quantitative Sensory Testing (QST) are yet to be utilised to measure efficacy of
ONS. Our group has published one- year outcomes in central sensitisation following ONS. (Wodehouse et al, 2020). The
aim of this study was to evaluate whether QST detects change and provide more long-term outcome data in patients
receiving ONS.

Methods

Six patients, 3 chronic migraine with autonomic symptoms (ICHD 1.3), 2 new persistent daily headache (ICHD 4.1) and 1
chronic cluster headache (ICHD 3.1) were implanted between 2014-2015 with percutaneous leads placed bilaterally
parallel to the greater occipital nerve, IPG (Genesis/ Prodigy St Jude Medical, Plano, TX,USA)/Medtronic ONS). Baseline
QST and questionnaires were completed, and they were monitored up to a 12-month period and then annual review for
9 years (Local Clinical Effectiveness Approval, Barts Health NHS Trust)

Results:

Baseline 12 months 9
years

HIT-6 PPT kPa CPM HIT-6 PPT kPa CPM kPa HIT-6 PPT kPa CPM

1 78 37 66 62 54 79 60 27 83
2 78 34 28 53 112 157 44 38 140
3 78 57 34 62 54 65 32 91 155
4 60 99 61 58 62 104 50 74 139
5 74 18 14 62 17 15 46 42 86
6 60 79 71 46 142 204 30 67 219

kPa - kilopascal

Conclusion:

This is first long term follow up in our knowledge investigating the effect of central sensitisation following ONS.
Responders showed substantial reductions in headache-related disability and improvements in conditioned pain
modulation over 9-year duration.
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Abstract

Introduction: Headache is a prevalent condition that significantly impacts the daily life and social activities of individuals.
However, studies focusing on the specific characteristics of activity limitations caused by headaches, compared to other
diseases, are limited.

Methods: This study utilized data from the Seventh Korea National Health and Nutrition Examination Survey, a
nationwide representative cross-sectional study conducted in 2016. We examined limitations in daily life and social
activities resulting from current health problems or anticipated physical and mental conditions. The sample was divided
into two groups: individuals reporting headaches as the reason for activity limitation and those with different reasons.
We analyzed various variables, including sex, age, current smoking status, alcohol use, occupation, education level,
body mass index, average sleep time, and depression.

Results: Among the Korean population, 9.0% experienced activity limitations, with 1.9% attributing them to headaches.
Comparing activity limitations caused by headaches with those caused by other diseases, a significantly higher
proportion of women experienced limitations due to headaches (86.7% vs. 58.3%, p=0.040). However, no significant
differences were observed in terms of age (years, 61.0 vs. 59.1, p=0.759), smoking status (10.0% vs. 22.7%,
p=0.305), alcohol consumption (15.6% vs. 0%, p=0.098), occupation (52.7% vs. 30.8%, p=0.193), an education level
(32.3% vs. 42.6%, p=0.546), body mass index (kg/m2, 22.9 vs. 24.6, p=0.233), average sleep time (hours, 7.2 vs. 7.2,
p=0.965), or depression (28.1% vs. 30.1%, p=0.889).

Conclusions: Our findings highlight a significant sex difference in activity limitations specific to headaches. These results
contribute to our understanding of the distinct impacts of headaches on individuals' daily life and social activities.

Abstract topic
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Abstract

Objective: Atogepant is a calcitonin gene-related peptide (CGRP) receptor antagonist approved in the U.S. for the
preventive treatment of migraine in adults and ubrogepant is a CGRP receptor antagonist approved in the U.S. for the
acute treatment of migraine with or without aura in adults. This study evaluated the safety and tolerability of
ubrogepant for the acute treatment of migraine in participants taking atogepant for the preventive treatment of episodic
migraine (EM).

Methods: TANDEM, a phase 4, two-period, multicenter, open-label study conducted in the U.S., enrolled adults with
migraine, with or without aura, and <15 headache days/month. In Period 1, participants were treated with atogepant 60
mg once daily (QD) for 12 weeks. In Period 2, ubrogepant 100 mg as needed (PRN) was added to atogepant for the
treatment of breakthrough migraine attacks (up to 8/month) for 12 weeks. In Period 2, an optional second ubrogepant
dose or the participants’ own acute medication could be used to rescue headaches that did not resolve within 2-24
hours post dose. The primary endpoint was the safety and tolerability of atogepant and ubrogepant administered
concomitantly.

Results: Of 263 participants enrolled, 262 were treated in Period 1 (Safety Population 1) and 218 continued and were
treated in Period 2 (Safety Population 2). The mean number of ubrogepant use days was 6.6 (SD, 5.03; min, max, 1, 24)
over the 12 weeks of Period 2 (n=188). In Safety Population 1, 49.6% of participants experienced a treatment-emergent
adverse event (TEAE) versus 43.1% in Safety Population 2. The most common TEAEs (=5%) in Safety Populations 1 and
2 were COVID-19 (8.4%, 3.2%), fatigue (6.5%, 1.4%), nausea (6.1%, 0.9%), decreased appetite (5.7%, 0.9%), and
constipation (5.3%, 0.9%), respectively. In Safety Population 2, no trend in TEAEs was identified in relation to the number
of ubrogepant use days. 9.9% of participants discontinued any treatment due to TEAEs. There was 1 serious TEAE in
each Period (Period 1, ureterolithiasis; Period 2, myelopathy), and both were considered not related to study treatment
by the investigator. No hepatic safety issues or new safety signals were identified across the entire study.

Conclusions: The use of atogepant 60 mg QD for the preventive treatment of EM and ubrogepant 100 mg PRN for the
acute treatment of migraine over 12 weeks was safe and well tolerated.

Abstract topic
14 Migraine preventive therapy
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Abstract

Abstract

Background Presently, the number of multicenter, multidimensional cohort studies available for cluster headache (CH),
particularly in China, is insufficient. It is imperative to establish a representative and prospective cohort, for which we are
undertaking the first Chinese Cluster Headache Register Individual Study (CHRIS) in China, aiming to provide valuable
insights for further exploration.

Methods The ongoing CHRIS is a comprehensive, multi-centered, prospective, and longitudinal cohort study being
conducted across 31 provinces of China. It was started in January 2019 and formally established in August 2022. The
study encompasses a broad array of multidimensional data, including demographic information, clinical characteristics,
treatment history, imaging, electrophysiology, and biological samples, which were collected at baseline. Patient follow-up
occurred every six months during both the cluster and non-cluster periods to capture outcomes, treatment patterns,
and prognoses. The study protocol has been approved by the ethics committee of the Chinese PLA General Hospital. All
patients are required to provide written informed consent.

Results A total of 816 patients with CH were enrolled to date, 663 males and 153 females (a male-to-female ratio of
4.33:1), with a mean age of (35.05 = 9.85) years and a mean age of onset of (24.93 = 9.73) years. Of these patients,
19 (2.33%) were chronic CH, and only 57 (6.99%) patients had a family history of CH. The most common bout was found
to occur 1-2 times per year (45.96%) and lasted form 2 weeks to 1 month (44.00%), frequently in spring (76.23%) and
winter (73.04%). 68.50% of patients experienced 1-2 attacks per day, with the majority lasting 1-2 hours (45.59%).
85.54% of patients reported a circadian rhythm being from 9 AM to 12 PM (75.86%) and from 1 AM to 3 AM (43.48%).
Most of the cluster episodes were observed to be strictly unilateral (94.00%), often having locations of retro-orbital
(75.98%) and temporal (74.39%). There were 514 (62.98%) patients reported experiencing pre-attack symptoms (PAS),
while 157 (19.19%) displayed pre- episode symptoms (PES). Lacrimation (78.80%) was the most common autonomic
symptom seen in CH, followed by conjunctival injection (53.19%), rhinorrhea (49.63%), and nasal congestion (38.97%).
The most common additional symptoms in CH included a sense of restlessness and agitation (55.88%), nausea



(57.48%), photophobia (55.02%), and phonophobia (53.55%). Nearly half of the patients (39.22%) experienced a delay
in receiving the correct diagnosis of 10 years or more. Only a small proportion of patients (11.89%) received a correct
diagnosis of CH at the time of initial presentation. A total of 291 (35.67%) patients received common acute treatment,
among which oxygen was the most frequently chosen (45.36%), followed by zolmitriptan orally (43.30%), zolmitriptan
nasal spray (28.52%), rizatriptan orally (12.71%), lidocaine nasal drop (11.34%), and sumatriptan orally (1.37%). Of
these, sumatriptan orally was the most effective (50.00% being >50% effective, 0 being 30%-50% and 50% being
<30%, respectively). Only 198 (24.26%) had used common transitional or preventive treatments, namely oral
glucocorticoid (45.96%), verapamil (21.73%), pregabalin (15.15%), subcutaneous glucocorticoid (18.18%), topiramate
(13.14%), sodium valproate (4.55%), gabapentin (2.53%), lithium (2.02%), and calcitonin gene-related peptide pathway
monoclonal antibodies (CGRP-mAb) (2.02%). CGRP- mAb was the most effective (50.00%, 0, 50%).

Conclusion As the first Chinese CH registry study, we are establishing a representative, prospective longitudinal cohort to
provide the world with valuable data from China. This study strives to enhance the management system for CH in China
via a dynamic cohort woth long-term follow-up and multidimensional data.

Table 1. Demographics of patients with CH (N=816).

Male Female Total

Demographics (n=663) (n=153) (n=816) p- Value
Type of CH, n (%) 0.610
Episodic 648 (97.8) 149 (97.4) 797 (97.6)
Chronic 15 (2.30) 4 (2.60) 19 (2.33)
Age in years, Mean (SD), ¥ 3523 (9.82) 34.27(9.95) 35.05 (9.85) 0278
Age at onset, Mean (SD), y 2531 (9.71) 23.09(9.86) @ 24.93(9.73) 0.011*
Educational background, n (%) 0.720
Primary school or below 11 (L67) 4(2.61) 15 (1.84)
Junior or senior high school 320 (48.27) 72 (47.06) 392 (48.04)
University or higher 332 (50.08) 77 (50.33) 409 (50.12)
Family History of CH, n (%) 40 (6.03) 17 (111} 57 (6.99) 0.026*
Smoking, n (%e) 321 (48.42) 17 (11.1}) 338 (41.42) < 0.001
Drinking, n (%) 179 (27.00) 11(7.29) 190 (23.28) <0.001

*p < 0.05; CH: cluster headache



Table 2. Clinical characteristics of CH patients (N=816).

Characteristics

Laterality of pain
Right- side only
Left- side only
Side-alternating
Locations of pain
Retro-orbital
Temporal
Forehead
Parictal
Occipital
Tecth
Cheek
Ear
Pain Intensity (VAS)
Frequency of bouts, i (%)
Less than | time/year
From | to 2 times/year
More than 2 times/year
Fist expenience of cluster
Duration of bouls, n (%)
Less than 2 weeks
From 2 weeks to less than | month
From | month to 2 months
Morc than 2 months
Fist expenence of cluster
Frequency of attacks, n (%)

Less than | ime/day

Male
(n=663)

145 (52.03)
284 (42.84)

M(513

500 (75.41)
503 (75.87)
252 (38.01)
191 (28.81)
171 (25.79)
65 (9.80)
69(10.41)
26 (392)

8.69%1.31

272 (41.03)
300 (45.25)
5% (8.75)

33 (4.98)

121 (18.25)
285 (42.99)
146 (22.02)
78 (11.76)

33 (4.98)

90(13.57)

Female
(n=153)

T6 (49.6T)
62 (40.52)

15 (9.80)

120 (78.43)
104 (66.67)
59 (38.56)
45(29.41)
49 (32.03)
37 (24.18)
26/ (16.99)
16 (10.46)

8.78%1.53

54.(35.29)
75 (49.02)
20{13.07)

4(2.61)

3% (18.30)
74 (48.37)
33QLIS)
14 (9.15)

4{2.61)

20(13.07)

Total
{n=816)

421 (51.59)

346 (4240)

49 (6.00)

620 (75.98)
607 (74.39)
3L (3810
236 (28.92)
220 (26.96)
102 (12.50)
95 (11.64)
42 (5.16)

B.71£1.36

326 (40.10)
375 (45.96)
TH (9.56)

37(4.53)

149 (18.26)
359 (44.00)
179 (21.94)
92{11.27)

37(4.53)

110 (13.48)

p- Value

0.090

0.431
0.044*%
0.899
0.882
017
=0.0001*
0.022*
0.001*
(1461

0.147

0.539

0.956



From 1 to 2 imes/day 451 (68.02) 106 (69.28) 559 (68.50)
More than 2 times/day 122 (18.40) ) 27(17.65) [ 149 (18.26)
Duration of attacks, n (%) l I
[ Less than | h I 212 (31.98) [ 51(33.33) - 263 (32.23) I 0.962
From 1 hour 1o less than 2 hours . 305 (46.00) - 67 (43.79) - 372 (45.59) I
From 2 hours to 3 hours : 82(12.22) - 19(13.07) - 101 (12.38)
More than 3 hours l 6 {9.65) - 16 (10.46) 80 (9.50)
. Triggers, n (%) . I
- Slecp disorders l 320(48.27) - 81(52.94) - 401 (49.14) I 0.297
Alcohol consumption 248 (37.41) . 27(17.65) I 275 (33.70) =0.001*
Temperature changes 241 (36.35) 56 (36.60) - 297 (36.40) l 0.954
Emaotional fluctuation . 212(31.98) I 64 (41.83) I 276 (33.82) I 0.020*
Fatigue - 191 (28.81) - 50 (32.6%) - 241 (29.53) 0.344
Smoking 102 (15.38) - 4(261) - 106 (12.99) : <0.001*
Mmslrual';n I _ll | 191 2.4;} I9:3 .33]_ - _-
None 129(19.46) . 40(26.14) 169 (20.71) 0.066

Pre-attack symptoms, n (%) 340 (51.35) 94 (61.43)

Pre-episode symptoms, n (%) - 135 (20.33) 22 (14.37)

* p <005 CH: cluster headache .

T

514 (62.98) 0.023*

157 (19.19) 0.091
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Figure 1. Stucdy design of Chinese Cluster Headache Register Individual Study (CHRIS),
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Abstract

Abstract

Background and Objectives Presently, the number of multicenter, multidimensional cohort studies available for cluster
headache (CH), particularly in China, is insufficient. It is imperative to establish a representative and prospective cohort,
for which we are undertaking the first Chinese Cluster Headache Register Individual Study (CHRIS) in China, aiming to
provide valuable insights for further exploration.

Methods The ongoing CHRIS is a comprehensive, multi-centered, prospective, and longitudinal cohort study being
conducted across 31 provinces of China. The study encompasses a broad array of multidimensional data, including
demographic information, clinical characteristics, treatment history, imaging, electrophysiology, and biological samples,
which were collected at baseline. Patient follow-up occurred every six months during both the cluster and non-cluster
periods to capture outcomes, treatment patterns, and prognoses.

Results A total of 816 patients with CH were enrolled to date, 663 males and 153 females (a male-to-female ratio of
4.33:1), with a mean age of (35.05 = 9.85) years and a mean age of onset of (24.93 + 9.73) years. Of these patients,
19 (2.33%) were chronic CH, and only 57 (6.99%) patients had a family history of CH. The most common bout was found
to occur 1-2 times per year (45.96%) and lasted form 2 weeks to 1 month (44.00%), frequently in spring (76.23%) and
winter (73.04%). 68.50% of patients experienced 1-2 attacks per day, with the majority lasting 1-2 hours (45.59%).
85.54% of patients reported a circadian rhythm being from 9 AM to 12 PM (75.86%) and from 1 AM to 3 AM (43.48%).
The most common autonomic symptom was lacrimation (78.80%), and nausea was reported by 57.48% of the patients.
Nearly half of the patients (39.22%) experienced a delay in receiving the correct diagnosis of 10 years or more. Only
35.67% received common acute treatment and 24.26% have used common transitional or preventive treatments.

Discussion As the first Chinese CH registry study, we are establishing a representative, prospective longitudinal cohort to
provide the world with valuable data from China. This study strives to enhance the management system for CH in China
via a dynamic cohort woth long-term follow-up and multidimensional data.
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Figure 1. Study design of Chinese Cluster Headache Register Individual Study (CHRIS).
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Abstract

Objective: To evaluate individual responses to atogepant among people with episodic and chronic migraine.

Methods: ADVANCE was a 12-week, double-blind, randomized, phase 3 trial evaluating atogepant 10 mg, 30 mg, and
60 mg once daily compared with placebo for the preventive treatment of episodic migraine. PROGRESS was a 12-week,
double-blind, randomized, phase 3 trial evaluating atogepant 30 mg twice daily and 60 mg once daily compared with
placebo for the preventive treatment of chronic migraine. In this post hoc analysis of data from the ADVANCE and
PROGRESS trials, individual responses among participants who received either placebo or atogepant 60 mg were
assessed. The proportions of participants who reported a given change in mean monthly migraine days (MMDs) across
the 12-week treatment period were calculated. For ADVANCE, the categories were defined as an increase in MMDs, a
reduction of =0 to <4 MMDs, and a reduction of =4 MMDs. For PROGRESS, the categories were defined as an increase in
MMDs, a reduction of =0 to <5 MMDs, a reduction of =5 to <10 MMDs, and a reduction of =10 MMDs.

Results: For this post hoc analysis, 436 participants (placebo, n=214; atogepant 60 mg, n=222) in the modified intent-
to-treat population (mITT) from ADVANCE were included and 502 participants (placebo, n=246; atogepant 60 mg,
n=256) in the mITT population from PROGRESS were included. Mean (SD) MMDs at baseline in the ADVANCE trial were
7.5 (2.4) and 7.8 (2.3) for participants randomized to placebo and atogepant 60 mg, respectively. In the PROGRESS trial,
mean (SD) MMDs at baseline were 18.9 (4.8) and 19.2 (5.3) for placebo and atogepant 60 mg, respectively. In the
ADVANCE trial, 10.4% vs 18.2% of atogepant- vs placebo-treated participants experienced an increase in MMDs across
the 12-week treatment period (nominal P=0.03). Additionally, 54.1% vs 27.6% of atogepant- vs placebo-treated
participants experienced a reduction of 4 or more MMDs (nominal P<0.0001). In the PROGRESS trial, 11.7% vs 16.7% of
atogepant- vs placebo-treated participants experienced an increase in MMDs across the 12-week treatment period
(nominal P=0.15). Additionally, 62.9% vs 48.7% of atogepant- vs placebo-treated participants experienced a reduction
of 5 or more MMDs. A reduction of 10 or more MMDs was reported by 31.6% vs 21.5% of atogepant- vs placebo-treated
participants (nominal P=0.01).

Conclusion: Among participants with episodic or chronic migraine, more experienced an increase in migraine days on
placebo than atogepant over the 12 weeks of the study. Ultimately, a higher proportion of participants had a reduction
in MMDs on atogepant than placebo. These results further demonstrate the efficacy of atogepant 60 mg once daily, on a
per patient basis, for the preventive treatment of episodic and chronic migraine.

Table. Change From Baseline in Mean Monthly Migraine Days Across 12 Weeks

o Placebo, Atogepant 60 mg,
n (%) n=222
n=214
Increase in MMDs 39 (18.2) 23 (10.4)
ADVANCE
Reduction of =0 to <4
MMDs 116 (54.2) 79 (35.6)
Reduction of =4 MMDs 59 (27.6) 120 (54.1)
PROGRESS Placebo,
n (%) ;:iozgsespant 60 mg,
n=246
Increase in MMDs 41 (16.7) 30 (11.7)
Reduction of =0 to <5 85 (34.6) 65 (25.4)

MMDs



Reduction of =5 to <10 67 (27.2) 80 (31.3)
MMDs

Reduction of =10 MMDs 53 (21.5) 81 (31.6)

Abstract topic
14 Migraine preventive therapy

Disclosure of Interest

Jonathan J. Y. Ong, MD, MBBS, FAMS, FRCP, reports participation in advisory boards and receiving honoraria from AbbVie
(Singapore), DKSH, Lundbeck, Novartis, and Teva. Peter . Goadsby, MD, PhD, DSc, reports, over the last 36 months, a
grant from Celgene; personal fees from Aeon Biopharma, AbbVie, Amgen, CoolTech LLC, Dr Reddy'’s, Eli Lilly and
Company, Epalex, Lundbeck, Novartis, Pfizer, Praxis, Sanofi, Satsuma, Shiratronics, Teva Pharmaceuticals and Tremeau;
personal fees for advice through Gerson Lehrman Group, Guidepoint, SAl Med Partners, and Vector Metric; fees for
educational materials from CME Outfitters; and publishing royalties or fees from Massachusetts Medical Society, Oxford
University Press, UptoDate, and Wolters Kluwer. Yingyi Liu, PhD, Jonathan H. Smith, MD, and Karen Carr, PhD, are
employees of AbbVie and may hold AbbVie stock.



IHC23-LBAPO-034
Retrospective Real-World Evaluation Of Erenumab In Refractory Chronic Migraine

Hui Ching Ongl, Mona Ghadiri-Sani?

1St Helens and Knowsley Teaching Hospitals NHS Trust, Liverpool, United Kingdom. 2The Walton Centre NHS Trust,
Liverpool, United Kingdom

Abstract

Objectives:

To assess the effectiveness and tolerability of Erenumab in migraine.

Methods:

Retrospective evaluation of 195 patients on Erenumab from May 2019 to March 2023, including demographics,
comorbidities, number of previous preventatives, discontinuation rate, monthly headache days (MHD) and severe
headache days (SHD) at baseline (M0), 3 months (M3) and 6 months (M6).

Lifestyle compliance was addressed in all patients prior to starting Erenumab.

Results:
Of 195 patients (F:M 144:51, 74%:26%) the mean age was 45 (range 19-88) with mean age of onset of 29 (range 3-63).

88 (45%) of patients had anxiety/depression, 25 (13%) restless legs, 23 (12%) hypertension, 15 (8%) obesity, 14 (7%)
fiboromyalgia, and 8 (4%) post-traumatic stress disorder.

The mean number of previously failed preventatives was 7 (range 3-24); 100 (51%) had received Botulinum toxin A, and
91 (47%) had another anti-CGRP therapy. They were 47% more likely to discontinue Erenumab compared to anti-CGRP
naive patients.

99 (51%) discontinued Erenumab, of which 64 (65%, n=99; 33% overall, n=195) stopped at M3; 81 (82%, n=99)
stopped due to inefficacy, 8 (8%) due to adverse effects and 7 (7%) cited both reasons. 2 (2%) stopped due to
resolution of headaches after 15 months.

24 (12%) patients developed side effects, 8 constipation, 2 injection site reactions and 1 hypertension. Only 11 (6%)
patients stopped due to the side effects.

131 patients had complete headache diaries; 43 (33%) of them stopped at M3. Of the remaining 88 patients, there was
a mean reduction of 7 (95% confidence interval [CI] 5.0-8.3, n=88) severe headache days (HDs) at M3 and 7 days at M6

(95% Cl 3.2-10.6, n=33). There was significant increase in zero HDs of 6 days (95% Cl 3.6-7.4, n=88) at M3 and 7 at M6
(95% Cl 3.7-9.5, n=33).

Conclusion:

Erenumab is very well tolerated, however, its efficacy is moderate, particularly if there has been previous failure to other
anti-CGRP treatments. In 50% of patients who respond, there is significant reduction in severe days and increase in zero
days.
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Alpha power and individual alpha frequency during resting state EEG in patients
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Abstract

Introduction

Alpha oscillations have been linked to cortical excitability, with lower amplitudes of alpha thought to reflect greater
cortical excitability. Previous studies have examined the alpha frequency during resting state EEG in patients with
migraine, however, these studies have mostly been done in patients with episodic migraine and have shown
inconsistent results.

Objective

This study aimed to compare alpha activity between headache-free, healthy controls (HC), and patients with high-
frequency episodic (HFEM) and chronic migraine (CM), both interictally and ictally. In addition, we assessed alpha
oscillatory activity in these migraine patients (MP) before and after the treatment with Calcitonin Gene-Related Peptide
monoclonal antibodies (CGRP-mAbs).

Methods

To study this, five minutes of resting state EEG were recorded during three sessions (two before and one after CGRP-
mAbs treatment) in 66 MP (15.65 * 5.1 headache days per month) and two sessions in 30 HC. The mean time between
the first and second session was 10.4 + 15.43 days, and for MP the mean time between the second and third session
was 160 + 55.9 days. Patients were diagnosed by a headache specialist with HFEM or CM according to the International
Classification of Headache Disorders (ICHD-3) and had to fulfil the criteria for migraine with or without aura. Participants
had to fill in a Digital Headache Diary daily, this diary was also used to confirm migraine phase. Only EEG recordings of
MP in the interictal and ictal phase were used for the statistical analysis. Clinical and sociodemographic data were
collected. The alpha frequency spectrum (8-13 Hz) of the occipito-parietal region was obtained to extract the relative
alpha power amplitude and the individual alpha frequency (IAF). Mixed-effect linear regression models (LMM) and
intraclass correlation (ICC) analyses were applied.

Results

EEG recordings of 63 MP (mean 15.79+5.1 headache days per month, 54 females, and 40.1+8.9 years old) and 25
gender- and age-matched HC (20 females, 38,6+9.1 years old, p>0.47) were included in the statistical analyses. An ICC
analysis in HC confirmed the consistency of alpha power (ICC=0.90) and IAF (ICC=0.77) between the two EEG sessions.
The results of the LMM showed no significant main effect of group (interictal MP, ictal MP and HC) (alpha power, p=0.35;
IAF, p=0.21) or session (1 and 2) (alpha power, p=0.68; IAF, p=0.55) on alpha power and IAF. EEG recordings of 58 MP
were collected after 160+55.9 days of CGRP-mAbs treatment. 33 MP were categorized as responders (=50% reduction in
migraine headache days) and 25 as non-responders. We were unable to identify the response to treatment in five MP.
Comparison of the alpha power (p=0.13) and IAF (p=0.06) between responders and non-responders to CGRP-mAbs
treatment showed no significant differences.

Conclusion
Our results demonstrate that alpha activity does not differ between migraine patients (both interictally and ictally) and
healthy controls in the occipito-parietal region. This activity is also similar before and after treatment with CGRP-mAbs.

Therefore, we conclude that although individual alpha frequency and alpha power are reliable individual measurements
of brain activity, they cannot be used as a biomarker of migraine or response to CGRP-mAbs treatment.
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Venous Manometry Pressure Waveform Analysis in Patients with Transverse Sinus
Stenosis: Pre- and Post-Stent Comparison
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Abstract

Objective: To investigate the venous manometry pressure waveform changes in patients evaluated for transverse sinus
stenosis (TSS).

Methods: Clinical data from 4 patients evaluated for TSS were collected prospectively. During the venous manometry,
pressure waveforms were captured using ICM+ software, and the trans-stenotic pressure gradient (TSPG) was assessed
to determine the stenting eligibility (if TSPG =8 mmHg). Pressure waveforms were analyzed qualitatively, in particular,
to look for 3 peaks (a, ¢, v) and 2 descents (x, y) that are typical for central venous pressure (CVP) waveforms. The
differences between patients with or without TSS were compared.

Results: Venous pressure waveforms were captured from 4 patients (female 100%, age 36.3+3.3, BMI 33.1+6.8), where
3 were found to have TSPG =8 mmHg and received transverse sinus stents. Prior to stenting, TSS patients showed
venous waveforms of a single ill-defined “plateau wave-like” pattern. In contrast, 1 patient without TSS (i.e., TSPG <8
mmHg) retained the 3 peaks and 2 descents CVP pattern. After the stent placement, the TSPG normalized, and the
waveform changed drastically with the restoration of the CVP pattern.

Conclusion: Venous manometry pressure waveform analysis offers a way to assess the treatment response beyond
pressure measurement. Our results suggest that the CVP pattern can be observed in patients without TSS or restored
after venous stenting. Further quantitative waveform analysis may shed more light on the physiological impact of TSS or
stenting.

Table: Demographic and clinical features.

Case 1 Case 2 Case 3 Case 4
Age 34 34 41 36
Sex Female Female Female Female
BMI 41.9 25.5 33.8 31.3
Race Black/African Hispanic/Latin White/Caucasian White/Caucasian

American

Clinical
Features
CSF Leak Repaired Possible Repaired No
Headache Yes Yes Yes Yes
Papilledema ND* Yes Yes No
Tinnitus Yes Yes Yes Yes
LP OP (cmH20) 30 22 23 25
TSPG (mmHg) (15 28 16 3
Stent placed Yes Yes Yes No



BMI: body mass index, CSF: cerebral spinal fluid, LP: lumbar puncture, OP:
opening pressure, TSPG: trans-stenotic pressure gradient.

*ND: not determined. The patient was not evaluated for papilledema.
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Abstract

Introduction: Headaches are the main reason for consultations in neurology departments and general medicine. We
report on the experience of two days of free consultations in a province of Chad, with the aim of studying the burden of
headache in a section of the Chadian population.

Methodology: This was a descriptive-analytical cross-sectional study conducted over two days at Bongor provincial
hospital. All patients meeting the diagnostic criteria, between 15 and 75 years of age, were included in the study.

Results: In this study, we identified 61 patients with a 98.4% prevalence of headache in the last 12 months. The sex
ratio was 1.03, with an average age of 38. Wage earners were the most common social strata with 31.1%. Headaches
were responsible for almost a third of cases of absence from work, ranging from 1 to 5 days/month. More than half of
headache sufferers received a monthly income below the minimum wage (60,000 FCFA). Around 1/3 were prepared to
pay 25 to 2,500 FCFA/month for treatment.

Conclusion:Our work confirms the extent of headache and the burden it places on the population. Proper management
of headaches will have a positive impact on the economic cost of this pathology.

Key words: Burden, Headache, Chad.
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Abstract

Objective

Galcanezumab is licensed as preventive treatment in those with > 4 days of headaches per month. We evaluated one
year outcome on patients prescribed Galcanezumab for CM.

Methods

Adult CM patients attending the Hull Migraine clinic were prescribed Galcanezumab and followed up prospectively.
Patients maintained a headache diary for at least 1 month prior to and continuously after commencing fremanezumab.
All patients tried and failed at least 6 treatments with 93% failing OnabotulinumtoxinA. We measured monthly headache
days (MHD), migraine days (MMD), headache-free days (HFD), analgesia medication (AMD) and triptan days (TD) and
Headache Impact Test-6 (HIT6) scores at baseline and monthly during treatment for a year. The treatment was
discontinued if they had < 30% reduction in either MHD, MMD at the end of three months. At one year, those that
continued were asked to stop treatment for three months if they had < 4 headache days per month for the previous
three months and treatment recommenced if any time in the subsequent three months, the headache days went above
4 per month.

Results

125 patients (98 F, 27 M), mean age 42.5 years (range 21-75), commenced Galcanezumab between January 2022-
May 2022. 92 patients (76 F, 16 M) at 3-month follow-up had baseline MHD, MMD and HFD of 27, 17 and 3 days,
improving to 15, 6 and 15 days respectively were classed as responders and continued treatment for one year. The
remaining 33 patients (22 F, 11 M) stopped treatment due to lack of response. At one year 87 (94.5%) patients (73 F
and 14 M) were still getting > 5 days of headaches per month and continued treatment and only 5 (5.5%) patients (3 F,
2 M) were able to stop treatment. All but 1 had to restart therapy as the headache days exceeded > 5 or more between
in the month following stoppage and we await still await its outcome at month 3.

Side effects were observed in 15 (12F 3M) that included constipation, weight gain and a transient rash at the site of
injection.

Conclusion

Even though many patients with CM are reverted to episodic migraine following Galcanezumab therapy, almost all (99%)
patients are required to continue treatment for the second year.
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Demographic Variations in Triptan Costs: Exploring Ethnic Disparities in Migraine
Care
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Abstract

Background: Migraine is a highly prevalent disorder impacting a significant portion of the UK population. Whilst ethnic
disparities in healthcare quality have been extensively documented, there is little effort to assimilate their implications
on migraine care in England.

Objective: We aim to address this gap by conducting an analysis on the utilisation of migraine treatments across
populations with differences in ethnic demographics.

Methods: We employed a mixed-method approach; Inequity of migraine care was analysed using NHS OpenPrescribing
data for Sumatriptan prescriptions and nationally representative data for ethnic composition in Integrated Care Board
(ICBs) regions in England. Scatter graphs and maps were plotted, and Pearson Correlation analysis was performed. A
qualitative component in this research was also conducted to synthesise existing literature on ethnic disparities and
health inequality utilising PubMed sources.

Results: There was marked variation in the prescribing of Sumatriptan across different demographics. There was
significant positive linear association (r = 0.82, P < 0.001) between percentage of White population within an ICB and
cost of Sumatriptan prescriptions per 1000 estimated migraine population. Contrastingly, there was significant negative
correlations between Mixed, Asian, and Black populations and Sumatriptan prescription costs respectively (P < 0.001).
ICBs with the highest proportion of White population (93.4%) received the greatest Sumatriptan prescription investment
(£5732/1000 population), whilst ICBs with the largest Black population (17.60%) received amongst the lowest
Sumatriptan prescription investment (£1981.149/1000 population).

Conclusion: These findings are consistent with other studies suggesting access to migraine treatment varies amongst
ethnic groups. Interventions are required to reduce prescribing variations among ethnic communities suffering migraine.
This study had the limitation that OpenPrescribing data is not matched to individual patient records. Additional studies
are therefore needed to confirm these findings (e.g. utilising Clinical Practice Research Datalink (CPRD))
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Abstract

BACKGROUND

OnabotulinumtoxinA is now a well established preventive option for Chronic Migraine (CM) since its approval by the
Medicine and Healthcare Regulatory Agency (MHRA) in the United Kingdom and Food and Drug Administration (FDA) in
the United States since 2010. In the United Kingdom (UK), it was recommended by the National Institute for health and
Care Excellence in 2012 following failure of at least three first line preventive treatments and are appropriately
addressed for medication overuse. The Hull Migraine Clinic in the UK was the first of its kind to offer treatment since July
2010.

OBJECTIVE
To determine the long-term outcome of patients treated with OnabotulinumtoxinA in the prevention of CM.
METHODS

Adult patients receiving OnabotulinumtoxinA for CM at the Hull Migraine Clinic were followed up prospectively. All
patients had tried and failed at least one oral preventive migraine therapy. OnabotulinumtoxinA was delivered as per the
PREEMPT study protocol. Patients were asked to maintain a headache diary throughout the treatment period. Data was
extracted for headache days, migraine days, crystal clear (headache-free) days as a primary outcome measure.
Responder rates were assessed using NICE criteria at cycle 2 ( at least 30% reduction in headache days from baseline
and treatment was continued if patients fulfilled the Hull Criteria described as a 50% reduction in either headache or
migraine days or doubling of headache-free days from the baseline provided at least 6 such days are recorded post-
treatment. Treatment was stopped at cycle 2 for lack of response (negative stopping rule) or when they achieved less
than 8 days of headache per month for at least six months (positive stopping rule). Treatment was recommenced if the
monthly headache days exceeded 10 for at least three consecutive months.

RESULTS

337 (280F 57M) patients treated between July 2010 and May 2013 were followed up prospectively for 10 years from the
start of their treatment. 202 (165F 37M) were responders and continued beyond cycle 2 while 135 (115F 20M) stopped
treatment as per negative rule.

At the end of year 10 from receiving the 1st treatment, 51 (25.2%) (41F 10M) were still on treatment. Of these 30 (24F
6M) were on continuous treatment at 3-4 monthly intervals without stopping it. Additional 21 (17F 4M) patients had
been recommenced on treatment following a successful stoppage during this period. 27 (22F 5M) patients had stopped
treatment following initial response (development of resistance), 11 (All F) stopped treatment due to pregnancy and 8
(7F 1M) were lost to follow up. The remaining 105 (84F 21M), (51.9%) remained episodic following discontinuation of
treatment.

Adverse events were reported by 18% of which 6% had mild to moderate but reversible ptosis, 7% had mild to moderate
stiffness in the neck and less than 1% reported mild difficulty in swallowing. Following initial adverse events, the
treatment was well tolerated throughout the treatment period.

CONCLUSION

We present the outcome data at year 10 on a large cohort of patients receiving OnabotulinumtoxinA as preventive
therapy for CM. A quarter of the initial cohort were still on treatment although only half remained episodic following
successful stoppage. OnabotulinumtoxinA was well tolerated and no long-term side effects were reported.
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Headache during SARS-Cov 2 infection and vaccination in health workers during the
different waves of the pandemic
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Abstract

Objectives: To assess the clinical characteristics of headache related to COVID-19 infection in healthcare workers,
considering acute SARS-CoV-2 infection, vaccination status, and treatment modalities. Additionally, to investigate the
waves of the pandemic associated with higher incidence of headache and evaluate persistent headache.

Methods: This descriptive cross-sectional study was primarily conducted in a single center. A 50-item survey was
distributed to collect demographic information, headache characteristics, acute and preventive treatments, types of
vaccines administered, and their relation to headache. Appropriate frequency measures were utilized for data analysis.

Results: A total of 392 healthcare professionals participated, with majority being female (71%). Headache associated with
COVID-19 infection was predominantly described as frontal, bilateral, pressing, and of moderate intensity. Nonsteroidal
anti-inflammatory drugs (NSAIDs) were the most commonly used acute treatment (43.8%), while antidepressants were
the preferred choice for preventive treatment. Among the participants, 22 individuals experienced persistent headache,
of which 18 were related to the infection, with an average HIT-6 score of 64. Comirnaty vaccine was administered in the
highest proportion (64.6%), and it also showed the highest rates of headache occurrence (18/42 patients).

Conclusions: Headache related to vaccination was less frequent and persistent compared to headache related to SARS-
CoV-2 infection, predominantly affecting female individuals. The waves of the pandemic associated with the highest
number of headache cases were the first and sixth waves. The Comirnaty® (Pfizer/BioNTech) and Spikevax® (Moderna)

vaccines have been associated with a higher percentage of headaches, primarily in women aged 25 to 35 years.
Headaches typically occurred one day after vaccination
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A Novel Injection Approach to "Follow-the-Pain" for Peri-ocular Pain in Chronic
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Abstract

Background. Chronic migraine affects 1-2% of the population globally and is a highly disabling condition.

Onabotulinum toxin A (Botox®) was the first treatment to be approved to treat Chronic migraine. The PREEMPT protocol
consists of a fixed site-fixed dose injection paradigm with an optional follow-the-pain paradigm. As per the PREEMPT
protocol, additional follow-the-pain injections can be utilized in the occipitals, temporalis, and trapezius regions when
patients experience early wear off from treatment, have suboptimal control of their migraines or have areas of
tenderness corresponding to areas of allodynia. Patients with Chronic migraine who suffer from peri-ocular pain do not
benefit from the current PREEMPT injection protocol. We hypothesize that targeting these periocular areas of heightened
localized pain with Onabotulinum toxin A injections will decrease peripheral sensitization within trigeminal nerve
nociceptors and indirectly affect central sensitization in higher cortical regions of the brain.

Methods. An observational chart review of 51 patients was completed with 48 being female and 3 being male. The
mean patient age was 45 years old. Patients had an ICHD-3 confirmed diagnosis of Chronic migraine and had associated
complaints of peri-ocular pain. Patients had been receiving Onabotulinum toxin A according to the PREEMPT protocol for
at least three treatments prior to the addition of follow-the-pain injections in the lateral orbicularis oculi regions. Using
an on-line questionnaire, patients were asked to rate their pain scores (scale 1-10) in the peri-ocular area before and
after injections in the lateral orbicularis oculi region, rate their response to the peri-ocular follow the pain injections on a
5-point Likert scale, rate the change in peri-ocular pain and overall migraine severity after injection over the lateral
orbicularis oculi region, and finally, patients were asked if their overall migraine control had improved after lateral peri-
ocular injections of Onabotulinum toxin A. Patients were also given the opportunity to provide subjective comments
regarding noted changes in migraine symptoms with the addition of these peri-ocular injection sites.

Results. The average pain score reported prior to the lateral orbicularis oculi follow-the-pain treatment was 7.94/10. 42
of the respondents (82.4%) rated their pain between 7-10/10. The highest frequency pain scores were 8/10 for 21.6% of
respondents and 9/10 for 29.4% of respondents. There was an overall reduction in the reported severity of localized
pain around the eyes following the addition of injection sites in the lateral orbicularis oculi. Thirty-four of the 51
respondents (66.6%) reported pain intensity between 1-4/10 after the addition of follow-the-pain injection sites in the
lateral orbicularis oculi. The number of respondents reporting pain intensities between 7-10/10 decreased from 82.4%
in the pre-treatment rating to 11.7% of respondents in the post-treatment rating. The highest frequency pain scores in
the post-treatment responses were 3/10 for 25.5% of respondents and 4/10 for 21.6% of respondents. On the 5-point
Likert scale, 78.4% of the respondents indicated at least a very good or excellent response to treatment. Overall
migraine severity improved in 25.5% of the respondents and was rated as excellent, 35.3% indicated a very good
improvement, and 25.5% indicated good improvement. Finally, 92.2% of respondents found that the addition of these
novel follow the pain sites around the eyes resulted in further improvement in migraine control.

Conclusion. Overall, the results suggest that Onabotulinum toxin A administration in the lateral orbicularis oculi may
result in decreased localized symptoms of pain in the periocular area and an overall improvement in migraine control.
Onabotulinum toxin A decreases the release of pro-inflammatory and excitatory neuropeptides involved in transmitting
nociceptive pain and contributing to peripheral and central sensitization in migraine. Thus, targeting areas of
heightened localized pain within the trigeminal nerve system is a treatment approach that warrants further
investigation.
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Abstract

Objective: Apathy might be associated with poor quality of life (QOL) and poor response to treatment. However, the
nature of apathy’s impact on migraine patients has not been highlighted. We aimed to investigate the correlation
between apathy and associated factors in migraine patients, and the relationship between apathy and QOL.

Methods: We recruited migraine patients at a headache clinic, and age, gender, education-matched healthy controls.
The subjects were evaluated by the Apathy Evaluation Scale-Self (AES-S), Patient Health Questionnaire-9 (PHQ-9), and
Generalized Anxiety Disorder-7 (GAD-7). Migraine patients were also assessed by the Migraine Disability Assessment
Scale (MIDAS) and the Korean Migraine-Specific Quality of Life Questionnaire Version 2.1 (K-MSQ).

Results: The mean scores of the AES-S, PHQ-9, and GAD-7 were significantly higher in migraine patients than in controls.
Migraine chronicity, duration of migraine, the MIDAS score, and the PHQ-9 score were significantly associated with the
overall AES-S score. The strongest factor affecting the overall AES-S score was duration of migraine (B = - 0.258, p <
0.001), followed by migraine chronicity (B8 = - 0.233, p = 0.001) and the PHQ-9 score (B = 0.232, p = 0.001). The
overall AES-S score was inversely proportional to the scores of the three K-MSQ dimensions (p < 0.001).

Conclusion: Apathy might be a common feature in CM patients or a longer duration of migraine patients, adjusted for
coexisting depression. Clinicians need to treat migraine earlier to prevent the occurrence of apathy and poor QOL.
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Abstract

Objective

Headache calendars are essential tools in diagnosing and monitoring headaches. They are used in clinical practice for
long-term monitoring, but their validation remains limited. Digital headache calendars have gained popularity due to
several advantages over traditional paper diaries. The aim of this study was to validate the use of a digital calendar in
monitoring patients with migraine and tension-type headache (TTH).

Methods

From July 2022 to February 2023, patients diagnosed with migraine and TTH were enrolled in this study. The validation
of the digital calendar involved comparing self-reported single headache attacks in the digital calendar with the
diagnostic headache diary based on the ICHD-3 criteria for migraine and TTH. Sensitivity and specificity were calculated
to assess reliability, and the level of agreement was calculated using kappa-statistics.

Results
This study included 30 patients (41 = 12 years, 87% women) diagnosed with migraine and TTH. The level of agreement
in classification of a single headache attack as migraine revealed a sensitivity of 82% and a specificity of 78%,

representing a substantial level of agreement (K = 0.60). The classification of a single headache attack as TTH revealed
a sensitivity of 84% and a specificity of 72%, with a moderate level of agreement (K = 0.54).

Conclusion

The digital calendar proves effective in monitoring single headache attacks in patients with migraine and TTH. In clinical
practice, we recommend using the digital calendar as a monitoring tool for headache patients, as they can accurately
identify true migraine and TTH days.
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Abstract

A migraine is one of the common disabling primary headache disorders, which is the most common disorders of the
nervous system. Headache disorder is divided as primary headache or secondary to other diseases. Primary headache
syndrome categorized into migraine, tension type headache (TTH) and cluster headache. They are often lifelong
conditions, causing pain and inability, also reducing productivity (Rastenyté et al., 2017). The last study of prevalence of
migraine in Malaysia was in 1996 which was 9%. Migraines are complex neurological disorders, and while the exact
cause is still not fully understood, there are several recognized risk factors that can contribute to their development.

The aim of this study was to get determine the risk of factors of migraine subjects in Malaysia population. A case and
control study was done analyzed in 113 migraine patient and 163 control subjects. The questionnaire being distributed
to migraine patient. The study reported that there were significant different between gender, education, job, salary, and
marriage with migraine subject among Malaysian population, (p<0.005). The study supports the list of risk factors
found in migraine among Malaysia population.
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Abstract

Introduction: Cervicogenic headache is one of the most disabling headaches that causes major physical dysfunction
when compared to other headache disorder. Neuropathic and nociceptive pain component in cervicogenic headache are
thought to have an impact on sufferers’ disabilities such as depression, anxiety and sleep disturbances which cause
decreasing in the quality of life. This study aims to bear out association between pain type and quality of life in
cervicogenic headache patients at Neurology Outpatient Clinic, Dr. Soetomo General Academic Hospital, Surabaya.

Material and Methods : This is an observational analytic study with cross-sectional design for patients with cervicogenic
headache who met inclusion and exclusion criteria during the period June to August 2020 at Neurology Outpatient Clinic,
Dr. Soetomo General Academic Hospital, Surabaya. Pain type examination was measured with painDETECT questionnaire
and quality of life examination was measured using the 36-item short-form questionnaire and Health Survey (SF-

36). Neuropathic pain was assessed if painDETECT score above 12 and poor quality of life was assessed if SF-36 score
below 50.

Results : The sample size was 30 subjects. We found 13 subjects with poor quality of life (87%) and 2 subjects with good
quality of life (13%) in neuropathic pain group, while in subjects with nociceptive pain, we found 1 subject with poor
quality of life (7%) and 14 subjects with good quality of life (93%). Chi-square statistical analysis obtained p-value<0.01.
Conclusion : There was a significant association between pain type and quality of life in cervicogenic headache,
meanwhile patients with neuropathic pain have a worse quality of life than nociceptive pain. This study provides insights
on the importance of pain type evaluation to maintain good quality of life in cervicogenic headache.

Keywords : cervicogenic headache, neuropathic pain, nociceptive pain, quality of life, SF-36, painDETECT
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Abstract

One Sentence Summary: Intravenous ketamine represents a safe, tolerable, and efficacious treatment option for
pediatric patients with refractory headaches.

Background: Patients with severe and refractory headaches often have few options for treatment despite ongoing pain
and significant disability. While intravenous dihydroergotamine (IV DHE), an ergot derivative with 5HT agonism, is often
effective for the majority of pediatric patients presenting with status migrainosus and refractory headaches, a significant
proportion of patients will fail to respond or cannot receive IV DHE due to intolerability/contraindications. Ketamine, a
NMDA receptor antagonist, has emerged as potential therapeutic option for this population and has demonstrated
benefit in other chronic pain syndromes and refractory mood disorders. Unfortunately, there is a paucity of literature
available about the efficacy and tolerability of IV ketamine in the treatment of refractory pediatric headaches and status
migrainosus.

Methods: We conducted a retrospective chart review of patients 5-21 years old, admitted to a tertiary pediatric referral
center between 2019-2022 for the treatment of refractory headache with continuous intravenous ketamine. Patients
were excluded if they received both ketamine and IV DHE in the same encounter, had a secondary etiology for
headache, or had a pain score < 3 (on verbal analogue scale, 0-10) at presentation. Primary outcome measures were
percent pain reduction at discharge ([Discharge Pain Score - Initial Pain Score]/Initial Pain Score*100), serious adverse
events, medication side effects, headache recurrence within 72 hours, and headache recurrence within 30 days post-
discharge. Recurrence was defined as phone call or re-presentation to care for headache requiring rescue therapy.
Demographic variables were also collected.

Results: 58 encounters comprised of 38 unique patients were included for analysis. The median age was 15.8 years
(IQR 13.42-17.41) and 44/58 (76%) of patients identified as female. The most common diagnosis was chronic migraine
without aura (45/58, 78%) and the median duration of headache or headache pain exacerbation at presentation was 10
days (IQR 3-26.5). The median maximum dose of ketamine was 0.28 mg/kg/hour (IQR 0.2-0.4) and the median duration
of infusion was 3 days (IQR 2-3). The median percent pain reduction at discharge was 50% (IQR -67% to +25%). 37/58
(64%) of patients did not have headache recurrence or exacerbation with 1 month of discharge. Of those that recurred,
the median time to recurrence was 7 days (IQR 3-12.5). 5/58 (9%) had recurrence with 72 hours of discharge. There
were no serious adverse events. The most common side effects were dizziness (19%), nausea (12%), hallucinations
(12%), blurry vision (12%), cognitive fog (9%), dysphoria (5%) and vomiting (4%). 4/58 (7%) encounters terminated
therapy early due to side effects.

Conclusion: Intravenous ketamine is an effective, safe and well tolerated treatment option for refractory pediatric
headaches and status migrainosus. There was a median pain reduction of 50% at discharge and nearly two-thirds of
patients did not re-present for further rescue therapies within 1 month. There were no serious adverse events and side
effects were very well tolerated.
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Abstract

Objective

The blink reflex is useful to distinguish between primary and secondary trigeminal neuralgia and test the function of the
trigeminal nerve. No prior studies have investigated whether the blink reflex could identify differences in
electrophysiological responses between classical and idiopathic trigeminal neuralgia. The study investigated differences
in latency and area under the curve in a cohort of classical and idiopathic trigeminal neuralgia patients.

Methods

Trigeminal neuralgia patients from the Danish Headache Center were consecutively enrolled in the study. According to
degree of neurovascular contact assessed by magnetic resonance imaging findings, the patients were subtyped into
either classical or idiopathic trigeminal neuralgia. The investigators and assessors of the blin reflex were blinded to the
TN subtype and pain side. The blink reflex measured the R1 and R2 latencies as marker of nerve conductance, as well as
the area under the curve as marker of the amplitude of the blink reflex.

Results

The study group constituted of 25 patients with classical trigeminal neuralgia and 30 patients with idiopathic trigeminal
neuralgia. None of the blink reflex latencies (R1, R2) or the area under the curve significantly differed between the two
TN subtypes when adjusted for age and sex (P > 0.05).

Conclusion

Our findings suggest that the blink reflex cannot be used as a diagnostic tool to differentiate between classical and

idiopathic trigeminal neuralgia. The study also suggests that classical and idiopathic trigeminal neuralgia may share
common pathophysiological mechanisms.
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Abstract

Background:

Fremanezumab is a humanized monoclonal antibody targeting calcitonin gene-related peptide approved for the
treatment of chronic and episodic migraine, with two dose regimens studied in clinical trials, 675mg quarterly and
225mg monthly. Patient and physician preferences play a role when different dose regimens are available.

Objective:

To describe and compare the effectiveness, safety, and adherence to treatment with monthly or quarterly
fremanezumab in a real-life cohort of patients with migraine.

Methods:

Retrospective observational study with prospective data collection. Patients with migraine treated with fremanezumab
followed for 3 or more months, and not previously treated with another anti-CGRP antibody, were included. Variables of
effectiveness and safety were analyzed at 3 and 6 months. The primary endpoint was the mean change in the average
number of migraine days per month (MMD) between the first 3 months after the first injection and baseline, comparing
the two dosing regimens. As secondary endpoints the percentage of patients with reduction >50% in MMD, the
percentage of adverse events, the withdrawals due to adverse events, changes in acute treatment consumption, and
the percentage of patients continuing the treatment with fremanezumab after 6 months were evaluated.

Results

Sixty nine patients were included (26 monthly, 43 quarterly). Baseline characteristics did not differ significantly between
the two groups. The baseline MMDs were 14 in monthly and 15,4 in quarterly group. In month 3, a reduction compared
to the baseline of 4,3 and 5.2 MMD respectively was observed, 0,9 days in favor of the quarterly group (p=0.56), and in
month 6, of 5.8 and 6.2 days, 0.4 days in favor of quarterly group (p=0.84).

The percentage of adverse events was the same at month 3 for both groups (30%) and it was 27% for the monthly and
19% for the quarterly regimen in month 6, with local reaction and constipation being the most frequents. Only one
patient withdrew treatment due to adverse events (local reaction, in the monthly regimen and month 3). The
percentage of patients with reduction >50% MMD for the monthly and quarterly group at month 3 was 42.3% and
44.2% respectively, and at month 6, 43,5% and 46,3%, not significantly different. At month 6, 87% of patients in
monthly and 87,8% in quarterly group were continuing the treatment.

Conclusions

In the main efficacy, safety and adherence items analyzed, no statistically significant differences were observed between
the two dosage regimens of fremanezumab in this real-life study.
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Changes in frequency and severity of neck pain after the treatment for medication-
overuse headache

Soo Jin Chol, Han Beet Kimz, Hong-Kyun Park3
1Dongtan Sacred Heart Hospital, Hwaseung, Korea, Republic of. 2Dongtan Sacred Heart Hospital,, Hwaseung, Korea,
Republic of. 3Inje University llsan Paik Hospital, Goyang, Korea, Republic of

Abstract

Background: Neck pain is one of burdensome symptom in the patients with headache. However, the frequency and
severity of neck pain has not been well evaluated in medication-overuse headache (MOH). We investigated the
frequency and severity of neck pain in a prospective registry of MOH. We hypothesize the neck pain can be improved
with treatment of MOH.

Methods: We analyzed the data of on-going multicenter cooperative registry (Registry for Load and Management of
MEdicAtion OveruSE Headache [RELEASE]) since April 2020. Treatment for MOH included withdrawal or tapering of
overused medication and preventive medications based on the decision of investigators. Neck pain was assessed by the
structured interview at baseline, 1, 3, 6, 12 months of follow-up. Neck pain was classified as mild or severe according to
its association with high disability or functional limitation. The proportion of neck pain at baseline and 3 months of
follow-up was compared by McNemar's test and the association with MOH reversal at 3 months was assessed by Chi-
square test.

Results: A total of 309 patients, 85.1% female, were enrolled. At baseline, 191 patients (61.8%) had neck pain and 78
patients were severe (25.3%). MOH patients with neck pain had more cutaneous allodynia (allodynia symptom checklist-
12, 1.0 [0.0-4.0] vs. 0.0 [0.0-2.0], p=0.007) and decrease quality of life (migraine-specific quality-of-life, 179.3 [116.0-
218.8] vs. 187.9 [137.1-250.0], p=0.036) compared to MOH patients without neck pain. A total of 228 patients
returned for the 3 months visit and 118 patients (51.7%, p < 0.001) had neck pain and 24 patients (10.5%, p < 0.001)
were severe. At 3 months follow-up, 138 (60.5%) patients were recovery from MOH. The proportion of severe neck pain
were 6.5% in patients with recovery from MOH and 16.7% in patients without (p = 0.026).

Conclusions: About two-thirds of MOH patients had neck pain and one-fourth were severe. Treatment of MOH may reduce
neck pain, especially severe neck pain , in patients with MOH.
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The CGRP antagonist olcegepant does not block motion-induced nausea in mice
lacking CGRP-Receptor Component Protein (CGRP-RCP)
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Abstract
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Objective: Migraine and vestibular migraine (VM) are disorders associated with heightened motion sensitivity that lead
to symptoms of motion-induced nausea. Monoclonal antibodies (mAbs) blocking CGRP and its receptor, as well as
“gepants” antagonizing the CGRP receptor have been proven effective to reduce migraine nausea. However, 40% of
patients are unresponsive to these new drugs, suggesting there may be other targets. The receptor for CGRP consists of
three complexed proteins, i) CLR, ii) RAMP1, and iii)) CGRP-Receptor Component Protein (RCP), an intracellular peripheral
membrane protein required for signaling through the Gas pathway. While current therapies have focused on
antagonizing CGRP or CLR/RAMP1 complex we investigated what the loss of CGRP-RCP would have on a motion-induced
nausea pain.

Methods: We have generated mice with a loxP conditional knockout of the 2nd exon of the Crcp gene. We then crossed
these Crcp-loxP mice with nestin-CreER mice, resulting in mice with blocked neuronal RCP expression following tamoxifen
induction. Tamoxifen-induced Crcp-loxP mice not expressing Cre served as controls. Both groups of mice were tested
after tamoxifen induction in an assay of motion-induced nausea. Mice were assessed after intraperitoneal (IP) injections
of: i) vehicle-PBS, ii) CGRP (0.1 mg/kg), or iii) CGRP (0.1 mg/kg) co-delivered with either olcegepant (1.0 mg/kg-CGRP-
receptor antagonist) or rizatriptan (1.0 mg/kg-selective serotonin receptor agonists).

Results: We observed that CGRP increased motion-induced nausea, and that olcegepant (but not rizatriptan) was able to
mitigate CGRP’s effect in tamoxifen-treated control mice (n = 11F/11M). Interestingly, floxed CGRP-RCP null (-/-) mice
responded similarly as controls to CGRP, yet neither olcegepant nor rizatriptan mitigated CGRP’s effects (n = 11F/11M);
suggesting that the absence of CGRP-RCP renders the receptor unresponsive to the antagonist olcegepant.

Conclusion: In summary, our findings show that: i) systemic CGRP increased motion-induced nausea in both control
and mice lacking neuronal CGRP-RCP; and ii) loss of intracellular CGRP-RCP can render the CLR/RAMP1 complex
insensitive to olcegepant, showing antagonist bias at the CGRP receptor.
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Abstract

Objective: To determine whether Lu AG09222—an investigational humanized monoclonal antibody directed against the
pituitary adenylate cyclase-activating polypeptide (PACAP) ligand—would inhibit the PACAP-signaling cascade by
abolishing its vasodilatory and headache-inducing abilities.

Methods: In a randomized, double-blind, parallel-group, single-dose, placebo-controlled study of Lu AG09222, healthy
volunteers aged 18-45 years without history of headache disorders were randomly allocated to three treatment
sequences (1:2:2) on two experimental infusion visits: placebo+saline+saline (n=5), placebo+PACAP38+vasoactive
intestinal peptide (VIP) (n=10), and Lu AG09222+PACAP38+VIP (n=10). The primary outcome measure was area under
the curve (AUC) of the change in superficial temporal artery (STA) diameter from 0 to 120 min after start of infusion of
PACAP38. Secondary and exploratory outcomes analyzed changes in facial blood flow, heart rate, and headache. This
study was conducted at the Danish Headache Center in Copenhagen, Denmark, and is registered with ClinicalTrials.gov
(NCT04976309).

Results: In participants who received Lu AG09222+PACAP38 infusion, there was a significantly lower STA diameter (mean
(SE) [95% CI] AUC -35.4 (4.32) [-44.6, —26.3] mmxmin; P<0.0001) compared to participants who received
placebo+PACAP38 infusion. Secondary and explorative analysis indicated LUAG09222 inhibited a PACAP38 infusion
induced increase in facial blood flow, heart rate, and mild headache.

Conclusions: This proof-of-mechanism study demonstrates that Lu AG09222 inhibits PACAP38-induced cephalic
vasodilation and increase in heart rate, and reduces concomitant headache. Lu AG09222 can be a potential therapy
against migraine.
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Abstract

Objective: Endocannabinoids activate both cannabinoid (CB) receptors and transient receptor potential vanilloid 1
(TRPV1) channels to modulate vascular tone and pain pathways, including migraine. The contribution of TRPV1 channels
in the sex-dependent modulation of vascular effects of endocannabinoids is not fully characterized. We investigated: (i)
the vascular effect of anandamide (AEA, an endogenous CBjp receptor/TRPV1 channel agonist) and
N-arachidonoylethanolamine (ACEA, a synthetic CB1 receptor agonist); and (ii) the possible role of TRPV1 as modulator of
the endocannabinoid system.

Methods: Human coronary artery segments [HCAs, (women n=14, 50+4 years; and men n=9, 53%3 years)] were used
to evaluate the vasoactive effect of AEA (0.001-100 puM) or ACEA (0.01-10 uM). Therefore, concentration-response curves
were constructed to obtain the maximum relaxant response (Emax). In a different setup of experiments, we evaluated

the effect of 1 uyM AM6545 (selective CB1 receptor antagonist) in the E,gx produced by AEA or ACEA in HCAs with or
without capsaicin (TRPV1 activator, 10 uM) pretreatment.

Results: In HCAs from both women and men, AEA or ACEA induced concentration-dependent vasorelaxation. The Eyax
to AEA (women 59+3% vs men 37+4%) or ACEA (women 53+3% vs men 34+5%) was significantly higher in women
than in men. Additionally, the Ey,ax to AEA or ACEA was inhibited in the presence of AM6545: AEA, [women (control:
59+3% vs AM6545: 29+4%); men (control: 37+4% vs AM6545: 20£6%)]; and ACEA [women (control: 42+5% vs
AM6545: 17+5%); men (control: 22+5% vs AM6545: 11+5%)]. Moreover, TRPV1 desensitization produced a significant
decrease in the Epygx to AEA or ACEA in women (control: 59+3% vs capsaicin: 42+3%; and control: 42+5% vs capsaicin:
21+5%, respectively) but not in men (control: 37+4% vs capsaicin: 29+5%; and control: 22+4% vs capsaicin: 20+5%,
respectively).

Conclusion: There is a differential vasoactive effect of the endocannabinoids between women and men, which is
modulated by CBj receptors. Moreover, TRPV1 modulation of the endocannabinoid system might involve sex-dependent

mechanisms. These findings suggest that the crosstalk between the endocannabinoid and vanilloid systems could
represent a potential target for the treatment of neurovascular disorders, including migraine.
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Abstract

Objectives: Here, we aimed to use receptor target maps combined with functional MRI data to identify neurotransmitters
modulating brain circuit alterations in VSS, and to compare such changes with those shown by subjects with migraine.

Neuropharmacological changes in visual snow syndrome (VSS) are poorly understood. Involvement of glutamatergic
networks is in line with evidence of hyperexcitability in the visual cortex, whereas hypotheses of dysfunctions of the
serotoninergic (5-HT) system are based on cases of VSS being triggered by hallucinogenics, which target the 5-HT2A
receptor. However, also dopaminergic, noradrenergic and gabaergic circuits might play a role in the pathogenesis of
VSS.

Methods: We used Receptor-Enriched Analysis of Functional Connectivity by Targets (REACT) to estimate and compare
the molecular-enriched functional networks of patients with VSS (n=24), healthy controls (HCs, n=24) and migraine
patients (n=25), both with (MwA n=15) and without aura (MwoA, n=10). Of the patients with VSS, n=9 had no migraine
(pure VSS), n=14 had concomitant migraine, both with and without aura (VSS-MwA and VSS-MwoA).

For REACT we employed receptor density templates of the transporters of dopamine (DAT), noradrenaline (NAT) and
serotonin (SERT), as well as the GABA-A and NMDA receptors, and estimated the subject-specific voxel-wise functional
connectivity (FC) maps related to these molecular systems. We also ran a supplementary analysis focused on serotonin,
exploring FC related to SERT, 5-HT1B and 5-HT2A.

For each system, we ran a one-way ANCOVA to compare the three groups (HC, VSS and migraine), including framewise
displacement as a covariate of no interest. Additionally, to test if the changes found in the main analysis were unique to
VSS, we ran sub-group one-way ANCOVAs comparing HC, pure VSS, MwoA; and HC, pure VSS, MwA.

Results: The ANCOVAs revealed significant differences in the SERT- and NMDA-enriched functional networks across the
three main groups. Post-hoc analyses identified FC decreases in the SERT-enriched network between patients (both VSS
and migraine) and HCs in the insula. In the NMDA-enriched network there was FC decrease in VSS with respect to HCs
and migraine patients in the middle-posterior cingulate cortex.

In the 5-HT2A-enriched functional network, we found a bilateral area of decreased functional connectivity related to 5-
HT2A in VSS and migraine as compared to HCs in the visual regions V5 and V3/V3A. The sub-group analysis showed
similar decreased FC related to 5-HT2A in these areas in both pure VSS and MwA sub-groups, but not in MwoA.

Conclusions: Our results show that glutamate and serotonin are involved in brain connectivity alterations in areas of the
limbic and visual systems in VSS. Importantly, decreased connectivity related to 5-HT2A in the visual network in VSS is
independent of migraine biology, and shows a similar dysfunction to that of migraine with aura.
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Abstract

Background: Migraine, a complex brain disorder, is regarded as a possible clinical manifestation of brain energy
dysfunction. The trigeminovascular system is considered the basis for the pathogenesis of migraine. We performed
quantitative proteomics to analyse the protein signatures of certain regions in the trigeminovascular system, focusing on
changes in mitochondrial function.

Methods: The mouse model of chronic migraine was established by repeated nitroglycerin (NTG) stimulation. The
migraine-like behaviors were evaluated by von-Frey filament, hot plate instrument and light-dark box. Differential
expressed proteins (DEPs) in some subcortical brain regions of trigeminovascular system were screened based on liquid
chromatography-tandem mass spectrometry (LC-MS/MS). Compare the commonality and specificity of key signal
pathways in different brain regions. Mitochondrial function was measured by Elisa, and mitochondrial morphology was
observed by transmission electron microscope (TEM).

Results: The mouse central sensitization model of chronic migraine was successfully established by repeated NTG
stimulation, which was characterized by periorbital and hind paw allodynia, and photophobia. The results of quantitative
proteomics showed that 529,109,163,152 and 419 DEPs were detected between the NTG and control group in
thalamus, hypothalamus, periaqueductal grey (PAG), trigeminal ganglion (TG) and trigeminocervical complex (TCC),
respectively. No common key signal pathways were found across brain regions. The most significant change in the brain
region-specific pathway was the thalamic mitochondrial dysfunction. Compared with the control group, the concentration
of ATP and the activity of respiratory chain Complex | decreased (P < 0.05), and the number of abnormal mitochondria
per unit area increased (P < 0.01) in thalamus in the NTG group.

Conclusion: Our findings highlight the involvement of mitochondrial damage in the thalamus in central sensitization of
chronic migraine, which provide evidence of possible metabolic mechanisms in migraine pathophysiology.

Keywords: Chronic migraine; Thalamus; Mitochondrial damage; Proteomics.
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Abstract

Objective: To field-test current International Classification of Headache Disorders version 3 (ICHD-3) criteria for headache
attributed to Idiopathic Intracranial Hypertension (llH) and to characterize headache phenotype in new-onset IIH
compared to clinical mimicries.

Methods: In a prospective cohort of newly referred patients suspected of IIH at two tertiary headache centers applicability
of the ICHD-3 was tested comparing patients with verified IIH to those in whom IIH was disproven (nonllH). Headaches
were also phenotyped according to resemblance of a primary headache disorder.

Results: In patients with IIH (n=140), 72% had a new/worsened headache at time of diagnosis compared to 68% in the
non-lIH group (n=99, p=0.66). Sensitivity of ICHD-3 criteria was 93%; specificity was 100%. Of all patients with
headache, 65% and 0% fulfilled ICHD-3 criteria for IIH related headache in IIH and nonllH, respectively. Comparing
headache in IIH and nonllH, it was migraine-like in 36% and 30%, tension type-like in 24% and 11%, and other/non-
classifiable in 24% and 25% (p=0.35), respectively. Pulsatile tinnitus accompanying headache was significantly more
frequent in lIH vs. non-lIH (60% vs. 26%, p<0.0001), but did not improve headache criteria applicability.

Conclusion: Current ICHD-3 headache criteria are sensitive and specific. Simplification may improve operationality
without compromising accuracy; a new or worsened headache related to active IIH seem sufficient.
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Abstract

Objectives: Although headache related to COVID-19 vaccines is now well-recognized in the acute setting, little is known
about its course and associated features in the long term. We aimed to investigate the course of prolonged/worsened
COVID-19 vaccine-related headaches (PVRH).

Methods: We conducted a multinational, prospective study that included detailed questions about patients’ pre- and
post-vaccination headache conditions. In order to participate, patients must have experienced headache onset within
the first 15 days after COVID-19 vaccination, and the headache starting within 0-72 hours after vaccination must have
extended beyond this time. Standardized questionnaires were completed by headache experts at the first visit and at
follow-up visits 3 and 6 months after vaccination to document the characteristics of PVRH. Cluster analysis was
performed to define different patient clusters.

Results: The study included 174 patients (73.6% female) with a mean age of 45.2+13.3 years. Among them, 107
(61.5%) had a pre-existing primary headache (PPH). We identified 2 clusters within patients with PVRH; Cluster 1 (n=86)
was composed of patients with PPH and more migrainous characteristics (throbbing, increase by physical activity,
photo/phonophobia, osmophobia, nausea, frontal location, and more severe intensity) contrary to cluster 2 (n=88) with
stabbing, pressing quality and longer duration.

Conclusions: Patients with PVRH may show 2 separate clusters in the long-term independent of the type of COVID-19
vaccine type.
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Abstract

Background: There has been no study investigating the disease course of cluster headache (CH) in a long-term
prospective setting. We aimed to explore the disease course of CH and predictors of recurrence by prospectively
following up unselected CH patients.

Methods: Patients with CH were recruited between September 2016 and January 2019 from 16 hospitals in Korea. We
thoroughly collected patient demographics, disease characteristics, comorbidities, temporal changes of CH
characteristics, and treatment response at baseline and follow-up visits. We prospectively followed up patients via clinic
visit or telephone call at 3 months and yearly after baseline visit up to 5 years until January 2023. To represent the
relative frequency of bout recurrence, the averaged between-bout interval was calculated by dividing the total length of
follow up by the number of bouts observed. Univariable and multivariable linear regression analyses were performed to
explore baseline factors predictive of the averaged between-bout interval in patients with episodic CH (ECH).

Results: A total of 295 patients completed mean 5.9 follow-ups (SD 1.39, range 1-7) during mean 4.2 years (SD 1.36).
At baseline, 252 (85.4%) and 11 (3.7%) had ECH and chronic CH (CCH), respectively, while 32 (10.8%) were unclassified.
After follow-up, 5 CCHs (2 De Novo CCH; 3 secondary CCH evolved from ECH) were newly identified. For 244 patients with
ECH recruited during the active bout, a total of 298 recurrence (mean 1.2 [SD 1.44; range 0-9] per patient) were
observed in 142 (58.1%) patients during prospective follow up. Multivariable linear regression showed higher number of
lifetime bouts experienced (regression coefficient = -0.057, adjusted p = 0.003) and seasonal rhythmicity at baseline
(regression coefficient = -0.682, adjusted p = 0.036) were associated with frequent bout recurrence, while older age,
first-onset CH, and regular alcohol consumption were associated with less recurrence (regression coefficient = 0.057,
0.864, and 0.616, adjusted p = 0.003, 0.036, and 0.014, respectively).

Conclusion: This study was the first report of long-term, prospective, structured observation of bout recurrences in CH
patients. While our ECH patients had relatively low incidence of bout recurrence, a small but significant proportion of
chronification was also observed. Seasonal rhythmicity may be representative of CH disease activity, and aging may be
associated with decline of disease activity.
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Abstract

Introduction: Migraine is the second cause of disability (1). A 4-year study of nearly 8,000 employees found migraine to
be the second cause of presenteeism, costing the employer 2million USD annually (2). Migraine is estimated to account
for 157 million hours of lost work in the US and 16% of total workplace presenteeism, costing 240 billion USD annually.
The cost of migraine-related presenteeism in Japan was estimated between 375 and 2,217 USD/year/person (3).
Migraine impacts every aspect of one’s professional life: 68% of workers with migraine had lower work productivity, 55%
had to change their career goals, 39% missed work opportunities including promotions, and 38% missed out on
additional earning potential due to migraine (4). People with chronic migraine have lower incomes and are less likely to
be employed full time (35%) compared to people with low frequency episodic migraine (46%) (5). Absenteeism and
presenteeism increase with migraine frequency from 4% and 30% respectively in people with low frequency episodic
migraine to 6% and 50% in people with chronic migraine (6). The interictal burden of migraine is substantial; moderate-
to-severe for 41.5% of workers (6).

Methods: Narrative Review

Results: Ways to help people with migraine in the workplace include social support, job satisfaction, autonomy, and
migraine-friendly workplace accommodations (e.g., dimmed lights, noise reduction, scent free areas, regular breaks, air
quality). Heighted demands (quantitative, emotional, social), lower job status, and shift work negatively impact
productivity (7,8).

Migraine workplace education and management programs raise awareness and understanding, decrease stigma,
improve diagnosis and treatment, and increase productivity (7). Five prospective cohort studies found that workplace
education programs increased productivity by 29-36% (7). Five prospective cohort studies showed that workplace
education plus management programs cut absences in half and increased productivity during migraine attacks by 36 to
59% (7,9). The Novartis Migraine Care program consisted of a company-wide migraine awareness and neurology care
campaign combined with 6 months of individualized coaching sessions for those interested (9). It reduced migraine
disability by 64% at 9 months (9). Participants gained 10.8 working and 13.6 migraine-free days/year for private/social
life. Novartis’ return-on-investment was 490% (9).

The largest migraine workplace education and evaluation program enrolled 73,432 (91%) Fujitsu employees in Japan
(10). The prevalence of migraine was 17% but 70% of participants had some headaches (10). About 5% of total
participants had moderate-to-severe headaches and 4% sought consultation through the program (10). The program
improved the understanding of headache disorders of 73% of participants. It increased productivity for employees with
headache disorders (1.2 fewer absentee and 14 fewer presentee days per employee per year) with a 32 fold return-on-
investment (10). The success of the Fujitsu Headache Project relied on a relationship of trust between the organization
and a headache specialist leader, an organizational culture emphasizing employee health, and inclusion of all employees
and relevant stakeholders.

The Fujitsu Headache Project emphasizes the need to educate the entire employee and c-suite population on headache
disorders to increase understanding, decrease stigma, and improve health and productivity outcomes (10). Stigma
towards migraine is pervasive and interferes with the ability to work of people with migraine (12-15). Only 22% of
employers think that migraine is serious enough to justify a work absence (16). A little less than a third of people
without migraine think that people with migraine make things difficult for their coworkers and use migraine as an excuse
to get out of work commitments (13). More than half of workers do not disclose headache as a reason for their absences
due to the stigma (17). The Fujitsu Headache Project, which included education of all employees had a dramatic effect
on stigma; 83% of participants without headache changed their attitude towards colleagues with headache disorders
(10).

Discussion: As workplaces are redesigned after the COVID19 pandemic, it is crucial to advocate for workplace education
programs like the International Headache Society Global Patient Advocacy Coalition (IHS-GPAC) Migraine Fitness (18).
Headache specialists should advocate and champion workplace programs since one of the main priorities, as

ambassadors for the field, is to have a public health impact on the lives of people who are impacted by the diseases to
which they have committed their professional lives to treat.
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Abstract

Background: Sleep apnea headache is a recurrent universal pressing headache without accompanying symptoms at
awakening that resolves within 4 h. The diagnosis requires polysomnography-verified apnea hypopnea index=5, that is,
obstructive sleep apnea (OSA). The prevalence of sleep apnea headache is 10-15% in people with OSA, whereas
morning headache occurs in 5%. The aim of the present study is to investigate the polysomnographic and clinical
characteristics of sleep apnea headache among persons with PSG-verified OSA.

Method: The study was conducted in the sleep center of University of Health Science, Erenkdy Mental and Nervous
DiseaseTraining and Research Hospital. Clinical and polysomnographic data of the patients diagnosed as sleep apnea
headache (SAH)according to IHS-3 criteria and who underwent polysomnography were collected retrospectively and were
grouped as mild, moderate and severe OSA. Patients with morning headache expect sleep apnea headache an