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Objective: The pathological underpinnings of idiopathic intracra-
nial hypertension (IIH), a disease that primarily affects young obese 
women of reproductive age, are unknown. Although metabolic dys-
regulation occurs later in the disease course of IIH, it is unclear if this is 
present at the point of diagnosis, or if this dysfunction could be patho-
genic or a consequence of IIH. Moreover, given the lack of prognostic 
markers in IIH, it is vital to understand if potential metabolic dysfunc-
tion has prognostic value.
Methods: In a prospective cohort of newly diagnosed IIH patients 
with follow up at ocular remission (N=60) we performed non-targeted 
liquid chromatography tandem mass-spectrometry metabolomics on 
serum and cerebrospinal fluid (CSF) with age, sex and BMI matched 
healthy controls (N=35).
Results: The lipid sphingosine-1-phosphate (S1P) is lower in newly 
diagnosed IIH patients (IIH vs control, fold change 0.47, P<0.0001) 
where this normalizes following ocular remission (remission vs IIH, fold 
change 2.23, P=0.044). Lower S1P at diagnosis, is predictive of a lower 
chance of developing bilateral optic nerve atrophy (P=0.02). Serum 
adenosine (P<0.01), glutamate (P<0.0001) and CSF LysoPC (C18:0) 

(P<0.0001) and LysoPC (C16:0) (P<0.0001) were lower in new onset IIH 
but show no visual prognostic value. In newly diagnosed IIH patients, 
pathway analysis identifies dysregulated carbohydrate metabolism in 
the CSF. Additionally, we identify dysregulated eicosanoid, neuropro-
stane and vitamin E metabolism in IIH serum. Finaly, we identify dys-
regulated amino acid, lipid and steroid hormone metabolism in the 
serum of new onset IIH.
Conclusion: We demonstrate in a rigorously phenotyped cohort of 
new onset IIH, that metabolic dysfunction is a feature of early IIH. We 
identify S1P as a candidate pathogenic moiety that could have neuro-
ophthalmological prognostic value as well as dysregulated carbohy-
drate, lipid and steroid metabolism. Future work is required to see if 
S1P has true prognostic value.
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Objective: Neurofilament light chain (NfL) is elevated in Idiopathic 
Intracranial Hypertension (IIH). It is unclear whether this reflects 
optic nerve damage or unspecific axonal damage limiting its use as a 
prognostic marker. Further investigations of neurodegenerative bio-
markers in IIH are needed. Here, we investigate NfL along with amy-
loid-beta 42 (Aβ-42), total-tau (t-tau), and phosphorylated-tau (p-tau) 
in new-onset IIH.
Methods: This prospective case-control study included newly diag-
nosed IIH patients and age, sex, and BMI matched healthy controls. 
CSF was analyzed for NfL, Aβ-42, t-tau, and p-tau, and plasma for NfL. 
Biomarker levels were compared between patients and controls and 
correlated with papilledema grade, visual fields and opening pressure 
(OP). We evaluated cNfL and pNfL levels at diagnosis in relation to vis-
ual field defects and optic nerve atrophy at ocular remission.
Results: We included 37 IIH patients and 35 controls. IIH patients 
showed higher levels of age-adjusted cNfL (1.4 vs. 0.6 pg/mL, q<0.001) 
and pNfL (0.5 vs. 0.3 pg/mL, q<0.001) compared to controls. The t-tau/
Aβ-42 ratio was elevated in IIH (0.12 vs. 0.11, q=0.04). Significant posi-
tive linear correlations were observed between cNfL, pNfL, t-tau/Aβ-42 
and OP. High cNfL was associated with severe papilledema and peri-
metric mean deviation was inversely correlated with cNfL. No associa-
tions were found between cNfL/pNfL and ophthalmological outcomes 
at remission.
Conclusion: Elevated cNfL, pNfL, and t-tau/Aβ-42 were found in 
new-onset IIH compared to controls. cNfL was associated with OP, 
papilledema severity and visual field defects at diagnosis. There 
were no signs of global axonal damage. Our findings indicate early, 
pressure-induced optic nerve damage in IIH, which is associated with 
cNfL. This confirms cNfL as a potential biomarker for assessing disease 
severity and optic nerve damage in IIH.
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Objective: Raised intracranial pressure (ICP) is a feature of secondary 
headaches, however, pathological mechanisms underlying headache 
are unknown, and targeted therapies are lacking. This study inves-
tigated the impact of ICP on headache pathology and the effects of 
reducing ICP with glucagon-like peptide-1 receptor agonist (GLP1-RA).
Methods: Kaolin (or saline) was injected into the cisterna magna of 
male Sprague-Dawley rats to increase ICP. After 7 days following injec-
tion mechanical thresholds were assessed. Changes in direct current 
shift [DC] and cerebral blood flow (CBF) were measured following 
KCL-induced CSD. Behavioral and CSD measurements were repeated 
in kaolin animals treated with GLP-1RA exenatide (20ug/kg) or vehicle.
Results: ICP was significantly higher in kaolin animals (saline mean 
(SD) ICP=5.46mmHg(1.22) n=6, kaolin=17.72mmHg(10.124) n=8 
p=0.001). Mechanical thresholds were decreased (periorbital; 
saline=6.43g (1.88) n=10, kaolin=2.35g(1.91) n=12 p<0.001, hind 
paw; saline=5.16g(1.40), kaolin=3.34g(2.21) p<0.001). CSD responses 
were drastically different in kaolin animals (depolarization duration 
saline=62.18s (42.13) n=9, kaolin=126.72s(76.12) n=11 p=0.038). 

%CBF change was significantly lower (saline=217.65% (37.70) n=8, 
kaolin=85.55%(30.84) n=9 p<0.001).
In kaolin animals GLP-1RA reduced ICP (vehicle=18.27mmHg (6.67) 
n=16, exenatide=9.74mmHg(6.09) n=19 p<0.001). GLP-1RA res-
cued mechanical sensitivity (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<0.0001). Exenatide improved CSD 
responses (repolarization duration vehicle=986.25s (691.82) n=6, 
kaolin=257.55s(194.56) n=7 p=0.002).
Conclusion: Raised ICP altered trigeminal sensitivity thresholds, 
neurovascular uncoupling and altered CSD responses which were 
reversed by reducing ICP with GLP-1RA. ICP may be directly related to 
headache pathophysiology and reducing ICP with GLP-1RA may pro-
vide a targeted therapeutic for headache.
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Objective: This study evaluated patient-reported outcomes from peo-
ple with migraine compared to controls regarding quality of life (QoL) 
and depression in Spain.
Methods: A cross-sectional study including 7,074 respondents to the 
2020 National Health and Wellness Survey (NHWS) captured patient-
reported outcomes about QoL using SF-12 health survey and EQ-5D 
questionnaire, and associated depression using the patient health 
questionnaire PHQ-9. Migraine patients included respondents who 
reported a physician-confirmed diagnosis of migraine (n=1,020) and 
≥1 monthly headache days (MHD) in the preceding 30 days (n= 595). 
Control group included respondents that reported no having history 
of migraine (n=5,490), matched by propensity score based on 11 
demographic and clinical characteristics (n=1,190).
Results: The mean age of the study population was 41 years and 67% 
were females. All analyses revealed significant differences (p<0.001) 
between the two cohorts in SF-12, EQ-5D and PHQ-9. Patients with 
migraine reported worse mean SF-12 mental component summary 
scores (41.88 vs 44.73) and worse SF-12 physical component scores 
(48.62 vs 51.53). EQ-5D showed greater burden in the migraine group 
compared to the control group in utility score (0.765 vs 0.844) and vis-
ual analog scale (VAS) (65.80 vs 73.54). Regarding depression, 70.4% 
of patients with migraine vs 50.5% of control group individuals had 
PHQ-9 mean index scores ≥5 and twice more patients with migraine 
(18.82% vs 9.92%) showed scores within the moderate-severe depres-
sion range. It was remarkable that 18% of patients with ≥15 MHD pre-
sented severe depression scores.
Conclusion: In 2020, during COVID pandemic, individuals suffering 
from migraine in Spain had significantly lower QoL (both mental and 
physical) and more depression compared to non-migraineurs. Glob-
ally, migraineurs reported more depression than controls, especially 
significant if they suffered from ≥15 MHD.
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Fig. 1 (Abstract AL004)  Mean score comparison of the patient 
reported outcomes in SF-12 health survey, EQ-5D questionnaire and 
patient health questionnaire PHQ-9 among people with migraine 
matched to no migraine controls
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Objective: To compare the 3-month effectiveness of galcanezumab 
and traditional oral migraine preventive medications (TOMP) in 
patients (pts) with migraine.
Methods: Pts with ≥4 monthly migraine headache days reported 
30 days prior to taking galcanezumab or a TOMP were included 
(02/2020-02/2023). The effectiveness was assessed as reduction from 
baseline in physician-reported monthly migraine headache days at 3 
months (response): ≥30% in chronic migraine (CM) and ≥50% in epi-
sodic migraine (EM). The difference in the proportion of responders 
between treatments was assessed using a weighted Chi-squared test. 
The weights were derived from a least absolute shrinkage and selec-
tion operator (LASSO) model fit of propensity scores using 65 baseline 
covariates. The response rates were also reported by migraine sub-
type (CM or EM). Sensitivity analysis was performed using Frequentist 
Model Averaging and the primary endpoint was compared between 
groups at 5% alpha level (two-sided).
Results: At baseline, most pts were diagnosed with CM, and had high 
disability, with mean monthly migraine headache days of 14.4, and 
11.4 (Table 1). [FJ1] [RLR2] At 3 months, the galcanezumab and TOMP 
cohorts reported mean (SD) monthly migraine headache days of 8.2 
(7.8) and 7.3 (5.8). The change from baseline in monthly migraine 
headache days with acute medication use was –4.98 for galcan-
ezumab and –3.47 for TOMP. Overall, the weighted response rate for 
galcanezumab was significantly greater vs TOMP (45.8% vs. 34.1% 
p<0.0001). In both migraine subtypes, the weighted response rate for 
galcanezumab was greater vs TOMP (CM: 44.3% vs. 36.9, p=0.0127; 
EM: 49.7% vs. 29.1%, p<0.0001).
Conclusion: Pts with migraine initiating/switching to galcanezumab 
had statistically significantly better response rates vs TOMP at 3 
months, despite greater disability at baseline. The results were con-
sistent in both CM and EM. [FJ1] Changes in mean monthly headache 
days also resulted in greater reduction of acute medications for pts on 
galcanezumab.

Previously presented at American Headache Society - 65th Annual Sci-
entific Meeting 2023.

Table 1 (Abstract AL005)  Baseline charateristics of patients before 
switching to or initiating on galcanezumab or TOMP

Fig. 1 (Abstract AL005)  Types of traditional oral migraine preventive 
(n=1,189). Abbreviation: TOMP: Traditional oral migraine preventive 
medications
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Objective: Aim of this study is to test the validity of HeadWork (HW), 
new work related evaluation tools, and to compare its performance 
with usually used clinical indexes.
Methods: We enrolled 108 patients receiving treatment with mAbs 
at the Headache Centres of C. Besta, C. Mondino and Campus-
Biomedico.Patients enrolled were followed up on a three-month 
basis, at each time point they filled in diaries about headache fre-
quency (MMD),medication intake (MMI) and HW.HW questionnaire 
consists of two sections: “Work-related difficulties"(HW1),11 items 
dealing with the degree of difficulty in general skills, problems 
solving or starting new task; “Factors contributing to work-related 
difficulties"(HW2),6 items to address the degree to which some 
factors, such as noise and brightness of the workplace, negatively 
impact work-related tasks. Friedman and Wilcoxon repeated meas-
ure tests were used for the analysis(p<.005). We also assessed the 
presence of a correlation between T0-T3 and T0-T6 deltas with 
SpearmanRho.
Results: 108 patients (79%females, average age 50y±9, disease 
duration 16±8, age at onset of disease 18y±8) completed the 
6-months evaluation with valid data. For each of the parameters a 
significant reduction was observed in the first three months of treat-
ment (p<.001), maintained at six months. MMD decreased from 
16.8±6.5 days to 8.1±6.2; MMI from 17.8±9.7 to 7.8±6.5; HW1scale 
from 23.8±10.5 to 15.2±10.0; HW2scale from 11.3±6.3 to 8.1±5.4. 
60 patients out of 108(56%) reduced monthly headaches by 50% or 
more, and 29(27%) by 75% or more. The correlation for HW1 is mod-
erate and significant with deltas 0-3 and 0-6 for MMD and MMI; for 
HW2 it is significant for 0-3 changes for MMD, and only with MMI for 
0-6 change.
Conclusion: HW has a parallel reduction with indexes usually used 
to monitor treatment efficacy in clinical practice, suggesting good 
reliability and fidelity. We observed that the reductions of MMD, MMI 
and HW scales were correlated: although a causal direction cannot be 
stated, so that improvement in work-related activities might be due to 
improved clinical course. With HW we can highlight and evaluate the 
effectiveness of these treatments in relation to work productivity.
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Increased iron deposition in nucleus accumbens associated 
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Cheng, X. Guan, P. Huang, M. Zhang
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Objective: Migraine is one of the world’s most prevalent and disabling 
diseases. Despite huge advances in neuroimaging research, more 
valuable neuroimaging markers are still urgently needed to provide 
important insights into the brain mechanisms that underlie migraine 
symptoms. We therefore aim to investigate the regional iron deposi-
tion in subcortical nuclei of migraineurs as compared to controls, and 
its association with migraine related pathophysiological assessments.
Methods: A total of 200 migraineurs (56 chronic migraine [CM], 144 
episodic migraine [EM]) and 41 matched controls were recruited. All 
subjects underwent MRI and clinical variables including frequency/
duration of migraine, intensity of migraine, 6-item Headache Impact 
Test (HIT-6), Migraine Disability Assessment (MIDAS), and Pittsburgh 
Sleep Quality Index (PSQI) were recorded. Quantitative susceptibility 
mapping was employed to quantify the regional iron content in sub-
cortical regions. Associations between clinical variables and regional 
iron deposition were studied as well.

Results: Increased iron deposition in putamen, caudate, and nucleus 
accumbens (NAC) was observed in migraineurs than controls. Mean-
while, patients with CM had significantly higher volume of iron depos-
its compared to EM in multiple subcortical nuclei, especially in NAC. 
Volume of iron in NAC can be used to distinguish patients with CM 
from EM with a sensitivity of 85.45% and specificity of 71.53%. As the 
most valuable neuroimaging markers in all of the subcortical nuclei, 
higher iron deposition in NAC was significantly associated with disease 
progression, and higher HIT-6, MIDAS, and PSQI.
Conclusion: These findings provide evidence that iron deposition 
in NAC may be a biomarker for migraine chronicity and migraine-
related dysfunctions, thus may help to understand the underlying 
vascular and neural mechanisms of migraine.
Keywords: migraine, iron deposition, nucleus accumbens, disease 
burden, chronicity, neuroimaging biomarkers

Fig. 1 (Abstract AL007)  See text for description

Fig. 2 (Abstract AL007)  See text for description
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Fig. 3 (Abstract AL007)  See text for description
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N. Karsan1,2, P. Prabhakar2, P. J. Goadsby1,2,3

1NIHR‑King’s Clinical Research Facility, King’s College Hospital, London, 
United Kingdom; 2Great Ormond Street Hospital for Children, 
Department of Neurology, London, United Kingdom; 3University 
of California, Department of Neurology, Los Angeles, CA, United States
Correspondence: N. Karsan
The Journal of Headache and Pain 2024, 25(Suppl 1):AL008

Objective: We aimed to perform prospective extended migraine phe-
notyping in children, to characterise migraine-related symptoms in 
this patient group.
Methods: Consecutive patients presenting to the clinic between 
8/1/22 and 8/2/23 (n=105) were included in a service evaluation. 
Data was collected prospectively from the first clinical encounter, 
including age, gender, diagnosis, disease duration, gestational 
age, migraine markers, triggers, headache laterality and features, 
premonitory symptoms (PS), vertigo, allodynia, cranial autonomic 
symptoms (CAS), attack duration and preventive use. Data were 
analysed using descriptive statistics, Cohen’s kappa (k) and a lin-
ear regression model. Bonferroni correction was applied so signifi-
cance was assessed at P<0.01.
Results: Patients were 65% female and aged 5-17 years (median 14, 
IQR 11-15). Mean disease duration was 4.7 years (SD 2.8), headache 
frequency 1-30 days/month (median 30, IQR 12-30), attack duration 
2-168 hours (median 12, IQR 5-72) and 81% had bilateral headache. 
PS were reported by 93% (range 0-7; mood change and tiredness 
the most common), CAS by 58% (range 0-6; pallor and lacrimation 
the most common), and premonitory CAS by 23%. Vertigo (53%) 
and craniofacial allodynia (16%) were also present. Headache and 
CAS laterality moderately agreed (k=0.5, P<0.001). Average dis-
ease duration significantly predicted the number of PS, F (1,103) = 
15.408, P<0.001). There was slight agreement between loud sounds 
as a trigger and attack-related phonophobia (k=0.2, P=0.002). Allo-
dynia and vertigo (k=0.2, P=0.009) and allodynia and neck stiffness 
(k=0.2, P=0.007) showed slight agreement.
Conclusion: The extended paediatric migraine phenotype includes 
PS, CAS, vertigo and allodynia. CAS lateralise with headache and 
should not deter from a migraine diagnosis, despite shorter attack 
durations in children. There is a more enriched PS phenotype with 
disease chronicity. The perception of loud sounds as a trigger 
may be the misattribution of attack-related phonophobia. The co-
reporting of some migraine symptoms may allude to shared neural 
substrates. Further systematic evaluation of similar potential trig-
ger-symptom associations in larger samples is required.
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Objective: To evaluate the efficacy, safety, and tolerability of ubroge-
pant 100 mg when administered during the prodrome (premonitory 
phase) of a migraine attack. 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. 
This study examined the potential of ubrogepant, when administered 
during the prodrome, to prevent or attenuate headache and disability.
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. 
Absence of moderate/severe intensity headache within 24 hours 
was achieved following 45.5% of ubrogepant-treated qualifying pro-
drome 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.
Conclusion: 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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Allena2, D. Martinelli2, E. Guaschino2, N. Ghiotto2, G. Sances2, C. Tassorelli1,2
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Objective: Studies examining differences in peripheral inflammatory 
markers between episodic (EM) and chronic migraine patients did 
not provide definite consensus. The present study aims to compare 
cytokines gene expression and monocytes differentiation in EM and 
chronic migraine with medication overuse headache (CM) patients.
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Methods: We enrolled 50 EM patients (41.6±10.4 years, 75% female, 
6.4±3.7 MMDs), 34 CM patients (46.5±11.3 years, 85% female, 22.6±6.3 
MMDs), and 30 healthy controls (HCs, 42.9±14.8, 67% female). We 
assessed in peripheral blood monocytes the interictal gene expression 
of pro-inflammatory (IL-1β and TNF-α) and anti-inflammatory (IL-10) 
cytokines (rtPCR - Relative Quantification). In a subset of patients (18 EM, 
24 CM, and 17 HCs), we differentiated monocytes in 4 phenotypes by 
means of FACS Melody sorter (expressed as number of events for 1 mil-
lion monocytes): classical (CD14+) / non-classical (CD16+) and M1 (pro-
inflammatory – CD80+) / M2 (anti-inflammatory – CD163+).
Results: IL-1β and TNF-α expression was higher in EM (IL-1β: 1.17±0.3, 
TNF-α: 1.11±0.3) and CM (IL-1β: 1.82±1.0, TNF-α: 1.11±0.27) when 
compared to HCs (IL-1β: 0.39±0.1, TNF-α: 0.39±0.2) (p=0.001). In addi-
tion, expression of IL-1β and TNF-α was higher in CM when compared 
to EM (p=0.001). IL-10 expression was lower in EM (0.81±0.3) and CM 
(0.64±0.2) when compared to HCs (1.54±0.6, p=0.001), without differ-
ences between EM and CM (p=0.132). CD16+/163+ and CD14+/80+ 
monocytes percentage Sorter-related events were higher in migraine 
patients when compared to HCs (p<0.003), with CD14+/80+ being 
higher in CM when compared to EM (p=0.001). CD16+/80+ and 
CD14+/163+ monocytes percentage events were higher in CM when 
compared to EM and HCs (p=0.001 for all comparisons).
Conclusion: Our cohort of migraine patients was characterized by a 
more pro-inflammatory oriented profile, as demonstrated by: i) increased 
expression of IL-1β and TNF-α; ii) inhibited expression of IL-10; and iii) 
increased differentiation of classical and non-classical monocytes toward 
M1 and M2 phenotypes. Noteworthy, most of these features were more 
pronounced in CM when compared to EM patients.

AL011  
The impact of hypocretin receptor 1 rs2271933 polymorphism 
on sleep parameters in chronic migraine patients
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Objective: Studies conducted better to understand long-reported 
comorbidity between migraine and sleep disorders show that genetic 
factors and certain gene variations may play a role in the relationship 
between sleep quality and migraine. This study aimed to examine the 
relationship of the hypocretin receptor 1 (HCRTR1) rs2271933 gene 
with sleep parameters.
Methods: The present study was designed prospectively in the Mersin 
University Neurology Clinic between January 2000 and February 2018. 
Patients aged 18-75 years with chronic migraine (CM) according to 
the International Classification of Headache Disorders-3 (ICHD-3) cri-
teria were included. The Turkish version of the Pittsburgh Sleep Qual-
ity Index (PSQI) was used to evaluate the sleep quality of the patients. 
Genotyping was performed for the HCRTR1 rs2271933 gene.
Results: This study examined 67 patients with CM who have poor 
sleep quality. The mean age of patients with poor sleep quality was 
40.9±11.8%, and the female rate was 89.6%. It was observed that the 
time to fall asleep increased (p=0.369), and the rate of poor sleep qual-
ity increased (p=0.461) with the increase of G allele carrier, but there 
wasn’t a statistical difference (p=0.369). Finally, it was determined 
that the sleep duration shortened as the ratio of carriers of the G allele 
increased, and this difference was statistically significant (p=0.016).
Conclusion: As the G allele carrier of the HCRTR1 rs2271933 gene 
increased, a shorter sleep duration was observed. As the G allele car-
rier of the HCRTR1 rs2271933 gene increased, worsening sleep quality 
and prolonging sleep latency was remarkable, although not statisti-
cally significant. We think, based on these results, that these findings 
may contribute to studies on the physiological roles of orexins.

Keywords: Chronic migraine, HCRTR1 rs2271933, poor sleep quality, 
sleep latency, sleep duration
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FGF‑21 and GDF‑15 are increased in Migraine and associated 
with the severity of migraine‑related disability
K. Liu, J. He, M. Zhou, F. Zhao
The Second Affiliated Hospital, Zhejiang University School of Medicine, 
Department of Neurology, Hangzhou, China
Correspondence: K. Liu
The Journal of Headache and Pain 2024, 25(Suppl 1):AL012

Objective: Migraine is a highly prevalent disorder that imposes a sig-
nificant socioeconomic burden. The diagnosis of migraine is based 
on clinical features and lacks specific biomarkers. Some research has 
found that mitochondria play an important role in the pathogenesis of 
migraine. Fibroblast growth factor-21 (FGF-21) and growth differentia-
tion factor-15 (GDF-15) are considered biomarkers for mitochondrial 
disorders. The aim of this study was to determine whether the serum 
levels of FGF-21 and GDF-15 in migraine sufferers differ from those 
in healthy controls and are associated with the severity of migraine-
related disability.
Methods: The serum concentrations of FGF-21 and GDF-15 were 
measured using an ELISA-based approach. Clinical variables, includ-
ing monthly headache days, peak headache pain intensity, the 
6-item Headache Impact Test (HIT-6), and the Migraine Disability 
Assessment (MIDAS), were also addressed. The associations between 
the clinical variables of migraine patients and serum levels of FGF-
21 and GDF-15 were studied.
Results: We collected serum samples from 221 migraine patients 
(153 episodic migraineurs and 68 chronic migraineurs) and 124 
healthy controls. In the multiple regression that corrected for 
identified confounders, we found that the serum levels of FGF-21 
and GDF-15 were significantly higher in migraine sufferers than in 
healthy controls. Regarding quality of life, higher scores on the HIT-6 
and MIDAS were associated with higher levels of FGF-21 and GDF-
15. For the ROC analysis, the diagnosis of migraine using GDF-15 
showed that the area under the ROC curve (AUC) was 0.801 and the 
AUC of chronic migraine was 0.880.
Conclusion: The results revealed that FGF-21 and GDF-15 lev-
els were significantly higher in migraine sufferers than in healthy 
controls and were strongly associated with the severity of 
migraine-related disability. Our findings may contribute to a better 
understanding of the underlying mechanisms of brain mitochon-
drial metabolism dysfunction in migraine.

Fig. 1 (Abstract AL012)  See text for description
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Fig. 2 (Abstract AL012)  See text for description

Fig. 3 (Abstract AL012)  See text for description
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RE‑START STUDY: Multicenter study to assess response 
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Objective: According to recent European guidelines, suspension of 
the anti-CGRP antibody should be considered after 12-18 months, 
although a high percentage of patients may present a significant 
worsening after that. This study analyzed the effectiveness of the rein-
troduction of treatment, in absolute terms and in comparison with the 
first cycle.
Methods: Multicenter, observational, prospective study including 
patients with migraine under anti-CGRP treatment performed at 10 
Headache Units. The number of headache days per month (HDM) and 
migraine days per month (MDM) was recorded at four times: prior to 
starting anti-CGRP (T-Basal), last month of the first cycle (T-Suspen-
sion), at worsening (T -Worsening) and 3 months after reintroduction 
(T-Reintroduction). The effectiveness of the second cycle (improve-
ment in HDM and MDM at T-Reintroduction compared to T-Worsening 
>30%) was measured and the response of the second cycle (T-Reintro-
duction) was compared with the situation at the end of the first cycle 
(T- Suspension).
Results: N=152. 85% women, mean age 48 years. The median of HDM 
and MDM were: 1) T-Basal: 22 (IQR=13), 14 (IQR=8); 2) T-Suspension: 
6 (IQR=7), 4 (IQR=5.75); 3) T-Worsening: 16 (IQR=10.25), 11 (IQR=7); 
4) T-Reintroduction: 7 (IQR=7.25), 5 (IQR=6.50). In DCM: The 2nd cycle 
was effective in 151/152 (99%). 79/152(52%) did not obtain the same 
response: 54/79(68%) worsened 1-5 days, 19/79(24%) 6-10 days and 
6/79(7%) >10 days. In DMM it was effective in 131/138 (95%). They did 
not achieve the same response in 75/152(49%): 55/75(73%) worsened 
1-5 days, 12/75(16%) from 6-10 days and 8/75(11%) >10 days.
Conclusion: These results suggest that the reintroduction of the treat-
ment is effective in the majority of patients. However, at 3 months half 
of the sample did not achieve the improvement of the first cycle.

AL014  
Psychological profiles of super responders and non‑responders 
to CGRP‑monoclonal antibodies: data from a 6‑month follow‑up
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Sances1, C. Tassorelli1,3
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Objective: To evaluate the psychological predictors of a super 
response to anti-CGRP monoclonal antibodies (mAbs) in a 6-month 
follow-up in chronic migraine (CM) or episodic migraine (EM).
Methods: One hundred and sixteen patients (age: 48.2±10.5, F: 
77%) with CM or EM who had already failed at least three preventive 
therapies underwent treatment with CGRP-targeting mAbs. At base-
line (T0), patients received a full psychological evaluation comprising 
mood, anxiety, and personality disorders as well as childhood traumas, 
current stressors and alexithymia. Patients were then followed up at 6 
months for their clinical condition.
Results: At the 6-month follow-up, 41% of patients (age: 49.7±8.8, F: 
81%) reported a reduction of at least 75% in monthly migraine days 
(MMD) (Super Responder, SR); whereas 16% (age: 49.6±11.9, F: 74%) 
a ≤ 25% MMD reduction with respect to T0 (Non Responders, NR). 
When compared to SR, NR patients were characterized by a higher 
prevalence of anxiety (90% vs 57%, p=.012) and personality disor-
ders (94% vs 34%, p=.003). They also showed a higher number of very 
serious current stressors (2.0±3.1 vs 0.2±0.7, p<.001) as well as more 
alexithymic traits (53.6±13.4 vs 43.5±12.9, p=.005). The SR and NR 
groups were instead similar as regards mood disorders and childhood 
traumas.
Conclusion: We confirm the marked effectiveness of CGRP-targeting 
mAbs also in patients with difficult-to-treat forms of migraine and a 
high burden of psychological comorbidities. Our results, although 
preliminary, show that patients who achieve two extreme responses 
(super response vs. absolute nonresponse) to mAbs also significantly 
differ in their psychological profiles. In particular, our data highlight 
the impact of an "anxious-fearful" personality, anxiety, current stress-
ors and alexithymic traits in those particularly refractory to many pre-
ventive treatments, including mAbs.
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Safety and tolerability of combining CGRP monoclonal antibodies 
with Gepants in patients with migraine: a retrospective study
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Objective: The introduction of CGRP based therapies has revolution-
ized the treatment of migraines. There are many health care providers 
combining CGRP based therapies in clinical practice. However, very 
limited data is available regarding the safety and tolerability of this 
practice. We sought to design this study to evaluate the safety and tol-
erability of combining CGRP mAbs with Gepants in the management 
of migraines.
Methods: This was a retrospective, real-world, exploratory study. The 
participants included within the study were adult (≥18 years) patients 
diagnosed with migraine. We screened for patients who were treated 
with at least one GCRP mAbs. Data was collected from one site, the 
American Center for Psychiatry and Neurology, Abu Dhabi UAE. A total 
of 409 patients taking CGRP mAbs were identified. Extracted data from 
patients electronic medical records included patient demographics, 
migraine characteristics, prescribed treatments and AEs. The tolerabil-
ity and safety of the combination therapy with Gepants was evaluated 
based on documented AEs.
Results: Among the identified 409 patients, 136 were administered 
Gepants in addition to mAbs (128, Rimegepant and 8, Ubrogepant). 
Later during the study, 10 out of 128 patients switched from Rimage-
pant to Urogepant, and similarly, 1 out of 8 patients switched from 
Urogepant to Zolmitriptan, due to the ineffectiveness of the former 
medication. Out of all the patients included in this study, 3 AEs were 
documented. These AEs were generally mild and transient hence, this 
did not lead to discontinuation of treatment. Moreover, 53 out of the 
409 (13.2%) patients were switched from one class of CGRP-mAbs to 
another, at least once, during this study and while continuing Gepants
Conclusion: The finding of this study demonstrates that combin-
ing CGRP mAbs with Gepants is a safe and well-tolerated treatment 
approach for migraine. Future studies are warranted to further validate 
this finding and explore long-term outcomes.
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TRPM3 channels as new therapeutic targets for sex dimorphism 
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Objective: The mechanisms behind sex dimorphism in migraine are 
not fully characterized. However, it has been suggested that transient 
receptor potential (TRP) channels may be involved. We investigated 
the differential vascular responses of TRP channel agonists in human 
isolated middle meningeal arteries (HMMAs, a predictive vascular 
model of antimigraine action) from both women and men.
Methods: In segments of HMMAs, concentration-response curves 
to the agonist cinnamaldehyde (TRPA1), pregnenolone sulfate 
(PregS, TRPM3), or capsaicin (TRPV1) were constructed to obtain the 
maximum contractile response (Emax) in the absence or presence 
of the antagonists HC-030031 (TRPA1), isosakuranetin (TRPM3) or 

capsazepine (TRPV1). Moreover, the role of CGRP was evaluated using 
the antagonist olcegepant. Since NMDA receptors are modulated by 
PregS, we also evaluated the effect of the antagonist MK-801 in the 
PregS-induced vascular responses.
Results: In HMMAs from both women and men, the TRP channel ago-
nists induced concentration-dependent relaxation responses. The Emax 
to PregS (women: Emax 46±4% vs men: Emax 28±2%), but not to cin-
namaldehyde (women: Emax 89±4% vs men: Emax 81±5%) or capsaicin 
(women: Emax 107±6% vs men: Emax 109±5%), was significantly higher 
in women than in men. Moreover, the Emax to: (i) capsaicin was not 
modified in the presence of capsazepine or olcegepant; (ii) cinnamal-
dehyde was reduced only in the presence of olcegepant but not by 
HC-030031; and (iii) PregS was significantly inhibited in the presence 
of isosakuranetin or olcegepant; while in the presence of MK-801, it 
was only inhibited in HMMAs from women, but not in men.
Conclusion: Unlike TRPA1 or TRPV1, which seems not to be involved 
in the cinnamaldehyde- or capsaicin-induced relaxation, targeting 
TRPM3 may represent a new therapeutic option for sex dimorphism in 
migraine. Further studies should analyze the differential role of NMDA 
receptors and their specific role for migraine therapy.
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MADRE MIA: Monoclonal Antibody Duration of REsponse 
in MIgraine After treatment interruption: A prospective multicentric 
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Objective: How long does it last the clinical benefit of monoclonal 
antibodies (mAbs) targeting calcitonin gene-related peptide (CGRP) 
or its receptor in patients with migraine who achieved a positive 
response after treatment discontinuation?
Methods: Prospective cohort multicentric (n=27) study including 
patients with high-frequency episodic migraine (HFEM) or chronic 
migraine (CM) who were treated with mAbs according to the national 
criteria prior failure to at least three migraine prophylactic drugs, and 
achieved a positive response. The study protocol was registered in 
ClinicalTrials.gov (NCT05232942). A series of demographic and clinical 
variables were collected. The duration of the response was assessed 
by survival estimates and Kaplan-Meier curves, and the survival event 
was defined as the time elapsed until the return of the pre-mAb situ-
ation, the re-start of the mAb or the use of another migraine pro-
phylactic treatment. The study was funded by the Regional Health 
Administration (Gerencia Regional de Salud, SACYL, Castilla y León, 
GRS 2578/A/2022).
Results: A total of 2,164 patients were enrolled, aged 48.4 [inter-quar-
tile range (IQR): 41.6-56.4], 84.7% female. Migraine type corresponded 
to HFEM in 21.4% and CM in 78.6% cases, and 22% had migraine with 
aura. The median number of prior prophylactic treatments was 5 [IQR: 
4-6]. The median duration of the mAb treatment prior to its discontinu-
ation was 11.9 [IQR: 11-13] months. After mAb treatment, patients pre-
sented a statistically significant reduction in the number of headache 
days per month, migraine days per month, acute treatment days per 
month, triptan days per month and median intensity of the headache. 
The employed mAb was galcanezumab (53.5%), fremanezumab (23.5%, 
29.9% with quarterly administration), erenumab (22.6%, 57.7% with 140 
mg dose) and eptinezumab (0.3%). The median duration of the response 
was 4.7 [IQR: 3.96-5.56] months.
Conclusion: The duration of the benefit of anti-CGRP mAbs was not 
homogeneous and varied between patients, with some patients pre-
senting a prompt relapse and others with a sustained clinical benefit.

AL018  
The role of purity and frequency in the classification 
of perimenstrual headache
W. Na1,2, H. Liu1, Y. Liu1, X. Wang1, S. Yu1

1The First Medical Center, Chinese PLA General Hospital, Department 
of Neurology, Beijing, China; 2Nankai University, School of Medicine, 
Tianjin, China
Correspondence: W. Na
The Journal of Headache and Pain 2024, 25(Suppl 1): AL018

Objective: International Classification of Headache Disorders 3nd 3rd 
edition identified classifies menstrual migraine in aspects ofaccord-
ing to headache type, timing (on days -2 to +3 of menstruation), fre-
quency (whether having a headache occurs in at least two out of three 
menstrual cycles), and purity (whether having a headache occurs 
at other times of the menstrual cycle) of headache, and it provided-
provides a reference for research on other menstruation-associated 
headache. The role of frequency and purity in the classification of 
menstruation-associated headache is not clear. The potential risk fac-
tor factors for high-frequency and pure headaches ishave not been 
explored.
Methods: The study was a secondary analysis of a survey on menstrual 
migraine among nurses. Among those nurses who havehad a head-
ache in on days -2 to +3 of menstruation, headache frequency, purity, 
and type were described. High-frequency vs. low-frequency and pure 
vs. impure headache were compared in according to headache features, 
demographics, occupation-related factors, menstruation-related factors, 
and lifestyle factors.
Results: Of all the respondents, 254(18.3%) nurses who have had head-
achesheadache on days -2 to +3 of menstruation were included in the 
study. In the 254 nurses with perimenstrual headache, proportion the 
proportions of migraine, tension type headache (TTH), high-frequency 
headache, and pure headache were 24.4%, 26.4%, 39.0%, and 42.1%, 

respectively. High-frequency and impure perimenstrual headache is was 
more severe and approximate similar to migraine. High-frequency head-
ache is was associated with more perimenstrual extremity swelling and 
generalized pain. Other variables were not statistically significantly differ-
ent between the groups.
Conclusion: Headache except for menstrual migraine makes upaccounts 
for a certain proportion of menstruation-associated headache and should 
not be ignored. The Frequency and purity are related to headache type 
and should be equally treated considered in the classification of menstru-
ation-associated headache. Perimenstrual extremity swelling and general-
ized pain are potential indicators of high-frequency headache.

Fig. 1 (Abstract AL018)  See text for description

Fig. 2 (Abstract AL018)  See text for description

Fig. 3 (Abstract AL018)  See text for description
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PPPD and vestibular migraine: How can we differentiate 
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King’s College London, Institute of Psychiatry, Psychology & Neuroscience 
Wolfson Centre for Age‑Related Diseases, London, United Kingdom
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Objective: Persistent postural perceptual dizziness or PPPD has been 
recently considered as one of the main causes of dizziness if not the 
main in NeuroOtology Clinics. In essence, PPPD was called functional 
vertigo or phobic vertigo in the past. As for migraine and vestibular 
migraine, the diagnosis of PPPD is entirely clinical. Recent research 
has shown that up to 80% of patients with PPPD associate headaches, 
particular migraine headache. The Niigata PPPD Questionnaire (NPQ) 
has been validated for the evaluation of PPPD stablishing cut-off 
point of 27 and 29 as characteristic. The NPQ evaluates the severity of 
symptoms in three categories: upright posture/walking, movement, 
and visual stimulation, for each one of them the cut-off point has 
been stablished at 9 as characteristic of PPPD. We set to determine if 
patients with vestibular migraine or migraine experience similar symp-
toms and to a similar degree to patients with PPPD.
Methods: We audited the results of the questionnaires handed to 
patients in the waiting room of the General Neurology Clinic and 
Headache Clinic at Queen Elizabeth Hospital and King’s College Hos-
pital, London, UK. The questionnaires included the three-item ID 
migraine and if positive included questions of migraine canonical 
symptoms as well as the NPQ. Means and medians were compared 
using Student T test and U of Mann-Whitney.
Results: Out of 120 patients who filled the assessments 88 had posi-
tive 3-item ID migraine of which 75 filled the NPQ. The median age was 
48 (IQR 20, 65) and 73% were females. The total NPQ median value was 
29 (IQR= 11, 47) and for the upright posture/walking was 10 (IQR= 4, 
16), movement (IQR= 6, 16), and visual stimulation was 10 (IQR= 3, 
17). Interestingly, there was a good correlation between the total NPQ 
values and the number of monthly headache days (NPQ= 29, MHD= 
20, p=0.02). Additionally, the NPQ was signifficantly higher in those 
patients who presented with movement sensitivity as one of their 
migraine canonical symptoms (p = 0.036).
Conclusion: The previously validated NPQ scale for PPPD showed sim-
ilar scores in patients with migraine and vestibular migraine suggest-
ing the distinction between both entities might not be clear.

AL020  
The prevalence of headache disorders among epilepsy patients 
in the Trøndelag Health Study (HUNT)
H. Engstrand1,2,3, E. Revdal4,5, K. Hagen2,5,6, M. B. Argren2,3, J. A. Zwart1,2,7, E. 
Brodtkorb4,5, B. S. Winsvold1,2,3
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Objective: Is epilepsy associated with migraine and headache in a 
large population-based study?
Methods: In total 65,408 adult (≥20 years) residents of the Nord-
Trøndelag county of Norway participated in the HUNT2 and/or HUNT3 
studies, and classified for headache disorders by a validated ques-
tionnaire. We used two separate definitions of epilepsy: 1) hospital 
diagnostic (ICD) codes for epilepsy from a neurological or pediatric 
department on ≥2 occasions between 1987 and 2019 (n = 513), and 
2) validated and classified epilepsy by review of the medical records 

of a selection of those with hospital diagnosed epilepsy (n = 364). The 
remaining population without epilepsy, were used as controls (n = 
63,299). The association of migraine and non-migraine headache to 
epilepsy and epilepsy subgroups were analyzed using logistic regres-
sion, adjusting for sex and age.
Results: The prevalence was 0.78% for hospital record-defined epi-
lepsy. Of 364 patients with validated epilepsy 281 had focal, 44 general-
ized and 39 unknown/combined epilepsy. Compared to controls, the 
odds ratio (OR) for having migraine was 0.99 (95% confidence interval 
(CI) 0.76-1.30, p = 0.958) for hospital-diagnosed epilepsy and 0.96 (95% 
CI 0.69-1.33, p = 0.796) for validated diagnosis of epilepsy. The corre-
sponding numbers for non-migraine headache were OR = 1.17 (95% CI 
0.95-1.43, p = 0.137), and OR = 1.20 (95% CI 0.94-1.52, p = 0.140). We 
found no association of migraine to epilepsy subtype (focal, general-
ized, or unknown/combined) or to active vs. non-active epilepsy.
Conclusion: In this large population-based study, we found no asso-
ciation between hospital-diagnosed epilepsy and migraine. This 
contrasts with previous clinical-based studies, which may have been 
flawed by selection bias or lack of control groups.

AL021  
Medication overuse headache vs. medication overuse, phenotypical 
differences
K. Burrows, D. Moreno Ajona, S. Maniataki, P. J. Goadsby
King’s College London, Institute of Psychiatry, Psychology & Neuroscience 
Wolfson Centre for Age‑Related Diseases, London, United Kingdom
Correspondence: D. Moreno Ajona
The Journal of Headache and Pain 2024, 25(Suppl 1): AL021

Objective: Medication overuse headache (MOH) is a cause of chronic 
daily headache whose biological explanation is still under debate. 
Here, we set to determine the phenotypical differences between 
patients with and without headaches among those with rheumatoid 
arthritis who overuse medication by ICHD-3 criteria.
Methods: Data from Rheumatology patients seen at the Rheumatol-
ogy Clinic, King"s College Hospital, London were audited. We included 
259 patients from the MOH-R cohort (1) with a diagnosis of rheuma-
toid arthritis whose clinical letters were examined and 10 patients 
were contacted to complete their headache history.
Results: One-hundred-and-four patients were identified as having 
suspected MO as per the clinical information available and headache 
(n = 104, 88 females). Headache frequency was missing from the 
Rheumatology letters. The median age was 65 (IQR= 54, 76). Opioids 
were the most prescribed medication (n = 51), followed by paraceta-
mol (n = 45) and non-steroidal anti-inflammatory drugs (n = 25). The 
distribution of NSAIDs used was: naproxen 12; ibuprofen, 10; and one 
each etoricoxib, celecoxib and meloxicam). Out of those who did not 
take paracetamol (n = 56), 33 took an opioid. Out of those who did not 
take an opioid (n = 50), 27 were taking paracetamol. Migraine features 
documented included canonical symptoms and also presence of aura, 
cranial autonomic symptoms, premonitory and postdrome symptoms. 
Migraine features were present in all patients with a definite diagnosis 
of MOH who were contacted, namely, chronic headache and medica-
tion overuse (6/10). However, not all patients with medication overuse 
and a migrainous features developed a chronic headache (2/10).
Conclusion: In a cohort of patients taking analgesics at a frequency 
that would qualify for the designation of medication overuse, head-
ache is common, although crucially many patients "overusing" anal-
gesics did not develop a headache problem. Patients with medication 
overuse and headache generally had migrainous symptoms.
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A11 nucleus activation inhibits nitroglycerin‑mediated 
photophobia and nociceptive sensitization in mice
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Objective: To clarify the role played by the A11 nucleus in the patho-
physiology of migraine, we designed experiments to explore
Methods: Various techniques such as immunofluorescence staining, 
western-blot, and neuronal tracing were applied to investigate the 
role of the A11 nucleus in migraine and its associated structures
Results: During acute and chronic attacks in the NTG-mediated 
mouse migraine model, c-Fos expression of GABAergic neurons in the 
A11 nucleus was significantly increased, and the inhibition of Dopa-
minergic (DA) neurons was achieved by binding to GABA A receptors 
on the surface of DA neurons in the A11 nucleus. In the acute and 
chronic migraine models, the expression of glutamic acid decarboxy-
lase (GAD) and Tyrosine hydroxylase (TH) protein did not significantly 
change in the of the A11 nucleus in the hypothalamus. Specific dam-
age to Dopaminergic neurons in the A11 nucleus of mice resulted in 
severe nociceptive sensitization and photophobic behavior. Injection 
of cis-tracer viruses into A11 resulted in the observation of projection 
fibers in the SP5C and LP. Injection of retrograde tracer virus into SP5C 
and LP regions could capture labeled DA neurons in the A11 region. 
The expression levels of dopamine receptor in the SP5C region of the 
chronic migraine model were increased compared with those in the 
acute migraine model as well as the control group, while there was no 
significant change in LP region. By activation of the D2DR in the SP5C 
of the model mouse, it could slow down the pain sensitization and 
photophobia behavior of mouse skin, while activation of D1DR can 
reverse this behavioral change. Activation of D2DR in the LP attenu-
ates the flinching behavior of mice to bright light, and activation of 
D1DR makes mice more sensitive to bright light.
Conclusion: GABAergic neurons in the A11 are activated in the NTG-
mediated mouse migraine model, and secreted GABA binds to GABA 
A receptors on the surface of DA neurons in the A11, exerting post-
synaptic inhibitory effects, which leads to a decrease in the amount 
of DA secreted by the A11 nucleus in SP5C and LP, and the reduced 
DA binds preferentially to the D2DR, which exerts a protective effect 
against glare and pain resistance
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Investigating neuropeptides as predictors of early efficacy 
of monoclonal antibodies therapy in migraine
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Objective: Innovative therapies targeting the CGRP signaling opened and 
established a new era in preventive treatment of migraine. Emerging evi-
dences suggest a role of circulating factors to unravel the neurobiological 
causes of variability in treatment response. This study aims to combine the 
use of baseline plasmatic neuropeptides and clinical factors to develop a 
prediction model of response to anti-CGRP monoclonal antibodies (mAbs).
Methods: 41 patients (34 females, 7 males; mean age 52.16 ± 12.47 
years; 24 with chronic migraine, and 17 with episodic migraine) 
started mAbs therapy (7 Erenumab, 17 Galcanezumab and 17 Fre-
manezumab). During the first visit (T0), plasmatic dosage of CGRP, 
Orexin-A, and PACAP-38 were performed. Clinical characteristics were 
collected. The clinical course was re-evaluated at 3 months (T3), based 
on monthly migraine days (MMD), monthly medication use, mean 
pain intensity (NRS) and MIDAS. Data were analyzed by Structural 

Equation Modeling to develop a predictive model of treatment 
response based on T0 clinical and biochemical characteristics. This 
multivariate analysis defines new composite variables through quan-
titative relationships with the observed variables. Thus, we obtained 
the latent variables NeuP, i.e. "Neuropeptides" (CGRP, PACAP-38 and 
Orexin-A) and MigBurd T0 i.e. "Migraine burden" (MIDAS and MMD at 
T0). Then, we correlated them with T3 clinical outcome.
Results: CGRP plasmatic concentrations at T0 emerged as a unique 
independent predictor of therapeutic response at T3 through direct cor-
relation with MMD (100 pg/ml per 1,7 MMD at T3; p= 0.032). Through 
S.E.M. we also found a similar correlation with monthly medication use 
and MIDAS at T3. The latent variable MigBurd T0 was directly correlated 
with all three above mentioned parameters, while baseline CGRP pre-
vailed over NeuP latent variable as predictor of MMD and MIDAS at T3.
Conclusion: The neurobiological setting may be crucial in the vari-
ability of clinical response to mAbs therapy even in the short term. 
Though further data are needed to generalize these results, the pre-
sent study supports the predictive role of baseline GCRP plasmatic 
concentrations in mAbs anti-CGRP therapeutic response.
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Efficacy of mindfulness added to treatment as usual in patients 
with chronic migraine and medication overuse headache: 
a randomized clinical trial, early results
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Foundation IRCCS C. Besta Institute, Milano, Italy
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Objective: To assess the efficacy of a six-session mindfulness-based 
treatment added to treatment as usual (TaU) on headache frequency 
reduction and medication intake.
Methods: This is a phase-III single blind RCT single-center study, car-
ried out at the third-level Italian headache center IRCCS "C.Besta". 
Patients were enrolled between November 2018 and December 2021, 
and followed-up for 12 months. 177 patients with Chronic Migraine 
and Medication Overuse Headache (CM and MOH) were randomized 
1:1 to either TaU or mindfulness added to TaU (TaU+MIND). Exclu-
sion criteria were: psychiatric comorbidities; pregnancy; secondary 
headaches; withdrawal from MOH at least twice in the previous two 
years; previous experience with mindfulness. TaU consisted of with-
drawal from overused drugs, patients" education, and prescription of 
prophylaxis. Patients attending mindfulness sessions were taught to 
focus their attention on the present and enhance awareness of body 
sensations, which enabled tackling the pain-pill automatism, and 
were encouraged to engage in a 7-10 minute/day self-practice. The 
primary endpoint was the achievement, at 12 months of ≥50% head-
ache frequency reduction compared to baseline. Secondary endpoints 
included medication intake.
Results: Out or the 177 participants (median age 47.9 years [Q1-Q3: 
40.1-54.2]; 19 [11.3%] males; median CM duration 14.6 years [Q1-Q3: 
4.9-22.2]) 89 were randomized to TaU and 88 to TaU+MIND. Patients in 
the TaU+MIND group outperformed those in TaU for the primary end-
point, achievement of ≥50% headache frequency reduction (78.4% 
vs 48.3%; p<0.0001). They also showed superiority in some secondary 
endpoints, namely headache frequency and medication intake.
Conclusion: These findings show that a six-week mindfulness-based 
treatment as add on to TaU is superior to TaU for the treatment of 
patient with CM and MOH

P001  
Effects of US‑Guided trigger point interventions on ophthalmic 
artery doppler parameters and eye symptoms in patients 
with migraine and headache
R. Bubnov
Clinical Hospital Pheophania, Kyiv, Ultrasound, Kyiv, Ukraine
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Objective: Migraine and headache disorders affect a significant por-
tion of the population, leading to substantial disability and impaired 
quality of life. The etiology ofis multifactorial, and emerging research 
suggests the involvement of myofascial pain, abnormal posture, and 
vascular dysregulation. This study aimed to explore the effects of 
Ultrasound (US)-guided trigger point interventions on ophthalmic 
artery Doppler parameters and their potentiabiomarkers for stroke 
prevention.
Methods: A cohort of 13 patients with diagnosed migraine and head-
ache disorders underwent clinical assessments and US-guided trigger 
point interventions targetmuscles, pterygoid muscles, and shoulder 
correction. Patients received dry needling of muscle trigger points 
under US guidance according to the approach by R. Bubnov [EPMA 
J2012, 3(1):13.]. Doppler analysis of retinal artery, ciliary artery, and 
ophthalmic artery parameters was conducted pre- and postinterven-
tion. Imeye symptoms were evaluated using standardized scales.
Results: Following the interventions, significant alterations in oph-
thalmic artery Doppler parameters were observed. Postinterven-
tion, retinal artery exhibited incresystolic velocity (PSV) (11 cm/sec) 
and decreased resistivity index (RI) from 0.82 to 0.64 (p < 0.01). Cili-
ary artery showed increased PSV (12 cm/sec) afrom 0.78 to 0.67-0.7 
(p < 0.01). Ophthalmic artery demonstrated a substantial increase in 
PSV (35 cm/sec) and decreased RI (0.64). These changes coreported 
improvements in eye symptoms, reduced frequency, duration, and 
intensity of migraines and headaches.
Conclusion: US-guided trigger point interventions may contribute 
to the normalization of ophthalmic artery Doppler parameters. These 
findings suggest a potential link between myofascial pain, posture, 
Flammer syndrome, and the pathophysiology of migraine and head-
ache disorders.

Fig. 1 (Abstract P001)  See text for description
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Objective: To investigate whether the interictal (rather than ictal) 
cutaneous allodynia may determine the migraine state, including the 
outcome of migraine prevention with migraine prophylactic drugs.
Methods: Quantitative Sensory testing (QST) was used to determine 
whether it is possible to predict patients" response to prophylactic 
treatment with galcanezumab, a monoclonal antibody against cal-
citonin gene-related peptide (CGRP-mAb), based on the presence 
of or absence of cephalic and/or extracephalic allodynia during the 
pre-treatment interictal phase of migraine (i.e., before treatment ini-
tiation). We used strict criteria for allodynia (lower than 40oC for heat, 
higher than 20oC for cold, lower than 60g for mechanical).
Results: We found that the incidence of pre-treatment cephalic 
interictal allodynia was 21% in the 24 responders (>50% decrease in 
monthly migraine days, MMD) and 85% in the 19 non-responders. 
Heat, cold, and mechanical interictal allodynia was detected in 37%, 
68%, and 53% of the non-responders, respectively. The incidence of 
extracephalic interictal allodynia did not distinguish responders from 
non-responders while the incidence of cephalic interictal allodynia 
was similar in the chronic migraine and high-frequency episodic 
migraine groups. The incidence of interictal allodynia was unrelated to 
the amount of time patients were headache-free before being tested.
Conclusion: Clinically, the findings suggest that it is possible and 
simple to predict galcanezumab responders with nearly 80% accu-
racy and galcanezumab non-responders with nearly 85% accuracy. 
Mechanistically, the findings suggest that the establishment of activ-
ity-independent central sensitization – the neural correlates of interic-
tal allodynia - is unrelated to the frequency of migraine attacks or the 
number of hours/days after the termination of the last attack or ini-
tiation of the next attack. It is possible that the state of interictal allo-
dynia may be attributed to peripheral and central molecular, cellular 
and/or physiological properties of central trigeminovascular neurons 
that are inherent to the genetic load of the individual patient rather 
than the pathophysiological state of the disease.
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Objective: To characterize the pharmacokinetic (PK) profile of eptine-
zumab and explore the safety and tolerability of eptinezumab in pedi-
atric patients with migraine.
Methods: This open-label PK study (NCT04537429) evaluated a sin-
gle intravenous infusion of eptinezumab in children and adolescents 
(aged 6–17y) with migraine. Eligible patients had a history of ≥4 
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migraine days/month for ≥3 months prior to screening. The study 
included a 20-week evaluation period and a 44-week extension period 
(ongoing). The dose levels (by body weight: ≤20kg, 100mg; >20 to 
≤40kg, 150mg; >40kg, 300mg) were based on simulations using 
a population PK (popPK) model of eptinezumab in adults that was 
adapted to a pediatric population. Primary PK endpoints, estimated 
by popPK analysis, were area under the curve (AUC) and maximum 
concentration (Cmax) of eptinezumab. Safety/tolerability assessments 
included adverse events (AEs), clinical laboratory tests, vital signs, 
height, and weight. Exploratory endpoints included change from 
baseline in Pediatric Migraine Disability Assessment (PedMIDAS).
Results: A total of 28 patients were enrolled. Patients were primarily 
female (20/28) and White (24/28), with a mean age of 12.6y and body 
weight ranging 21–79kg. A robust and reliable popPK model was 
created and used for PK parameter estimations. After a single eptin-
ezumab infusion, AUC and Cmax were similar across dose levels and 
weight groups and overlapped with adult-based prediction models. 
Four (14.3%) patients experienced ≥1 infusion-related AE. No treat-
ment-emergent AEs were severe or serious nor led to withdrawal. The 
mean PedMIDAS score decreased from 52.7 (severe) at baseline to 25.1 
(mild) at Week 12.
Conclusion: This robust and reliable popPK model for eptinezumab 
in children and adolescents showed appropriate weight-based dose 
levels and support the weight-based dosing approach in pediatric effi-
cacy studies. Eptinezumab was generally well tolerated, with no new 
safety signals observed.
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A prokinetic effect of corydalis tuber and pahrbitidis semen extract 
(DA 9701) improves nausea and headache in migraine neurological 
disorders: a real world observational study
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Objective: Nausea is frequent in migraineurs. D2 antagonist had been 
used to symptomatic control but adverse event such as exrapyrami-
dal signs are occacionally encountered. DA 9701 is known extract of 
Corydalis tuber and Pahrbitidis semen. In gastrointestinal system, and 
proven efficacy and safety are known as D2 antagonist and agonism of 
5-HT1A, Adrenergic α2, and 5-HT4.In this study, we attempted to apply 
DA 9701 on migraine with nausea, and assess the safety and efficacy 
on headache frequency with nausea improvement.
Methods: 110 subjects (102 women, 8 men) with migraineurs with 
nausea were asked to take DA9701 90 mg divided three times a day 
for 4 weeks, from March 2021 through February 2022. The primary 
end point was a nausea frequency change following DA9701 at week 
4 from baseline. Headache days and acute rescue medicine frequency 
change was the secondary outcome. These parameters were evalu-
ated using Headache diaries. Safeties were performed by questionarre 
from DIEPS (Drug-induced EPS) scale. Subgroups (epidosodic migraine 
(EM) vs chronic migraine (CM)) were further explored (58 EM, 52 CM).
Results: The primary end point (nausea frequency change) showed a 
decrease of 53.7% (4.65 days) (p <0.001) ; Headache and acute rescue 
medicine frequency change as secondary end points, was 52.2% (8.18 
days) decrease (p <0.001) and 44.8% (3.46 days) decrease (p <0.001), 
respectfully. In the subgroup analysis in EM and CM, whereas nausea 
changed 2.21 (p <0.001) and headache days decrease 2.89 (p <0.001) 
in EM, in CM, 7.12 (p <0.001) for nausea and 13.47 (p <0.001) days for 
headache days decrease observed. No side effect including extrapy-
ramidal symptoms (EPS) were reported.
Conclusion: DA9701 can reduce the nausea effectively, and additional 
effect on migraine headache in CM without nausea, suggesting the 
independent prophylactic effect of DA9701 on migraine headache 
disorders.
Randomized controlled trial would be warranted.

P006  
Triptan failure in specialized headache care: cross‑sectional data 
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Objective: Triptans are effective for many migraine patients, but some 
do not experience adequate efficacy and tolerability, or have contrain-
dications. The European Headache Federation (EHF) has proposed that 
patients with lack of efficacy and/or tolerability of ≥2 triptans ("triptan 
resistance") could be considered eligible for treatment with the novel, 
effective but more expensive medications from the ditan and gepant 
groups. There is little evidence on how frequent triptan resistance is.
Methods: We applied the EHF criteria for triptan response and triptan 
(efficacy and/or tolerability) failure to data from the German Migraine 
and Headache Society (DMKG) Headache Registry.
Results: 2284 adult migraine patients (females: 85.4%, age: 39.4 ± 
12.8 years) were included. 42.5% (n = 970) had failed ≥1 triptan, 
13.1% (n = 300) had failed ≥2 triptans ("triptan resistant"), and 3.9% 
(n = 88) had failed ≥3 triptans (Fig. 1). Compared to triptan respond-
ers (current use, no previous failure, n = 597), triptan non-respond-
ers had significantly more severe migraine (higher frequency and 
disability, p < 0.001 and higher intensity, p < 0.05), that further 
increased with the level of triptan failure (Fig.  2). Highest propor-
tions of responders were found for nasal and oral zolmitriptan, oral 
eletriptan, and subcutaneous sumatriptan.
Conclusion: In the present specialized headache care setting, a sig-
nificant number of patients (13.1%) were classified as "triptan resist-
ant" according to the EHF criteria. Triptan resistance was associated 
with significantly higher migraine severity and migraine-related 
disability, emphasizing the importance of establishing an effective 
and tolerable acute (and preventive) migraine medication. Acute 
migraine treatment optimization might include evaluation of one 
of the triptans with the highest responder rates (nasal and oral zol-
mitriptan, oral eletriptan, and subcutaneous sumatriptan) and/or 
switching to a different acute medication class.

Fig. 1 (Abstract P006)  See text for description
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Fig. 2 (Abstract P006)  See text for description
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Objective: This study evaluated real-world changes in barbiturate 
prescribing patterns and usage after initiation of migraine therapy 
with rimegepant, a CGRP antagonist, as measured by monthly quan-
tity dispensed, monthly prescriptions filled, and discontinuation rate.
Methods: Prescription claims data from 9/15/2019 through 
11/30/2022 were collected from a longitudinal pharmacy commercial 
claims database for 689,425 migraine patients treated with rimege-
pant. To determine study eligibility, we required at least 12 months of 
total time in the dataset, at least one barbiturate fill in a 6-month base-
line period prior to rimegepant initiation, and at least 2 rimegepant 
fills during a 6-month follow-up. Monthly barbiturate prescription fills 
and barbiturate milligrams dispensed were tabulated in the baseline 
and follow-up periods. Discontinuation was defined as the absence of 
a barbiturate prescription fill after rimegepant initiation. The study was 
repeated with similar endpoints over 6 and 18 months of total obser-
vation and according to triptan use status.
Results: We observed 34,486 migraine patients who initiated treat-
ment with rimegepant and used butalbital during the 6 months 
prior to rimegepant initiation (age 46.8±12.6 years; 89.2% female). 
A total of 288,053 patients had 2+ rimegepant fills and met time-in-
data requirements, but had no baseline butalbital Rx fill, so the study 
cohort represents a 10.7% period-prevalence of barbiturate exposure 
in the 6-month period immediately preceding rimegepant initiatio. A 
26.7% decrease in mean monthly butalbital milligrams dispensed and 
a 32.0% decrease in total butalbital Rx fills was observed in the study 

cohort after rimegepant initiation. A barbiturate discontinuation rate 
of 49.4% was observed after rimegepant initiation. These effects were 
similar in direction and magnitude for patients with or without triptan 
exposure over observation periods of 6 and 18 months.
Conclusion: In migraine patients who use barbiturates, a significant 
decrease in barbiturate use, measured by mean monthly butalbital 
Rx fills, mean monthly butalbital milligrams dispensed, and butalbital 
discontinuation, was observed in the months following initiation of 
rimegepant therapy.

Fig. 1 (Abstract P007)  See text for description

Fig. 2 (Abstract P007)  See text for description

Fig. 3 (Abstract P007)  See text for description
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Objective: The primary aim is to determine the efficacy of treatment 
with botulinum toxin with a FollowTheSutures injection-regime in fre-
quent and chronic tension type headache (TTH).
Secondary aims are the assessment of safety, difference in number of 
responders, in headache severity, in duration of headache, in use of 
pain medication and in quality-of-life measures.
Methods: Randomized, placebo-controlled, triple blind, cross-over 
trial.
The primary efficacy variable is the difference in monthly headache 
days in the active period versus the placebo period.
The target population is male and female patients 18 to 75 years of 
age with TTH, with 10 or more headache days per month. They will be 
preferably recruited from the outpatient clinics at the Department of 
Neurology at Namsos Hospital, but also from all of Norway through 
advertisement in social media and referrals from other treatment cen-
tres A total of 66 patients will be included.
In this study, injections will follow a FollowTheSutures injection pro-
tocol. Study duration is 36 weeks long. A 4 weeks screening/baseline 
period with a daily electronic headache diary (eDiary) follows inclu-
sion and informed consent. After completing the 4-week screening/
baseline period, participants will be re-screened and eligible partici-
pants will enter the randomized phase of the study consisting of two 
treatment periods. The treatment periods are either injections with 
verum (onabotulinum toxin suspended in saline (Botox® and NaCl 
0,9% Braun) or placebo (only NaCl 0,9% Braun). The participants are 
randomized to the order with which they enter the two periods, and a 
triple-blinding regime is implemented. Each treatment period lasts 12 
weeks, separated by a 4 week washout period. Participants continue 
to keep a daily eDiary and register adverse events in the entire rand-
omized period.
Results: Trial status: study has started 03.10.23 and alleredy inrolled 51 
patients and 39 of them are randomized.
Conclusion: Study finishes in medio 2024.
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Objective: We sought to assess the effectiveness of combining dual 
therapy with ΟnabotulinumtoxinA (BTX) add-on to anti-calcitonin 
gene-related peptide (CGRP) monoclonal antibodies (anti-CGRP MAbs) 
in treatment-refractory patients with chronic migraine (CM), who 
failed to respond to all available monotherapies
Methods: We retrospectively reviewed the medical files of 19 treat-
ment-refractory patients with CM who failed to two oral preventatives; 
at least three consecutive BTX cycles (less than 30% response rate); 
at least three consecutive sessions with either fremanezumab or ere-
numab (less than 30% response rate) and were eventually switched to 
dual therapy with BTX add-on to any of the already-given anti-CGRP 
MAb. We then assessed from baseline to each monotherapy or dual 
intervention efficacy pre-defined follow-up any occurring changes 
in the following efficacy outcomes: (i) monthly headache days (MHD) 
(ii) monthly days with moderate/severe peak headache intensity 
(iii) monthly days with intake of any acute headache medication. 
Response (50% reduction in MHD) rates as also safety-tolerability were 
also determined.
Results: In most cases (n=14), dual targeting proved effective and was 
associated with clinically meaningful improvement in all efficacy varia-
bles; 50% response rates as also disability and QOL outcomes, coupled 
with favorable safety/tolerability.

Conclusion: Our results advocate in favor of the view that dual ther-
apy is indeed effective and should be considered in difficult-to-treat 
CM patients who failed all available monotherapies.
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Objective: To define in a real-world population of patients with high-
frequency episodic (HFEM) or chronic migraine (CM) the predictive 
role of socio-demographic or phenotypic profiling of responders to 
fremanezumab.
Methods: Two-hundred and four adult fremanezumab-treated 
patients with either HFEM or CM, who failed to at least 3 preventives, 
provided data at baseline on several individual socio-demographic 
and phenotypic variables. These variables were analyzed for their abil-
ity to independently predict the response (50-74% response rates) or 
super-response (≥ 75% response rates) to fremanezumab. Patients 
were followed from 3-18 months of fremanezumab exposure
Results: The main finding to emerge from univariate analyses was that 
threebaseline socio-demographic/clinical variables, i.e., age group 
41-70 years (p=0.02); female gender (p=0.03); patients with HFEM 
(p=0.001) and three clinical phenotypic variables, i.e., strict unilateral 
pain (p=0.05); pain in the ophthalmic trigeminal branch (p=0.04) and 
the "imploding" quality of pain (p=0.05), were significantly related to 
fremanezumab response. However, in multivariate analysis, only HFEM 
(p=0.02); the presence of strict unilateral (p=0.03); and pain location 
in the ophthalmic trigeminal branch (p=0.036) were independently 
associated with good fremanezumab response. Allodynia (p=0.04) 
was the only clinical predictive variable of super-responsiveness to 
fremanezumab.
Conclusion: A precise phenotypic profiling with identification of pain 
characteristics consistent with peripheral and/or central sensitiza-
tion might reliably predict the responsiveness to fremanezumab in 
migraine prophylaxis.
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Objective: To prospectively assess the efficacy and safety of fremane-
zumab for migraine prophylaxis in patients with failure of at least three 
previous preventive treatments. Changes in disability as also quality-
of-life outcomes after fremanezumab treatment were also examined.
Methods: Two hundred and four patients with either high frequency 
EM (HFEM) or chronic migraine (CM), who attained at least three con-
secutive monthly sessions with fremanezumab 225mg and other-
wise met the inclusion criteria, were included in the study. The crude 
response (at least 50% reduction in monthly headache days [MHD]) 
rates to fremanezumab were assessed. Scores in the following effi-
cacy outcomes were then compared from baseline to the last efficacy 
evaluation follow-up: (i) MHD (ii) monthly days with moderate/severe 
peak headache intensity (iii) monthly days with intake of abortive 
medication. The disability was evaluated with the "Migraine Disabil-
ity Assessment"; the quality of life (QOL) status was assessed with the 
"Headache Impact-6 Test" and the "EQ-5D questionnaire".
Results: In the majority of HFEM cases (n=81/97; 83.5%) and CM 
patients (n=67/107; 62.6%), fremanezumab proved effective in 
reducing the MHDs by at least 50% and was associated with clinically 
meaningful improvement in all other efficacy variables. The migraine-
related disability experienced by our patients decreased and their QOL 
increased. We recorded just 36 cases reporting mild adverse events, 
including pain, rush or pruritus (n=26), flue-like symptoms (n=8) and 
hair loss (n=2).
Conclusion: With our prospective results, we further provide real-
world data to support the favourable benefit/risk profile of freman-
ezumab in the prophylaxis of both HFEM and CM.
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Objective: This post hoc analysis aimed to evaluate the efficacy of fre-
manezumab in difficult-to-treat chronic migraine (CM) patients with 
and without psychiatric comorbidities (PCs); mainly anxiety and/or 
depression.
Methods: We assessed data from CM patients with and without PCs, 
who failed to at least 3 preventives and eventually attained at least 
three consecutive monthly sessions with fremanezumab 225mg. 
Outcomes included the crude response (≥50% reduction in monthly 
headache days [MHD]) rates to fremanezumab from baseline to the 
last clinical follow-up. The changes in MHD; MHD of moderate/greater 
severity; monthly days with intake of abortive medication and the pro-
portion of patients" changing status from with to decreased/without 
PCs were also compared. Disability and quality of life (QOL) outcomes 
were also assessed.
Results: Of 107 patients enrolled, 65 (60.7%) had baseline PCs. The per-
centage of patients with (n=38/65; 58.5%) and without PCs (n=28/42; 
66.6%) that achieved a ≥50% reduction in MHD with fremanezumab 
was comparable (p=0.41), whereas MHDs were significantly reduced 
(difference vs baseline) in both patients with PCs (mean –8.9 [standard 
error: 6.8]; p<0.001) and without PCs (–9.8 [7.5]; p<0.001). Both groups 
experienced significant improvements in all other efficacy, disability 
and QOL outcomes at comparable rates, including in MHD reduction. 

A significant proportion of fremanezumab-treated patients with base-
line PCs de-escalated in corresponding severities or even reverted to 
no PCs (28/65; 43.1%), post-fremanezumab.
Conclusion: Fremanezumab appears effective as preventive treat-
ment in difficult-to treat CM patients with and without PCs, while also 
being beneficial in reducing the severity of comorbid anxiety and/or 
depression.
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Objective: Aim of this study is to compare the effectiveness and safety 
of anti-CGRP mAbs and BoNT-A after 6 and 12 months of treatment.
Methods: We enrolled patients from IRCCS Neurologic Institute C. 
Besta and Bio-Medic Campus University. Inclusions criteria:diagnosis 
of CM,received anti-CGRP mAbs or BoNT-A,with at least 6 months 
follow-up,age 18-65y,≥2 preventive treatment failures, starting 
MIDAS ≥11. Exclusion criteria:serious psychiatric diseases, received 
BoNT-A before anti-CGRP mAbs treatment (for mAbs arm). Study 
outcomes: difference from baseline in monthly migraine days (MHD), 
number of monthly acute medications (MAM) and MIDAS. Safety 
assessment:report of serious adverse events (SAE), treatment discon-
tinuation. Wilcoxon rank-sum and Fisher"s exact tests were used for 
the analyses(p<0.05).
Results: At the time of this interim analysis, we screened 122 
patients:92 included,25 mAbs arm,67 BoNT-A arm. Population:mean 
age 51.1(8.6)y,80 female,90 medication overuse (non-significant dif-
ferences between groups). At baseline the BoNT-A group presented 
significantly higher mean MHD(23.0[6.3]vs17.4[32.2]), MAM(24.1[13.7]
vs16.5 [2.8]), and MIDAS(93.0[66.8]vs55.6[36.8]) compared to mAbs 
group. MHD reduction was significantly greater in the mAbs group 
(-12.4[4.8] vs -9.0[8.8]) at 6 months compared to BoNT-A. Adverse 
events"(AE) discontinuation: 4.8% patients mAbs arm, 4.5% patients 
BoNT-A arm.
Conclusion: Our preliminary results show a comparable effectiveness 
between mAbs and BoNT-A at 12months follow-up, with significantly 
higher efficacy for mAbs at 6 months. Discontinuation due to AE were 
similar. From these preliminary data the effectiveness and sustainabil-
ity of the two treatments appear to be overlapping
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Objective: To describe and evaluate the relative effects of preventive 
treatment of topiramate, botulinum toxin type A (BoNTA), and calci-
tonin gene-related peptide (CGRP) in chronic migraine patients with 
medication overuse headache (MOH).
Methods: A systematic search was conducted in the databases CEN-
TRAL, MEDLINE, Embase and Web of Science until May 2022. We 
included randomized controlled trials reporting the outcomes of 
change in monthly headache/migraine days, ≥50% response rates 
and change in medication overuse status. Studies were excluded if 
response rates were not reported. Risk of bias assessment was per-
formed using the Cochrane RoB2 tool. The quality of evidence for out-
comes across included studies were evaluated according to the five 
factors outlined in Cochrane GRADE approach.
Results: The initial search resulted in 1599 records. Ten studies met 
our inclusion criteria, while seven studies with sufficient data were 
included in the meta-analysis. Studies assessing BoNTA included 
1139 patients and showed a mean reduction in headache frequency 
by 1.92 days per month compared to placebo (-1.92; 95% CI -2.68 
to -1.16). Studies assessing human monoclonal antibodies (mABs) 
included 1982 patients, and showed significant positive effects com-
pared to placebo for all measured outcomes. The overall odds ratio for 
the ≥50% response rate was 2.90 (95% CI, 2.23 to 3.78). No significant 
difference was observed in the frequency of adverse effect for both 
BoNTA and low dose of mABs compared to placebo. There is currently 
insufficient evidence to determine the impact of topiramate in chronic 
migraine patients with MOH.
Conclusion: BoNTA and mABs targeting CGRP(r) were beneficial in 
reducing monthly migraine days and ≥50% response rate, but uncer-
tainties remained for BoNTA regarding response rate. The effect size 
for mABs was greater with relatively lower drop-out rate. High-quality 
randomized trials are required to evaluate the effect of topiramate in 
chronic migraine patients with MOH.

Fig. 1 (Abstract P014)  See text for description

Fig. 2 (Abstract P014)  See text for description
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Objective: Constipation is increasingly being reported as a common 
side effect of anti-calcitonin gene related peptide (CGRP) mono-
clonal antibodies (mAbs). This can be attributed to the role of CGRP 
in peristalsis and regulating ions and water secretion in the bowels. 
Our study aims to analyze the differential frequency of constipation 
among anti-CGRP mAbs.
Methods: We included chronic migraine patients treated with anti-
CGRP mAbs between 1 Jan 2019 and 31 Dec 2022 at SkåNeuro 
neurology clinic. Charts that include demographic data, migraine fea-
tures, medical history, and information regarding constipation were 
reviewed. The severity of treatment-induced/worsened constipation 
was categorized on a scale of 0 to 3, with 3 is leading to treatment 
discontinuation.
Results: A total of 345 patients were included, 212 receiving ere-
numab, 100 receiving fremanezumab, and 33 receiving galcan-
ezumab as their initial anti-CGRP mAbs. The constipation rates were 
51.4% for erenumab, 3.3% for fremanezumab, and 12.1% for galcan-
ezumab. Among patients treated with erenumab, 24.5% switched to 
another anti-CGRP mAbs because of constipation, 21.2 % due to lack 
and/or disappearance of effect. Patients who switched treatments 
experienced significantly milder symptoms (p<0.0001). Even those 
who switched due to lack and/or disappearance of effect reported 
an improvement in their constipation (p=0.011). These rates were 
extremely low for fremanezumab and galcanezumab.
Conclusion: This analyzes shows that erenumab has much higher 
constipation frequency than reported rates from clinical trials and 
compared to fremanezumab and galcanezumab. This differing side 
effect profiles could be explained by mechanism of actions i.e., recep-
tor vs ligand. Clinicians should take constipation into account while 
selecting treatment and try to switch to another anti-CGRP mAbs if 
severe constipation occurs.
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Objective: Non-migraine headaches often pose challenges in terms 
of finding effective preventive treatments. As a result, off-label use of 
onabotulinum toxin A (OnA) has emerged as a therapeutic option. In 
this study, we aimed to analyze the outcomes of patients with non-
migraine headaches who were treated with OnA at our headache unit.
Methods: We conducted a retrospective observational study to ana-
lyze patients treated with OnA over the past 6 months. The study 
focused on various factors: type of headache, previous/current treat-
ments, duration of OnA therapy, dosage, injection sites, efficacy, and 
side effects.
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Results: We collected 84 patients, 57 patients with primary headaches 
and 27 with secondary headaches. An average of 10,8 years from 
headache onset and 37.7 months of treatment with OnA. Patients had 
failed 4 previous preventive treatments.
The diagnosis and the average doses of OnA were: 31 patients with 
trigeminal neuralgia (85 UI), 14 with Persistent idiopathic facial pain 
(124UI), 7 with cluster headache (229UI), 7 with occipital neuralgia 
(69 UI), 6 with nummular headache (47UI), 5 with persistent head-
ache attributed to craniotomy (110UI), 4 with tension type headache 
(135UI) and 10 with other headaches (157UI).
Most of injection strategies (84% of patients) followed a "following the 
pain" approach. In 59.5% of patients, the injections were performed 
unilaterally, while only 15.5% underwent infiltration using the ampli-
fied PREEMPT protocol.
11 (13%) reported mild efficacy, 33 (39%) medium efficacy, and 38 
(45.3%) reported high efficacy. Eight patients experienced mild aes-
thetic side effects, while no other side effects were reported.
Conclusion: Onabotulinum toxin A (OnA), originally approved 
for chronic migraine, demonstrates potential efficacy and mini-
mal side effects in various headaches and neuralgias. Early con-
sideration of OnA usage, particularly in trigeminal neuralgia and 
persistent idiopathic facial pain, may help address unmet needs in 
pain management.
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Objective: PEARL (EUPAS35111) is an observational, prospective, 
Phase 4 study of fremanezumab effectiveness and safety for episodic 
and chronic migraine (EM, CM) prevention. This 3rd interim analysis 
was conducted when all enrolled patients had completed ≥6 months 
of treatment.
Methods: Participants are adults with EM or CM receiving freman-
ezumab treatment for migraine prevention, who maintain a daily 

headache diary prior to and throughout the 24-month observational 
period. Primary endpoint: proportion of patients with ≥50% reduction in 
monthly migraine days (MMD) during the 6 months post-fremanezumab 
initiation. Secondary endpoints: mean change from baseline across 
Months 1–12 in MMD, days of acute migraine medication use, and head-
ache-related disability (MIDAS and HIT-6). Safety was measured through 
adverse events (AEs) reported in clinical practice.
Results: Of 1140 patients enrolled in PEARL, 968 were included in the 
effectiveness analysis (EM, 33.1%; CM, 66.9%). In patients with avail-
able data, 428/732 (58.5%) achieved ≥50% MMD reduction during the 
6 months post-fremanezumab initiation (Figure  1). The proportions of 
patients reaching ≥50% reduction in MMD were sustained at Months 
1–12 (Figure  2), as were reductions in mean MMD (Figure  3), days of 
acute medication use and headache-related disability. Overall, 267/1140 
(23.4%) patients reported AEs relating to treatment, 2/1140 (0.2%) 
reported serious AEs relating to treatment and 33/1140 (2.9%) reported 
AEs that led to discontinuation.
Conclusion: Over half of patients achieved ≥50% MMD reduction dur-
ing the 6 months post-fremanezumab initiation, with sustained reduc-
tions in acute medication use and disability observed over 12 months, 
and few AEs leading to discontinuation reported. Outcomes from this 
large, real-world population can guide informed migraine management.

Fig. 1 (Abstract P017)  Proportion of patients reaching ≥50% reduction 
in MMD from baseline by migraine type during the 6 months post-fre-
manezumab initiation (primary endpoint)

Fig. 2 (Abstract P017)  Proportion of patients reaching ≥50% reduc-
tion in MMD from baseline by migraine type at months 1, 3, 6, 9, and 12
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Fig. 3 (Abstract P017)  Mean change from baseline in MMD at 
months 1, 3, 6, 9, and 12 after fremanezumab treatment initiation, by 
migraine type
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Objective: Bilateral trigeminal neuralgia (BTN) is an uncommon find-
ing, occurring in up to 6% of patients in most series. In BTN, the pain 
rarely begins concurrently on both sides and is often more severe 
on one side. Although is important to exclude secondary causes, the 
vast majority of cases are attributed to vascular compression or are 
idiopathic.
Methods: Case report
Results: A 63-year-old man presented with typical right-side trigemi-
nal neuralgia (TN) for 7 years, involving the second and third divisions. 
The neurological examination was normal. He underwent a course of 
medical therapy with carbamazepine but due to adverse effects, it was 
switched to gabapentin up to 2400mg/day with good pain control. 
After 3 years of being asymptomatic, the patient complained about 
the newly begun paroxysmal electrical pain on the second and third 
divisions of the bilateral trigeminal nerve. MRI excluded secondary 
cases but revealed bilateral neurovascular contacts. The patient tried 
to control his pain with oxcarbazepine (up to 900mg/day) and gabap-
entin (up to 2400mg/day) but the pain remained refractory. After 
discussed with the other therapeutic modalities, the patient started 
onabotulinumtoxinA (total units: 40). After 9 months of treatment the 
patient remains without uni or bilateral pain.
Conclusion: BTN is a rare entity and the treatment could be chal-
lenging. Patients may develop side effects from centrally acting 
drugs, have contraindications or complications for neurosurgical 
procedures, or experience relapse during conventional therapies. 
This case highlights that onabotulinumtoxinA could be a safe and 
effective option, in patients who are refractory to pharmacological 
treatment and an alternative to surgery.

Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: To determine the number needed to treat (NNT) and 
number needed to harm (NNH) for atogepant vs placebo for the 
preventive treatment of episodic migraine (EM) in participants 
with prior inadequate response to 2-4 classes of oral preventive 
treatment.
Methods: ELEVATE was a global, multicenter, randomized, double-
blind, placebo-controlled study in participants with EM with prior 
inadequate response to 2-4 classes of oral preventive treatment. 
Participants were randomized to atogepant 60 mg once daily or 
placebo in a 1:1 ratio. The NNT was calculated based on achieve-
ment of a ≥50% decrease from baseline in mean monthly migraine 
days (MMDs) (NNTMMD≥50%) across 12 weeks. A second NNT was cal-
culated based on achievement of a ≥10.9-point clinically relevant 
improvement from baseline in Migraine-Specific Quality of Life 
questionnaire version 2.1 Role Function-Restrictive (MSQ-RFR) score 
(NNTMSQ-RFR; Dodick. Headache 2007;47:1398) at week 12. NNH was 
calculated using the proportion of participants reporting a treat-
ment-emergent adverse event (TEAE) leading to discontinuation.
Results: Of atogepant participants, 50.6% experienced a ≥50% 
reduction in MMDs from baseline vs 18.1% of placebo participants 
across the 12-week double-blind treatment period (Figure  1). The 
calculated NNTMMD≥50% for atogepant was 3.1, indicating that 3 par-
ticipants needed to be treated with atogepant for 1 additional par-
ticipant to experience a ≥50% treatment response. The NNTMSQ-RFR 
for atogepant was 3.2 (Figure  2). TEAEs leading to discontinuation 
were reported by 1.9% of atogepant vs 1.3% of placebo participants. 
The NNH was 167 for atogepant, indicating that 167 participants 
would need to be treated before 1 would observe TEAEs leading to 
discontinuation.
Conclusion: Atogepant demonstrated a positive benefit-risk 
profile vs placebo for the preventive treatment of EM based 
on the low NNT and high NNH in participants with prior inad-
equate response to 2-4 classes of oral preventive treatment.
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Fig. 1 (Abstract P019)  Number needed to treat: monthly migraine 
days

Fig. 2 (Abstract P019)  Number needed to treat: MSQ role function-restrictive
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Objective: To identify predictors of ≥50% and ≥75% response to anti-
CGRP monoclonal antibodies (mAbs) in real life in Europe.
Methods: European multicenter, observational study based on pro-
spective registries of adult patients with high-frequency episodic 
(HFEM) or chronic (CM) migraine treated with anti-CGRP mAbs since 
March 2018. We collected demographic data, efficacy variables 
(monthly headache days-MHD; monthly migraine days-MDM, monthly 
acute medication days-MAMD). Response and excellent response 
were defined as ≥50% and ≥75% reduction in MHD, respectively; 
non-responders as <30% reduction in MHD. We used a generalized 
mixed-effect regression model (GLMM) to identify variables indepen-
dently associated with treatment response rate (≥50% and ≥75%).
Results: We included a total of 5818 patients (84.2% females; median 
[IQR] age 47.0y [39.0-53.0]). 72.2% (4,198/5,818) had CM. At month 
6, we observed a median reduction in MHD of -9.0 [-15.0, -3.0] days/
month and the response rate was: 30.3% (1,503/4,963) non-respond-
ers, 13.2% (656/4,963) partial-responders (30-50% reduction MHD) 
and 56.5% (2,804/4,963) responders (≥50%). With GLMM, older age 
(OR [95% CI], 1.08 [1.01-1.16]; p=0.023), CM diagnosis at baseline (1.39 
[1.16-1.66], p<0.001), higher ratio of MMD at baseline (1.02 [1.01-1.03], 
p<0.001) and presence of unilateral pain (1.52 [1.31-1.75], p<0.001) 
were predictors associated with higher likelihood of ≥50% response. 
The model presented an accuracy [95% CI] 0.635 [0.620-0.650], 
Kappa 0.428 and AUC 0.669 [0.653-0.686]. We repeated the previous 
analysis between non-responders and excellent-responders (26.7%; 
1,324/4,963) at month 6. In the GLMM, statistically significantly inde-
pendent variables were similar as with the excellent responders.
Conclusion: Older age and migraine-specific clinical features are asso-
ciated with an excellent response to anti-CGRP mAbs, in a large real-
world European cohort
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Objective: Evaluate the impact of atogepant (ATO) on daily function-
ing and quality of life (QoL) in the first month of treatment among 
participants with episodic migraine (EM) who experienced prior inad-
equate response to treatment.
Methods: ELEVATE was a phase 3, multicenter, randomized, dou-
ble-blind, placebo (PBO)-controlled, parallel-group trial conducted 
in Europe and North America. Adults with EM (4-14 mean monthly 
migraine days during the 28-day baseline period) who had previ-
ously experienced an inadequate response to 2-4 classes of con-
ventional oral preventive migraine treatments were randomized to 
ATO 60 mg once daily (QD) or PBO. Patient-reported outcome meas-
ures included the Performance of Daily Activities (PDA) and Physi-
cal Impairment (PI) domains of the 11-item Activity Impairment in 
Migraine – Diary (AIM-D), and the 5-level European Quality of Life 
– 5 Dimension (EQ-5D-5L) descriptive system and visual analogue 

scale (VAS), implemented via daily diary. Changes from baseline in 
weekly PDA and PI scores were calculated for weeks 1, 2, 3, and 4. 
Changes from baseline in EQ-5D-5L were evaluated for weeks 1-2 
and at week 4 using diary data at these time points in the trial.
Results: Of the 313 participants who received treatment, 309 were 
included in the Off-treatment Hypothetical Estimand population 
(ATO 60 mg QD, n=154; PBO, n=155). ATO 60 mg QD demonstrated 
greater improvements in PDA (Figure 1) and greater reductions in PI 
(Figure 2) as early as week 1, through weeks 2, 3, and 4, relative to 
PBO (nominal P<.05). ATO 60 mg QD showed greater improvements 
for the EQ-5D-5L descriptive system and VAS scores at weeks 1-2 
and 4 (Figure 3), relative to PBO (nominal P<.05).
Conclusion: Participants with EM and prior inadequate response to 
conventional oral preventive treatment taking ATO 60 mg QD dem-
onstrated rapid improvement in function as early as week 1 and QoL 
by week 2, compared to PBO.

Fig. 1 (Abstract P022)  Change from baseline in the Perfomance 
of Daily Activities (PDA) domain of the AIM-D at weeks 1, 2, 3, and 4 
(OTHE population)

Fig. 2 (Abstract P022)  Change from baseline in the Physical 
Impairment (PI) domain of the AIM-D at weeks 1, 2, 3, and 4 (OTHE 
population)
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Fig. 3 (Abstract P022)  Change from baseline in European quality 
of life – 5 dimensional (EQ-5D-5L) (A) descriptive system index score 
and (B) Visual Analogue Scale (VAS) score at weeks 1-2 and 4 (OTHE 
population)
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Objective: Among patients (pts) with migraine who initiated or 
switched to a new migraine preventive pharmacological treatment, 
what is the 3-month real-world effectiveness of galcanezumab versus 
(vs.) traditional oral migraine preventive medications (TOMP)?
Methods: Data from the TRIUMPH study were analyzed; adults with 
ICHD-3 diagnosis of migraine were included. The primary endpoint 
was to determine the proportion of patients with clinically mean-
ingful response (responders with ≥50% for episodic migraine [EM]; 
≥30% for chronic migraine [CM]) in monthly migraine headache 
days (MHD) at month 3 by galcanezumab vs. TOMP cohorts. Sec-
ondary endpoints included mean change from baseline in function 
(using MSQ v2.1 Role Function-Restrictive [RFR]) and monthly MHD, 
"enhanced response" (EM: ≥75%, CM: ≥50% reduction in MHD), and 
responders in subsets with EM or CM. Inverse probability of treat-
ment weights were derived from a LASSO propensity score model 
and were used to compare cohorts. Change in outcomes were 
assessed at 3-months from baseline.
Results: Of the 2879 pts at baseline, 1123 (39.0%) initiated or 
switched to galcanezumab (mean ± SD age: 44.9 ± 13.4 years); 1314 

(45.6%) pts initiated or switched to TOMP (mean ± SD age: 39.8 ± 
13.1 years). In the galcanezumab cohort, 48.6% of pts achieved clini-
cally meaningful response at 3-months vs. 35.7% in TOMP cohort 
(p<.0001). The galcanezumab cohort had improved functioning 
vs. TOMP cohort [mean and 95% confidence interval: 19.5 (17.6, 
21.3) vs. 10.0 (8.4, 11.6), p<.0001], and had reductions in monthly 
MHDs [mean and 95% confidence interval: -5.7 (-6.2, -5.2) vs. -4.2 
(-4.6, -3.8), p<.0001]. The proportion of responders and "enhanced 
responders" for each type of migraine were significantly higher for 
galcanezumab vs. TOMP (responders: EM: 50.5% vs. 30.3%, p<.0001; 
CM: 47.8% vs. 39.0%, p=.001; enhanced responders: EM: 28.2% vs. 
13.2%, p<.0001; CM: 37.3% vs. 31.4%, p=.02).
Conclusion: Across multiple measures of 3-month effectiveness, 
galcanezumab treatment yielded greater improvements than TOMP 
among patients with migraine in this real-world study.
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Objective: To assessed the effectiveness of candesartan in a real-
world setting.
Methods: Observational, multicenter, prospective cohort study 
including adult patients with episodic and chronic migraine, according 
to The International Classification of Headache Disorders treated with 
candesartan. Patients were excluded if 1) they had failed to >3 preven-
tive drugs, 2) received another drug with effectiveness as migraine 
preventive, 3) had history of another headache disorder, 4) had previ-
ously used candesartan, 5) had any severe disorder. The effectiveness 
was evaluated by the 50%, 75% and 30% responder rates the reduc-
tion in monthly migraine days (MMD), between weeks 8-12 and weeks 
20-24, compared with the baseline. All results were calculated per-
protocol (PP) and by intention-to-treat (ITT), using baseline-carried-
forward approach in the case of missing data.
Results: Eighty-six patients were included, 68 (79.1%) females, aged 
40 [inter-quartile range (IQR) 26.1-49.9], 37 (43.0%) with chronic 
migraine, 48 (55.8%) with medication overuse headache and a median 
number of prior preventive treatments of 2 [IQR: 0.75-3[U1] ]. At 
baseline patients had 14 [10-24] headache days per month, 10 [5-15] 
days of use of acute medication, and 5 [0-8] days of triptan use. At 
3-months, 30%, 50% and 75% responder rates were 52.4%; 36.6% and 
15.9% in the PP analysis; and 50%; 34.9% and 15.1% in the ITT analysis. 
At 6-months, 30%, 50% and 75% responder rates were 63.6%, 47% and 
24.2% (PP) and 48.8%, 36%, and 18.6% (ITT). The reduction of MMD 
was 4.5 [IQR:-1 – 4] days (PP) and 4 [0-9.25] days (ITT) at 3-months, and 
5 [0.7-14.2] (PP) days and 3 [0-10.5] days (ITT).
Conclusion: The effectiveness of candesartan in the preventive of 
migraine in a real-world setting was in line with the observed efficacy 
from the RCTs.
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Objective: To evaluate effectiveness and tolerability of fremanezumab 
administered in migraine patients who switched from a previous anti-
CGRP pathway mAb (aCGRP mAb) as part of their routine disease 
management.
Methods: FINESSE is an ongoing prospective, non-interventional 
study in adults with episodic or chronic migraine (EM, CM). Observa-
tion period: 24 months. Primary endpoint: proportion of patients 
reaching ≥50% reduction in average number of monthly migraine 
days (MMD) during the 6-month period after the first dose of freman-
ezumab. Further measures: monthly average number of migraine 
days, MIDAS (Migraine Disability Assessment), HIT-6 (6-Item Headache 
Impact Test), acute migraine medication (AMM) use. In this subgroup 
analysis, 6-month-data in patients who experienced poor effective-
ness or tolerability with a prior anti-CGRP pathway mAb and therefore 
switched to fremanezumab are presented.
Results: 140 patients with prior exposure to another aCGRP mAb were 
included (47.6 ± 11.5 years, 84.7% female); 56.4% had EM, 43.6% CM. 
126 patients had been previously treated with erenumab, 14 with gal-
canezumab or galcanezumab and erenumab. The main reason for dis-
continuation of prior aCGRP mAb therapy was lack of efficacy (LOE) in 
110 patients (78.6%). MMD decreased from 13.3 ± 6.42 at baseline (B), 
by 6.1 ± 5.47 (month 6). 54 (38.6%) achieved a MMD reduction of ≥ 
50% over 6 months (EM 44.3%, CM 31.2%, in patients with LOE 40%). 
AMM was used on 9.5 ± 4.92 days/month at baseline and decreased to 
5.0 ± 3.86 days/month (month 6). MIDAS: 71.1 ± 57.1 (B), 43.7 ± 44.4 
(month 6), HIT-6: 65.8 ± 4.8 (B), 59.6 ± 7.9 (month 6).
Conclusion: In this interim analysis of the FINESSE non-interventional 
study, about 38.6% of anti-CGRP pathway mAb-non-responder ben-
efit (≥ 50% response) from switching to fremanezumab. These results 
suggest that switching to fremanezumab may be a promising option 
for patients experiencing inadequate efficacy or poor tolerability with 
prior other anti-CGRP pathway mAb use.
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Objective: It is important to assess the real-world impact of migraine 
preventive therapies. TRIUMPH, an ongoing observational study, 
assesses outcomes of such treatments with the primary objective 
of comparing the effectiveness of galcanezumab to traditional oral 
migraine preventive medications (TOMP) in patients with migraine 
switching/initiating preventive treatment in clinical practice. We pre-
sent TRIUMPH [Europe] results for 3-month outcomes.

Methods: TRIUMPH [Europe] enrolled patients ≥18 years old with 
migraine from Germany, Italy, Spain, and the UK. Patients were 
enrolled 06/2020-08/2022 and taking on-label galcanezumab or 
TOMP. Effectiveness was defined as reduction from baseline in 
patient-reported and physician-recorded monthly migraine head-
ache days (MHD) at 3 months (response): ≥30% / ≥50% in chronic / 
episodic migraine. Differences in proportion of responders across 
treatments were assessed using a weighted Chi-squared test. Weights 
were derived using Least Absolute Shrinkage and Selection Operator 
(LASSO) model fit of propensity scores with 65 baseline covariates.
Results: 630 patients were enrolled, 53% in the galcanezumab and 
47% in the TOMP cohorts. Patients were more often women, with 
a mean age of 44.4/36.9 years. Chronic migraine was more repre-
sented in the galcanezumab cohort (61%/33%). Mean (SD) MHD were 
14.8 (7.1)/10.4 (5.3) days. At 3 months, the galcanezumab and TOMP 
cohorts" mean (SD) MHD were 7.7 (7.4)/6.9 (5.5) days. Change from 
baseline in the number of mean MHD with acute medication use was 
–6.5 for galcanezumab and –2.7 for TOMP (P<0.0001). The 3-month 
weighted proportion of responders for galcanezumab was higher than 
that for TOMP (62.0% vs. 34.2% p<0.0001). The weighted proportion 
of responders in the galcanezumab cohort was greater than that of 
the TOMP cohort also for the chronic and episodic migraine subsets, 
64.5% vs. 38.2%, p<0.0001 and 58.7% vs 31.6%, p<0.0001, respectively.
Conclusion: After 3 months of migraine preventive treatment, 
patients with migraine initiating/switching to galcanezumab had a 
substantially higher proportion of responders than those receiving 
TOMP.
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Objective: To investigate the efficacy of rimegepant, an orally admin-
istered small molecule calcitonin gene-related peptide receptor 
antagonist, for the acute treatment of migraine in a subgroup of Chi-
nese and Korean adults receiving concurrent preventive medication.
Methods: These subgroup analyses were from a phase 3, double-blind 
study conducted in China and Korea (NCT04574362) of single-dose 
rimegepant 75 mg or placebo for the acute treatment of moderate or 
severe migraine. Eligibility criteria included 2–8 moderate or severe 
migraine attacks per month. Co-primary endpoints at 2 hours (h) 
postdose were pain freedom and freedom from the most bothersome 
symptom (MBS), analyzed using Cochran-Mantel-Haenszel tests. Sub-
group analyses were based on concurrent preventive medication use 
(yes/no).
Results: Of the 1340 participants analyzed (rimegepant n=666, pla-
cebo n=674), 81.2% were female, 80.1% were from China, 19.9% 
were from Korea, and 5.4% (rimegepant n=38, placebo n=35) were 
taking concurrent preventive medication. In the small subgroup tak-
ing preventive medication, response rates for pain freedom at 2 h 
were greater for rimegepant than placebo (18.4% vs 0%, respectively; 
P=0.0103); for freedom from the MBS at 2 h the difference between 
rimegepant and placebo (57.9% vs 37.1%; P=0.0726) showed similar 
trends but did not reach statistical significance (Figure). In the larger 
subgroup not taking preventive medication, response rates for pain 
freedom at 2 h (19.9% vs 11.3%; P<0.0001) and freedom from the MBS 
at 2 h (50.0% vs 35.7%; P<0.0001) were greater with rimegepant than 
placebo (Figure). Rimegepant was well tolerated.
Conclusion: Among participants who were taking concurrent preven-
tive medication, more experienced pain freedom at 2 h after taking 
rimegepant 75 mg for the acute treatment of migraine compared with 
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placebo. Rimegepant was effective compared with placebo in par-
ticipants who were not taking concurrent preventive medication. The 
subgroup taking preventive medication was small so findings should 
be interpreted cautiously. Funded by Pfizer.

Fig. 1 (Abstract P027)  Paticipants meeting co-primary endpoints. CI, 
confidence interval; h, hours; MBS, most bothersome symptom
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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 for 12 weeks. All patients in the OLE 
received quarterly fremanezumab (675 mg). Primary endpoint: 
mean change (baseline to Week 12) in average number of monthly 
migraine days (MMD). Secondary endpoints: mean change from 
baseline in symptoms of depression (HAMD-17, PHQ-9), disability 
(HIT-6, CGI-S), and patients achieving ≥50% MMD reduction.
Results: 330/353 patients (fremanezumab, n = 164; placebo, n = 
166) completed the 12-week double-blind period. Fremanezumab 
showed statistically significant reductions in MMD, and in depres-
sion and disability scores (Table). All results were maintained 
through the OLE. Despite the different patient population included 
in this study, the safety profile was consistent with previous pivotal 
fremanezumab randomized controlled trials.

Conclusion: During the 12-week double blind period, fremane-
zumab treatment resulted in a significant reduction in MMD, along 
with improvements in depression and disability outcomes, which 
were maintained over the longer term. Fremanezumab may reduce 
the burden of these comorbid diseases and improve quality of life.

Table 1 (Abstract P028)  Primary and secondary endpoints
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Objective: To evaluate the benefit-risk assessment of atogepant 
and calcitonin gene–related peptide (CGRP) monoclonal antibodies 
(mAbs) vs placebo based on the number needed to treat (NNT) and 
the number needed to harm (NNH) in a blended episodic and chronic 
migraine population (EM+CM).
Methods: The NNT was calculated based on achievement of a ≥50% 
reduction in mean monthly migraine days (MMDs) from baseline 
across 12 weeks. A random effects model was used in the meta-anal-
ysis of trials to calculate the median ≥50% response rates, NNTs, and 
credible intervals (CrI) versus placebo at 12 weeks. The NNH was calcu-
lated using the proportion of participants reporting a discontinuation 
due to adverse events (AEs). A cloglog link model was used to estimate 
median discontinuation rates due to AEs at 12 weeks and calculate 
NNH and CrI. The base-case analysis included data from core studies 
of atogepant 60 mg, erenumab 70 mg and 140 mg, galcanezumab 120 
mg, eptinezumab 100 mg and 300 mg, and fremanezumab 225 mg 
and 675 mg. Additional scenario analyses were conducted, including 
dose-response relationship studies, Asian studies (ie, conducted in 
China, Japan, and other Asian countries), and dedicated inadequate 
prior treatment studies (only for NNH).
Results: Based on the base-case scenario, the calculated NNT for 
atogepant 60 mg vs placebo was 4.2, which was comparable with 
CGRP mAbs in the blended EM+CM population (Table 1). Participants 
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who received atogepant 60 mg or fremanezumab (225 mg or 675 
mg) demonstrated lower rates of discontinuation due to AEs com-
pared with those receiving placebo, resulting in negative NNH values 
(Table 2). Comparable NNT and NNH values were observed for atoge-
pant 60 mg relative to the mAbs across all scenario analyses.
Conclusion: Atogepant demonstrated a favorable benefit-risk pro-
file, with NNT and NNH values comparable with those of CGRP mAbs 
across all scenarios.

Table 1 (Abstract P029)  Number Needed to Treat for Atogepant 
and Calcitonin Gene-Related Peptide Monoclonal Antibodies 
(Blended EM+CMa) Across Various Scenarios

Table 2 (Abstract P029)  Number Needed to Harm for Atogepant 
and Calcitonin Gene-Related Peptide Monoclonal Antibodies 
(Blended EM+CMa) Across Various Scenarios
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Objective: To evaluate the efficacy and safety of rimegepant, an oral 
small molecule calcitonin gene-related peptide receptor antagonist, 
for the acute treatment of migraine in adults from China.
Methods: This is a subgroup analysis of Chinese patients from a dou-
ble-blind, randomized, placebo-controlled, phase 3 trial in Chinese 
and Korean adults with migraine (NCT04574362). Subjects received 
rimegepant 75 mg or placebo for a single migraine attack of moderate 
or severe intensity. Coprimary endpoints were pain freedom and free-
dom from the most bothersome symptom (MBS) at 2 hours post-dose.
Results: Rimegepant (n=537) was superior to placebo (n=537) for 
the co-primary endpoints of pain freedom (18.2% vs 10.6%, P=.0004) 
and freedom from the MBS (48.0% vs 31.8%, P<.0001), as well as all key 
secondary endpoints (Table). The incidence of treatment-emergent 
adverse events (AEs) was similar in the rimegepant (15.2%) and pla-
cebo (16.4%) groups. No drug-related serious AEs were reported in 
rimegepant-treated subjects.
Conclusion: Rimegepant 75 mg demonstrated rapid and sustained 
efficacy, with safety and tolerability similar to placebo, for the acute 
treatment of migraine in adults from China.

Table 1 (Abstract P030)  N (%) of subjects meeting coprimary and 
key secondary endpoints
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Objective: Evaluate the effect of atogepant on monthly migraine 
day (MMD) reduction, response rate, and patient-reported outcomes 
among people with episodic migraine (EM) and depressive symptoms.
Methods: This was a subgroup analysis of ELEVATE (NCT04740827), 
a 12-week, phase 3, multicenter, randomized, double-blind, placebo-
controlled trial of atogepant 60 mg QD for preventing EM among 
participants with prior inadequate response to 2-4 classes of oral 
preventives. Participants in the off-treatment hypothetical estimand 
(OTHE) population with depressive symptoms (Patient Health Ques-
tionnaire [PHQ-9] score ≥5 [mild/moderate/severe]) were included. 
Outcomes were change from baseline in 3-month average MMDs; 
response rates (≥50% and ≥75% reductions in MMDs); and Migraine-
Specific Quality of Life questionnaire (MSQ v2.1), Headache Impact 
Test-6 (HIT-6), and PHQ-9 scores at week 12. Outcomes were analyzed 
using a mixed-effects model for repeated measures (MMDs, MSQ, and 
HIT-6), logistic regression (response rates over 12 weeks of treatment), 
generalized linear mixed model (response rates by 4-week interval), or 
analysis of covariance (PHQ-9).
Results: In the OTHE population (n=309), 108 (70%) in the placebo 
arm and 113 (74%) in the atogepant arm had PHQ-9 ≥5. Among par-
ticipants with EM and depressive symptoms, relative to placebo, the 
atogepant group demonstrated greater improvement from baseline 
in MSQ domain scores (Figure  1); greater reduction from baseline in 
MMDs (Figure  2); higher response rates (≥50% reduction, odds ratio 
[OR] [95% CI]: 4.2 [2.3, 7.9], P<0.0001; ≥75%, OR [95% CI] = 19.7 [4.6, 
84.7], P<0.0001 [nominal]); and greater reduction from baseline in 
HIT-6 total score and PHQ-9 total score (Figure 2). Safety results were 
consistent with the known safety profile of atogepant.
Conclusion: Among people with EM and depressive symptoms, 
atogepant demonstrated treatment benefits in reduced MMDs and 
improved response rates and patient-reported outcomes vs placebo.

Fig. 1 (Abstract P031)  Change from baseline in MSQ v2.1 domain 
scores at week 12 among participants with EM and depressive symptoms

Fig. 2 (Abstract P031)  Change from baseline in 3-month average 
MMDs and in HIT-6 and PHQ-9 total scores at week 12 among partici-
pants with EM and depressive symptoms
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Objective: Epicrania fugax (EF) is a primary headache consisting of 
brief paroxysms of pain, lasting 1–10s, that move through different 
nerve territories of one hemicranium with a linear or zigzag trajectory, 
although there are some clinical variants.
Methods: Preventive therapy with anti-seizure medication such as 
gabapentin and lamotrigine are most commonly used in patients 
presenting with frequent and non-remitting attacks. In some cases, 
greater occipital nerve blockades are used for short-or long-term relief. 
However, there is still a lack of evidence supporting the efficiency of 
onabotulinumtoxinA in this group of patients.
Results: Here, we report three patients with a paroxismal EF-type pain 
who meet the criteria for EF of the International Classification of Head-
ache Disorders, 3rd edition, with clear triggers and autonomic ocular 
signs and who failed multiple preventive treatments, but had a sus-
tained response to onabotulinumtoxinA.
Conclusion: Despite this use being absent from the current literature, 
we think that onabotA could be an excellent treatment for this condi-
tion due to its peripheral sensitization inhibition.
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Objective: To evaluate long-term reductions in acute headache medi-
cation (AHM) use with eptinezumab vs placebo (pbo) in patients with 
prior preventive migraine treatment failures and medication overuse 
(MO).
Methods: DELIVER (NCT04418765) randomized adults with migraine 
and 2–4 prior preventive failures to eptinezumab 100mg, 300mg, or 
pbo every 12 weeks; patients initially given pbo received 100mg or 
300mg in the extension period. MO was defined based on modified 
ICHD-3 criteria and baseline diary reports. Post hoc analysis included 
change from baseline in AHM days/month (total and class-specific) 
and percent of patients without MO in the subgroup with MO at 
baseline.
Results: Of 890 patients in the full analysis set (FAS), 438 (49%) had 
MO at baseline. Baseline AHM days/month were ~11 (FAS) and ~15 
(MO). Eptinezumab resulted in greater reductions than pbo in total 
AHM days/month over Weeks 1–24 (FAS and MO; p<0.0001 all com-
parisons), with triptans showing the largest reduction among classes. 
Patients switching from pbo to eptinezumab experienced reductions 
in AHM days/month to similar levels as initial eptinezumab treatment 
in the FAS (Weeks 1–4, -4.6 [100mg], -4.8 [300mg]; Weeks 25–28: -4.8 
[pbo-to-100mg], -5.5 [pbo-to-300mg]) and MO subgroup (-6.5, -6.6, 
-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). In the MO subgroup, the percent of 
patients with MO at Weeks 1–4 was 31% (100mg), 25% (300mg), 62% 
(pbo-to-100mg), and 51% (pbo-to-300mg), further decreasing to 12%, 
15%, 16%, and 21%, respectively, at Weeks 69–72.
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Conclusion: Eptinezumab reduced total AHM use more than pbo 
over Weeks 1–24 with the largest reductions observed for triptans. 
The robust reductions in AHM use after eptinezumab were sustained 
or further reduced with up to 18 months of treatment. About 80% of 
patients with MO at baseline did not meet MO criteria at the end of 
study.

P034  
Efficacy and safety of minidosing lysergic acid diethylamide 
(LSD) for chronic cluster headache: protocol for a randomized 
placebo‑controlled study
J. Jansen1, R. Fronczek2, R. ter Heine3, K. Kramers1,3, W. Mulleners1

1Canisiu‑Wilhelmina Hospital, Neurology, Nijmegen, Netherlands; 2Leiden 
University Medical Center, Neurology, Leiden, Netherlands; 3Radboud 
University Medical Center, Nijmegen, Netherlands
Correspondence: J. Jansen
The Journal of Headache and Pain 2024, 25(Suppl 1): P034

Objective: Chronic cluster headache (cCH) is a severe and debilitating 
condition that poses significant therapeutic challenges, as current pro-
phylactics are prescribed off-label and are limited in their utility due 
to associated side effects. Despite treatment, many (notably chronic) 
cluster headache patients continue suffering headache attacks, neces-
sitating the need for more effective and tolerable treatment options. 
As a consequence, numerous patients turn to illicit drug use, such as 
cannabinoids and hallucinogens. In the outpatient clinic, patients 
frequently attest to a beneficial effect of LSD. However, the evidence 
for the efficacy of LSD is limited, with the majority of data originating 
from case reports or uncontrolled and retrospective (internet) surveys. 
This study aims to provide clinical evidence for the efficacy of LSD in 
cCH and to evaluate its tolerability and safety.
Methods: In this three-week double-blind, placebo-controlled 
intervention trial a non-hallucinogenic dose of LSD (25μg) will be 
employed. Treatment will be preceded by a four-week baseline period 
and followed by a five week post-treatment observation to explore 
safety and sustainability of effect. A total of 52 patients diagnosed 
with cCH, according to the ICHD-3 criteria, will be recruited from two 
headache centres. Patients who meet in- and exclusion criteria will 
receive oral LSD or matching placebo once every 3 days for 3 weeks.
Results: The study’s projected outcomes include clinical endpoints, 
such as change in headache frequency and severity, as well as safety 
endpoints, the pharmacokinetics and pharmacodynamics of LSD 
(exposure-response relationship) and cost-effectiveness.
Conclusion: If the study findings are positive, LSD should be further 
studied before use in routine clinical practice. Non-hallucinogenic 
low-dosed LSD may provide an alternative or adjunctive option for 
patients who do not respond to or cannot tolerate currently available 
treatments.
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Objective: Migraine and obesity are both prevalent disabling dis-
eases, with obesity a known migraine comorbidity. A higher body 
mass index (BMI) is frequently associated with increased migraine 

prevalence and severity, and an increased number of adverse events 
(AEs). This subgroup analysis evaluated the efficacy and safety of fre-
manezumab, a humanized monoclonal antibody targeting the calci-
tonin gene-related peptide (CGRP) pathway, in patients with migraine 
and obesity (BMI ≥30 kg/m2 [BMI-high]).
Methods: This post hoc analysis included data from a subgroup of 
patients with migraine and obesity from two randomized, placebo-
controlled trials: the 12-month Phase 3 HALO-LTS (NCT02638103) 
study and the 12-week Phase 3b FOCUS (NCT03308968) study. In each 
study, eligible patients with episodic or chronic migraine (EM, CM) 
were randomized to receive either monthly (CM: 675/225/225 mg; EM: 
225/225/225 mg) or quarterly (675 mg) fremanezumab, or monthly 
matched placebo during the respective treatment periods (Figure 1). 
Key efficacy outcomes were change from baseline in mean monthly 
migraine days (MMD) and in headache days of at least moderate 
severity.
Results: A total of 2437 patients (BMI-high, n = 578; BMI <30 kg/m2 
[BMI-normal], n = 1859) received fremanezumab for migraine pre-
vention. BMI-high patients had more self-reported comorbidities vs 
BMI-normal. Mean MMD at baseline were 13.7 vs 13.6 for BMI-high vs 
BMI-normal patients, respectively. At Month 6, BMI-high patients had 
a greater mean change from baseline in MMD vs BMI-normal patients 
(–6.9 vs –5.9) (Figure 2). In BMI-high vs BMI-normal subgroups, mean 
headache days were 13.2 vs 13.4 at baseline, and 7.0 vs 7.4 at Month 
6, with a mean change from baseline of –6.2 vs –5.6 at Month 6 (Fig-
ure 3). Similar proportions of patients experienced AEs in the BMI-high 
(n = 462 [80%]) and BMI-normal (n = 1459 [78%]) subgroups.
Conclusion: This analysis demonstrates that fremanezumab is effica-
cious and well tolerated over 6 months in patients with both migraine 
and obesity, consistent with outcomes from other pivotal freman-
ezumab studies. These data support the use of fremanezumab for 
migraine prevention in a wide population of patients.

Fig. 1 (Abstract P035)  Study design of HALO-LTS and FOCUS clinical 
trials

Fig. 2 (Abstract P035)  Mean change from baseline in MMD at 
months 3 and 6 in patients with BMI-high and BMI-normal
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Fig. 3 (Abstract P035)  Mean change from baseline in monthly head-
ache days at months 3 and 6 in patients with BMI-high and BMI-normal
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Objective: Atogepant is a calcitonin gene-related peptide recep-
tor antagonist approved in the U.S. for the preventive treatment of 
migraine. This analysis evaluated the proportion of clinical trial par-
ticipants (in the episodic migraine (EM), ELEVATE and chronic migraine 
(CM), PROGRESS trials) who experienced sustained response thresh-
olds over the 12 weeks of atogepant treatment following their initial, 
month 1 response.
Methods: In separate phase 3, 12-week, double-blind, randomized, 
placebo-controlled trials, ELEVATE (NCT04740827), for preventive 
treatment of EM with inadequate response to previous preventive 
classes and PROGRESS (NCT03855137), for preventive treatment of 
CM, participants were randomized to receive atogepant 60 mg once 
daily or placebo in EM and atogepant 30 mg twice daily, 60 mg once 
daily or placebo in CM. This post hoc analysis conducted in the Off-
treatment Hypothetical Estimand Population (OTHE), focused on 
the sustained response to atogepant 60 mg once daily. Sustained 
response was calculated by assessing the proportion of participants 
with a reduction from baseline in MMDs in month 1, who then expe-
rienced at least that threshold of response in months 2 and 3. Initial 
response thresholds of ≥50%, ≥75%, and 100% reduction (ELEVATE) 
and ≥30%, ≥50%, ≥75%, and 100% reduction (PROGRESS) from 
baseline in MMDs were evaluated.
Results: Of the 315 (EM) and 778 (CM) participants randomized, 
the OTHE populations of 309 (EM) and 760 (CM) were included in 
the analysis. Of participants who experienced an initial ≥50% MMD 
reduction in month 1, 61.3% (49/80, EM) and 72.6% (69/95, CM) 
experienced sustained ≥50% response throughout the trial. Of par-
ticipants who experienced an initial ≥75% MMD reduction in month 
1, 52.3% (23/44, EM) and 51.2% (21/41, CM) experienced sustained 
≥75% response throughout the trial.
Conclusion: In both ELEVATE and PROGRESS trials, most atogepant-
treated participants who experienced an initial response in month 1 
experienced sustained response throughout the 12-week treatment 
period.

P037  
Optimizing prophylactic therapy: withdrawal strategies 
for medication overuse headache in migraine
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Skorobogatykh2
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Objective: With the advent of monoclonal antibodies to cGRP or 
to the cGRP receptor in migraine prophylaxis, the typical course of 
migraine has changed, especially when it is accompanied by medica-
tion overuse headache. We asked the question of whether detoxifica-
tion therapy is necessary for such patients.
Methods: The study included 103 patients who came to the Univer-
sity 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 41 patients with chronic migraine. Eight patients 
suffered from migraine with aura. After 3 months of treatment with 
erenumab, a positive effect on headache frequency was observed in 
28.6% of patients. However, in 24 patients (58.5%) MOH had already 
resolved. Approximately two-thirds of 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 had 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 
nonresponders (25.3 days per month).
Conclusion: Based on our clinic experience, anti-CGRP monoclonal 
antibody monotherapy can be started in patients with MOH without 
withdrawing triptans or NSAIDs. Detoxification therapy should be 
added if there is no significant benefit after 3 months of anti-CGRP 
monoclonal antibody therapy. Predictors of response to MH therapy 
without detoxification remain to be clarified in future studies.

P038  
Cost‑effectiveness of rimegepant oral lyophilisate compared to best 
supportive care for the acute treatment of migraine in the UK
K. Johnston1, L. Powell1, E. Popoff1, G. L’Italien2, R. Pawinski3, A. Ahern3, S. 
Large3, T. Tran4, A. Jenkins3

1Broadstreet Health Economics and Outcomes Research, Vancouver, 
Canada; 2Biohaven Pharmaceuticals Inc., New Haven, CT, United States; 
3Pfizer Ltd., Tadworth, United Kingdom; 4Pfizer Canada, Kirkland, Canada
Correspondence: A. Jenkins
The Journal of Headache and Pain 2024, 25(Suppl 1): P038

Objective: Rimegepant 75 mg, an oral lyophilisate calcitonin gene-
related peptide antagonist, is the first acute migraine medication 
approved in over 20-years, and the first and only for both acute and 
preventative treatment. The aim of this analysis was to assess the cost-
effectiveness of rimegepant compared with best supportive care (BSC) 
in the UK.
Methods: A de novo economic model was developed to estimate 
incremental costs and quality-adjusted life years (QALYs), structured 
as a hybrid decision tree followed by Markov model. The target popu-
lation comprised adults who had failed ≥2 triptans. Patients received 
rimegepant or BSC for a migraine attack and were assessed for 
response (pain relief at 2-hours). Responders and non-responders fol-
lowed different pain trajectories over 48-hour cycles. Non-responders 
discontinued treatment while responders continued treatment for 
subsequent attacks, with a proportion discontinuing over time. Data 
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sources included a post-hoc pooled analysis of three Phase 3 acute 
rimegepant trials (NCT03235479, NCT03237845, NCT03461757) and 
a 52-week safety study, which informed discontinuation rates and 
reduced monthly migraine days with long-term rimegepant acute 
treatment (NCT03266588). Areas of uncertainty were minimised by 
clinical independent external expert consensus. The analysis was con-
ducted from the UK National Health Service perspective over a 20-year 
time horizon.
Results: Rimegepant had higher incremental QALYs and higher incre-
mental costs compared to BSC and was cost-effective at a willingness-
to-pay threshold of £30,000/QALY. Improved QALYs for rimegepant 
were a result of less time spent with moderate or severe migraine pain. 
Base case results were robust to deterministic sensitivity and scenario 
analyses.
Conclusion: This study highlights the economic value of rimegepant 
which was found to be cost-effective for acute treatment of migraine 
in adults with inadequate response, intolerance, or contraindication to 
triptans in the UK.
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Effectiveness and tolerability of monoclonal antibodies targeting 
CGRP pathway for migraine prevention: Real‑world data 
from the Migraine Registry (ReMig) in the Czech Republic
T. Nežádal1, T. Doležal2, D. Pejřilová2, B. Turková2, J. Marková3, A. Bártková4, 
L. Klečka5, C. Z. ReMig study group2

1Military University Hospital , Prague, Czech Republic; 2Value Outcomes, 
Prague, Czech Republic; 3University Thomayer Hospital, Department 
of Neurology, Prague, Czech Republic; 4Palacký University Hospital, 
Department of Neurology, Olomouc, Czech Republic; 5Municipal 
Hospital, Department of Neurology, Ostrava, Czech Republic
Correspondence: T. Nežádal
The Journal of Headache and Pain 2024, 25(Suppl 1): P039

Objective: First evaluation and cohort characteristics of participants 
enrolled in the Czech Registry of patients with Migraine on biological 
treatment (ReMig).
Methods: A prospective evaluation of patients enrolled in the ReMig: 
detailed demographics, past prophylactic therapy, monthly migraine 
days (MMD), days of acute migraine medication, treatment persistence 
and safety.
Results: A total of 2 269 patients were analysed. Most of the patients 
were women (87.6%), the mean age was 46.5 years, mean age at diag-
nosis was 19.1 years. Mean BMI was 25.2 kg/m2.
Mean duration from diagnosis to first anti CGRP therapy was 26.3 
years. Positive family history of migraine was recorded in 64.6% of 
patients. A total of 28.1% of patients had chronic migraine (CM), 71.9% 
episodic migraine (EM).
Most of the patients (60.1%) did not remember any migraine trigger-
ing event, 12.5% reported stress and 11.4% menarche. 57.2% of the 
patients had at least one comorbidity.
Before biological treatment, 98.9% of patients were treated with 
antiseizure medication, 53.4% with calcium channel blockers and 
45.5% with antidepressants.
Out of 2 346 treatment series were 41.6% erenumab, 36.4% freman-
ezumab, 21.3% galcanezumab and 0.6% eptinezumab. Mean duration 
of therapy was 12 months and only 10.8% of treatment series were 
discontinued.
Mean MMD decreased from 12.0 to 2.9 after 12 months of treatment, 
from 17.6 to 4.1 and from 9.8 to 2.6 in patients with CM and EM, 
respectively.
A total of 98.0% of patients required acute medication for migraine at 
the start of treatment. The mean number of days of acute treatment 
decreased after 12 months from 8.2 to 2.1, from 3.8 to 1.1 and from 1.7 
to 0.4 for triptans, NSAIDs and analgesics, respectively.
Medication overuse headache decreased from 37.6% to 0.7%.
A total of 123 adverse events were recorded, 2 of which were serious.
Conclusion: Collecting long-term data on the effectiveness and toler-
ability of migraine biological treatment can contribute to its further 
correctly selected and safe administration.
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Objective: To evaluate effectiveness and tolerability of fremanezumab 
administered in migraine patients as part of their routine disease 
management.
Methods: FINESSE is an ongoing prospective, non-interventional 
study in adults with episodic or chronic migraine (EM, CM). Observa-
tion period: 24 months. Primary endpoint: proportion of patients 
reaching ≥ 50% reduction in the average number of monthly migraine 
days (MMD) during the 6-month period after the first dose of freman-
ezumab. Further measures: monthly average number of migraine 
days, MIDAS (Migraine Disability Assessment), HIT-6 (6-Item Headache 
Impact Test), acute medication use. Adverse events as reported in rou-
tine clinical practice.
Results: Of 826 patients (intention-to-treat analysis), 444 (53.8%) 
achieved a MMD reduction of ≥ 50% in the 6 months post-initial fre-
manezumab dose (EM: 58.4%, CM: 47.4%). Table 1: Effectiveness data 
for months 6 and 12.
Of 1076 patients (safety analysis), 523 (48.6%) reported any adverse 
event. Injection site reactions: 186 (17.3%), COVID-19: 170 (15.8%), 
drug ineffective: 130 (12.1%), constipation: 31 (2.9%).
Conclusion: 53.8% of patients achieved the primary endpoint. Cur-
rent results of the FINESSE study substantiate continuous MMD reduc-
tion, and sustained decrease in disability and acute medication use. 
Presented real-world-data on tolerability are in line with the expected 
favourable safety profile of fremanezumab demonstrated in the piv-
otal studies.

Table 1 (Abstract P040)  Effectiveness (missing data omitted)

≥ 50% MMD reduction over 6 months (N=826) 444 (53.8%)

EM (N=474) 277 (58.4%)

CM (N=352) 167 (47.4%)

MMD Baseline (N=926) 12.6

Month 6 (N=712) 5.3

Month 12 (N=484) 5.0

MIDAS Baseline (N=545) 75.2

Month 6 (N=500) 32.0

Month 12 (N=296) 27.3

HIT-6 Baseline (N=581) 65.9

Month 6 (N=510) 57.2

Month 12 (N=303) 57.0

Acute medication use (days) Baseline (N=901) 9.6

Month 6 (N=712) 3.7

Month 12 (N=484) 3.7
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Objective: This post-authorization safety study was developed to 
evaluate the long-term safety, including cardiovascular (CV) safety, of 
fremanezumab in real-world clinical practice.
Methods: In this controlled prospective cohort study in the US, 
Spain, and Canada, patients with migraine aged ≥18 years were 
grouped into three cohorts based on their preventive migraine 
medication: fremanezumab, other calcitonin gene-related peptide 
(CGRP) pathway medications (that target CGRP or its receptor), and 
other migraine preventive medications. Each cohort was divided 
into two sub-populations: CV compromised (patients with a history 
or current diagnosis of major CV disease and/or hypertension [HTN]) 
and non-CV compromised patients. The aim was to enroll a total of 
6000 patients, 725 non-CV compromised and 1275 CV compromised 
in each cohort. Follow-up was planned for at least 3 years. Concomi-
tant medications, comorbidities, and all adverse events (AEs) were 
electronically recorded. To assess worsening of pre-existing HTN, 
blood pressure (BP) values measured during office visits were docu-
mented. Patients were consented and enrolled at the physician visit 
when the cohort drug was initially prescribed. Rates of AEs were cal-
culated for all cohorts stratified by the CV subpopulations.
Results: Over a period of 30 months, only 1077 patients were enrolled. 
The study was terminated due to low enrollment rates, primarily of CV 
compromised patients (N = 342). Mean duration of follow-up in the 
fremanezumab cohort (N = 374) was 396.9 days (minimum; maximum: 
23; 857). No new safety trends or previously undocumented AEs were 
observed. Routine BP measurement was generally not part of standard 
of care which impeded evaluation of the BP outcomes.
Conclusion: No new safety findings in patients treated with fremane-
zumab were detected. With the current interest in the effects of CGRP 
pathway targeted medications on BP, measurements of BP should be 
encouraged as part of a routine migraine office visit.
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Objective: This post hoc analysis of the UNITE study evaluated the efficacy of 
fremanezumab, a humanized monoclonal antibody that selectively targets 
calcitonin gene-related peptide, in reducing MMD and the severity of depres-
sion in patients enrolled in European countries with migraine and MDD.

Methods: UNITE (NCT04041284) was a multicenter, randomized, 
placebo-controlled, Phase 4 study with a 12-week treatment 
period, followed by a 12-week open-label extension (OLE), con-
ducted in 12 countries. Patients with ≥12 months of diagnosed 
migraine, 12-month history of MDD (DSM-V criteria) prior to 
screening, and active symptoms of depression (Patient Health 
Questionnaire-9 score ≥10) were randomized (1:1) to monthly 
fremanezumab (225 mg) or matched placebo. A single concomi-
tant medication for depression was permitted if the dose was 
stable ≥8 weeks prior to screening, with no anticipated changes. 
Key endpoints were: mean change from baseline in MMD during 
the 12-week treatment period and mean change from baseline 
in symptoms of depression as measured by the 17-item Hamilton 
Depression Rating Scale (HAMD-17), where a reduction from base-
line of ≥50% or by 3–8 points is considered clinically meaningful.
Results: Of the 353 total patients randomized, 226 were enrolled in Euro-
pean countries (fremanezumab, n = 114; placebo, n = 112). Mean change 
from baseline in MMD during the double-blind period was –4.5 for freman-
ezumab and –2.3 for placebo (Figure 1). The mean change from baseline in 
HAMD-17 score was –3.6 vs –3.5 at Week 4, –6.0 vs –4.7 at Week 8, and –6.3 
vs –5.4 at Week 12 for fremanezumab and placebo, respectively (Figure 2).
Conclusion: Fremanezumab was associated with reductions in 
MMD and HAMD-17 scores at Week 12. These data suggest that 
reduced severity of depression is an additional potential benefit 
of using fremanezumab to reduce MMD in European patients with 
migraine and MDD.

Fig. 1 (Abstract P042)  Change from baseline in average MMD in 
the double-blind period in European patients

Fig. 2 (Abstract P042)  Reduction from baseline in HAMD-17 scores in 
the double-blind period in European patients
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Objective: Chronic Migraine (CM) is a condition that predominantly 
affects women of childbearing age. However, the safety regarding the 
application of onabotulinum toxin A (OnaBotA) during pregnancy in 
the preventive treatment of CM is still not well studied. Our objective 
was to assess the impact of using OnaBotA during pregnancy, particu-
larly in the early stages.
Methods: Description of 3 clinical cases and literature review accord-
ing to Haynes’s "5 S" model.
Results: The first case, a 38-year-old female diagnosed with migraine 
with aura (MA) underwent OnaBotA treatment in the 5th week of preg-
nancy. During pregnancy, she had a diagnosis of gestational diabetes 
(GD) and in the end a cesarean delivery due to induction failure. Sec-
ond, a 39-year-old woman with migraine without aura. She underwent 
eight OnaBotA treatments before pregnancy, with the last treatment 
in the first week of pregnancy. No complications during pregnancy. 
Third, a 32-year-old woman with MA was submitted to OnaBotA treat-
ment 8 weeks before conception. During pregnancy with the diagno-
sis of GD. In the three patients, a total dose of 195U was administered, 
and during pregnancy, it was necessary to block the greater and lesser 
occipital nerves due to the worsening of the number/intensity of the 
headache attacks. No fetal malformations were detected. All pregnan-
cies resulted in full-term and normal-weight newborns.
There are no systematic reviews or meta-analyses published on the 
subject. It was possible to find results at the "Studies" level with a case 
study and two retrospective studies, one of which included 45 patients 
who did not present worse obstetric outcomes.
Conclusion: In these cases, the exposure to OnaBotA in the pre-con-
ception period or first trimester of pregnancy did not show malforma-
tions or relevant obstetric complications. We concluded that scientific 
evidence is scarce on this subject, but previously published studies do 
not seem to associate OnaBotA with significant secondary effects.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patients was obtained 
from the individuals involved. The patients gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: The migraine attack is typically divided into four nonob-
ligatory phases, which include the postdrome phase. Although com-
mon and disabling, the postdrome corresponds to the final phase of 
migraine and is the least studied and most poorly characterized phase. 
Our study aimed to determine the prevalence of the postdrome, 
characterize its clinical manifestations, evaluate the impact of these 
symptoms on patients’ quality of life, and investigate the effects of 
monoclonal antibody therapy against CGRP (mAbs) in the population 
studied.
Methods: We conducted a cross-sectional study of migraine patients 
treated with mAbs between January and June 2023. Patients 

completed a questionnaire with demographic and clinical information 
about postdrome symptoms and mAbs response.
Results: Nineteen patients with a median age of 49.0 ± 11.8 [25-75] 
years were surveyed, 68.4% were women, 84.2% were diagnosed with 
chronic migraine and 94.7% reported at least one postdrome symp-
tom. The most frequent symptoms were sensitivity to light (77.8%), 
sensitivity to sound (72.2%) and fatigue (61.1%). 83.3% of patients 
reported an impact on their daily activities. Abortive medication 
drugs seem to influence the postdrome phase’s duration in 77.8% of 
patients. The frequency of migraine attacks does not seem to influence 
the presence of the postdrome phase (p=0.526). An improvement 
after starting mAbs therapy was noticed by 88.9% of the patients, nine 
(52.9%) with improvement in frequency, and fourteen (82.4%) in the 
duration of the postdrome phase. At this point, only 47.1% of patients 
reported a negative impact on daily living activities.
Conclusion: We conclude that postdrome symptoms are very fre-
quent and light and sound sensitivity were the most reported symp-
toms. We did not find any factor that can be correlated with the 
postdrome phase. The mAbs therapy not only improves headache 
attacks but also seems to influence another attack phase, such as the 
prodromic period.
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Objective: Evaluate atogepant on measures of disability, work pro-
ductivity, and patient-rated overall change in people with episodic 
migraine (EM) previously experiencing inadequate response to oral 
migraine preventive medications (OMPMs).
Methods: ELEVATE (NCT04740827) was a 12-week, phase 3, multi-
center, randomized, double-blind, placebo-controlled trial of atoge-
pant 60 mg once daily for preventing EM among participants with 
prior inadequate response to 2–4 OMPM classes. Outcomes included 
change from baseline on the Migraine Disability Assessment (MIDAS) 
and Work Productivity and Activity Impairment Questionnaire: 
Migraine v2.0 (WPAI), and the Patient Global Impression of Change 
(PGIC) responder rate (ie, participants with responses of "much bet-
ter" or "very much better"). These were analyzed (off-treatment hypo-
thetical estimand population) using analysis of covariance (MIDAS), 
a restricted maximum likelihood–based mixed model for repeated 
measures (WPAI), or logistic regression (PGIC).
Results: Compared to placebo, atogepant demonstrated greater reduc-
tion from baseline in MIDAS total (least-squares mean difference [LSMD] 
[95% CI]: −20.2 [−31.4, −8.9], nominal P=0.0005), absenteeism (LSMD 
[95% CI]: −9.1 [−16.1, −2.1], P=0.0110), and presenteeism scores (LSMD 
[95% CI]: −11.0 [−16.0, −6.0], P<0.0001) at week 12, and greater reduc-
tion from baseline in WPAI presenteeism, overall impairment, and activ-
ity impairment at weeks 4, 8, and 12 (Figure). PGIC responder rate at 
week 12 was greater for atogepant vs placebo (70% vs 31%; odds ratio 
[95% CI]: 5.3 [3.2, 8.7], nominal P<0.0001). Overall safety results were 
consistent with the known safety profile of atogepant.
Conclusion: Atogepant demonstrated nominally significant reduction 
of migraine-related disability, including absenteeism and presentee-
ism; improved work productivity; reduced activity impairment; and 
greater global impression of change among people with EM and prior 
inadequate response to 2–4 classes of OMPMs.
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Fig. 1 (Abstract P045)  Change form baseline in WPAI: migraine v2.0 
scores among participants with episodic migraine (OTHE Population)
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Objective: Migraine is a common and disabling health problem, rep-
resenting high direct and indirect costs. Botulinum toxin type A (BTX-
A) is one of the prophylactic therapies indicated in chronic migraine 
(CM). The present studyevaluates the impact of initiating BTX-A inter-
vention in patients with chronic migraine or non-controlled high fre-
quency episodic migraine in a group I Hospital Centre in Portugal.
Methods: A retrospective longitudinal study was performed and 
included patients with migraine (according to diagnostic criteria 
published in ICHD-3), age ≥18-years-old, follow-up data available 
for the first 6 months of Interventional Neurology outpatient clinic 
in a group I Hospital Centre in Portugal.
Results: The 26 patients analysed presented a mean age of 
43,1-years-old, a female prevalence of 96% and family history of 
migraine in 54%. A mean failure number of 4 preventive drugs was 
reported. Topiramate, propranolol and amitriptyline were the most 
previously tried drugs and valproate wasn"t picked in almost all 
patients due to fertile age. The evaluation 3 months after the first 
treatment session with BTX-A was associated with a reduction of 
29,8% in days per month with headache and a mean reduction of 
2.7 points in HIT-6 score, (P=0,000004 and P=0,01 respectively). At 
6 months evaluation, after two treatments sessions, the total reduc-
tion compared to the baseline were 40,9% (P= 0,00015) in days per 
month with headache and a mean reduction of 6 points in HIT-6 
score (P=0,34). Five patients wanted to discontinue the treatment 
after no improvement with one or two BTX-A sessions.
Conclusion: In our previous non-responsive migraine population, 
two sessions of BTX-A were associated to a gradual improvement 
of the frequency and burden of headache. Despite the size of the 
population, our data are as close as possible to reality and suggest 
future investigation in our setting to analyse the extension and 
adaptation of our population to new opportunities of treatment.

P047  
Erenumab 70mg every 15 days: avoiding the "wearing‑off" effect 
in the treatment of pharmacorresistent chronic migraine
I. M. Lucas Requena, F. J. Alberola Amores
Hospital General Universitario de Elche, Neurología, Elche, Spain
Correspondence: I. M. Lucas Requena
The Journal of Headache and Pain 2024, 25(Suppl 1): P047

Objective: The launch of monoclonal antibodies directed against 
CGRP has been a revolution in the management of migraine, being 
the first specific preventive treatment for this disease. Throughout 
the experience with the use of these drugs, there has been evidence 
of a decrease in efficacy towards the dosing interval, known as the 
"wearing off" effect. Only three observational studies have been pub-
lished with a wearing-off effect range of 9-35%. This effect seems to 
be greater in patients with chronic migraine than in episodic migraine 
and also in those patients treated with Erenumab. In a study of 145 
patients treated with Erenumab, up to 40% of the total experienced 
wearing-off effect between injections. The underlying mechanism is 
not clear, although it is thought that it may be related to its pharma-
cokinetic characteristics, associating a decrease in serum drug levels at 
the end of the monthly cycle.
Methods: We present the case of a 66-year-old woman under follow-
up for chronic migraine refractory to multiple preventive treatments, 
including botulinum toxin. Treatment was initiated with Erenumab 
70mg, achieving a good initial response that decreased progressively. 
Afterwards, the dose was increased up to 140mg every 28 days, with 
no clinical response. The patient was switched to Galcanezumab 
with good clinical response but progressively worsened, which was 
repeated in the same way with Fremanezumab.
Results: Given the suspicion of a wearing-off effect probably due 
to rapid proteolysis in this patient, it was decided to start a regimen 
of Enerumab 70 mg every 15 days as compassionate use with the 
patient’s consent, in order to achieve constant minimum plasma levels. 
With this regimen an optimal control of the disease is achieved, pre-
senting a single episode per month, being this response constant and 
maintained in a year of follow-up, without presenting adverse effects.
Conclusion: Despite the revolution that anti-CGRP treatment has 
brought about, we are still facing patients with a partial effect or 
"wearing off" effect that we don’t know why it occurs, and the role that 
a readjustment in the treatment dosing intervals could play.
Disclosure statement: Informed consent to publish this case study and its 
potentially identifiable information of the patients was obtained from 
the individuals involved. The patients gave explicit permission for the 
publication of this case report, including any relevant clinical details.
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Objective: To evaluate individual responses to atogepant among peo-
ple with episodic migraine (EM).
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Methods: ADVANCE was a 12-week, double-blind, randomized, phase 
3 trial evaluating atogepant 10 mg, 30 mg, and 60 mg once daily com-
pared with placebo for the preventive treatment of EM. In this post 
hoc analysis, changes from baseline in monthly migraine days (MMDs) 
and monthly headache days (MHDs) at weeks 9-12 were assessed for 
each participant. The proportions of participants who reported a given 
change in MMDs and MHDs at weeks 9-12 were calculated, as well as 
those with ≥15 MHDs at weeks 9-12. Categories were defined as an 
increase in MMDs or MHDs, a reduction of ≥0 to <4 MMDs or MHDs, 
and a reduction of ≥4 MMDs or MHDs.
Results: A total of 436 participants (placebo, n=214; atogepant 60 
mg, n=222) in the modified intent-to-treat population from ADVANCE 
were included. Mean (SD) MMDs and MHDs at baseline were 7.8 (2.3) 
and 9.0 (2.6) for participants randomized to atogepant 60 mg and 7.5 
(2.4) and 8.4 (2.6) for participants randomized to placebo, respectively. 
An increase in MMDs at weeks 9-12 compared with baseline occurred 
in 7.2% vs 16.8% of atogepant- vs placebo-treated participants (Table). 
A reduction of ≥4 MMDs from baseline to weeks 9-12 occurred in 
63.1% vs 39.3% of atogepant- vs placebo-treated participants. Addi-
tionally, an increase in MHDs at weeks 9-12 occurred in 9.2% vs 14.8% 
of atogepant- vs placebo-treated participants. A reduction of ≥4 
MHDs at weeks 9-12 occurred in 64.1% vs 40.3% of atogepant- vs pla-
cebo-treated participants. Three participants (1.5%) in each arm had 
≥15 MHDs at weeks 9-12.
Conclusion: Higher proportions of participants with EM experienced 
an increase in MMDs and MHDs on placebo compared with atogepant 
at weeks 9-12, with no increased risk of medication overuse headache. 
These results further demonstrate the efficacy of atogepant 60 mg 
once daily, on a per patient basis, for the preventive treatment of EM.

Table 1 (Abstract P048)  Change from baseline in monthly migraine 
days and monthly headache days at weeks 9-12
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Evaluation of rimegepant utilization patterns for acute 
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Objective: To assess the utilization and patient characteristics of 
rimegepant, an oral calcitonin gene-related peptide (CGRP) antagonist 
approved for migraine treatment and prevention, in the United States.
Methods: This was a retrospective cohort study using the MarketScan 
administrative claims databases in the United States. Patients (≥18 
years old) who newly initiated rimegepant and had ≥1 refill between 

March 1, 2020 to January 31, 2023 were included. Patients were then 
divided into acute treatment (quantity=8 tablets) or prevention 
(quantity=15 or 16 tablets) cohorts based on the index quantity dis-
pensed and stratified by time periods before/after June 1, 2021 (addi-
tion of the prevention indication). Utilization periods were defined 
as the time between the first and last observed prescription fills plus 
a standard 90-day addition to account for "as needed" use. Patient 
demographic, clinical, and treatment history characteristics were 
identified during the 6-month pre-index period. Tablet utilization was 
standardized to the quantity dispensed per 30-days.
Results: A total of 16,177 rimegepant users were identified. Among 
"acute treatment" users, the utilization period (mean ± standard devia-
tion) was 4.5 ± 2.2 tablets per 30 days over a use period of 340 ± 187 
days. "Prevention" users had a follow-up of 225 ± 90 days and tablet uti-
lization of 8.7 ± 2.8 tablets per 30 days. Rimegepant users (age 43 ± 11.5 
years; 88.4% female) commonly used triptans (58.3%), non-steroidal anti-
inflammatory drugs (35%), anti-CGRP monoclonal antibodies (30.5%), 
and opioids (30.3%) prior to initiation.
Conclusion: Tablet utilization for rimegepant acute treatment users was 
consistent over time and similar to literature benchmarks for migraine 
frequency. Lower than expected utilization in the assumed prevention 
user groups may be due to variable use patterns and requires further 
investigation.

P050  
The impact of fremanezumab treatment on depression severity 
in patients with concomitant antidepressant use: post hoc analysis 
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Objective: The UNITE study demonstrated that treatment with fre-
manezumab, a humanized monoclonal antibody targeting calcitonin 
gene-related peptide, results in significant reductions in monthly 
migraine days (MMD), and improvements in depression outcomes 
in patients with migraine and major depressive disorder (MDD). This 
post hoc analysis evaluated the impact of fremanezumab on depres-
sion scores in patients with and without concomitant antidepressant 
treatment.
Methods: UNITE (NCT04041284) was a 12-week randomized (1:1), 
Phase 4, double-blind study with a 12-week open-label extension (OLE). 
Patients diagnosed with migraine and a history of MDD according to the 
DSM-V criteria ≥12 months prior to screening, and with active moderate-
to-severe symptoms of depression (Patient Health Questionnaire-9 score 
≥10) received monthly fremanezumab (225 mg) or matched placebo for 
12 weeks. A single concomitant medication for depression was allowed if 
the dose was stable ≥8 weeks prior to screening, with no changes antici-
pated. A key secondary endpoint was the mean change from baseline in 
symptoms of depression measured by the 17-item Hamilton Depression 
Rating Scale (HAMD-17), where a reduction from baseline of ≥50% or 
3–8 points is considered clinically meaningful.
Results: Of the 353 randomized patients (mean age, 42.9 years; 88% 
female), 330 completed the 12-week double-blind period. Of the 175 
patients receiving fremanezumab, 114 had concomitant antidepressant 
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use. Mean change from baseline in HAMD-17 score was –3.7 vs –3.9 at 
Week 4, –5.7 vs –6.9 at Week 8, and –6.3 vs –7.7 at Week 12 for patients 
treated with fremanezumab with and without concomitant antidepres-
sant use, respectively (Figure 1).
Conclusion: In this post hoc analysis, clinically meaningful reductions 
in HAMD-17 scores were observed in patients with migraine and mod-
erate-to-severe MDD, irrespective of concomitant antidepressant use. 
These results indicate that the reduction in the burden of migraine by 
fremanezumab can allow symptoms of depression to improve in this 
patient population.

Fig. 1 (Abstract P050)  Reduction from baseline in HAM-D 17 in 
patients with and without concomitant medication use
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Objective: To understand the efficacy and economic value of oral cal-
citonin gene–related peptide receptor antagonists (gepants) for pre-
ventive treatment of episodic migraine (EM), we used a Bucher indirect 
comparison to assess number needed to treat (NNT) and cost per 
additional responder (CPR).
Methods: Bucher analysis was done to compare efficacy of atoge-
pant (ato) and rimegepant (rime) using published data from regis-
trational trials ADVANCE and BHV3000-305. For base case analysis, 
responder rate (RR) was defined as proportion of participants (PoPs) 
with ≥50% reduction in moderate-to-severe (MTS) monthly head-
ache days during wks 9-12 for ato and the PoPs of participants with 
≥50% reduction in MTS monthly migraine days (MMDs) during wks 
9-12 for rime. In scenario analyses: 1) PoPs with ≥50% reduction in 
MMDs in wks 1-12 ato were compared to PoPs with ≥50% reduc-
tion in MTS MMDs in wks 9-12 rime, and 2) PoPs with ≥50% reduc-
tion in MMDs in wks 9-12 ato were compared to PoPs with ≥50% 
reduction in MTS MMDs in wks 9-12 rime. NNT: 1 ÷ ([probability of 
prespecified clinical response at prespecified timepoint with treat-
ment]−[probability of same prespecified clinical response at same 
timepoint with control]). CPR: treatment cost over 12 wks × NNT.
Results: In base case analysis, ≥50% RR were 64.9% for ato, 51.8% 
for rime, vs 44.1% placebo. Median NNT vs placebo was 4.8 for ato 

vs 13.0 for rime (Figure  1). CPR vs placebo was $15,069 for ato vs 
$69,551 for rime (Figure 2). Scenario analysis 1: ≥50% RR were 67.5% 
for ato ,42.7% for rime, vs 35.4% placebo. Median NNT vs placebo 
was 3.1 for ato vs 13.7 for rime (Figure 1). CPR vs placebo was $9725 
for ato vs $73,314 for rime (Figure 2). Scenario analysis 2: ≥50% RR 
were 70.0% for ato, 50.0% for rime, vs 42.4% placebo. Median NNT 
vs placebo was 3.6 for ato vs. 13.2 for rime (Figure 1). CPR vs placebo 
was $11,310 for ato vs $70,420 for rime (Figure 2).
Conclusion: These data suggest that ato may be more cost effective 
than rime for the preventive treatment of EM.

Fig. 1 (Abstract P051)  Median number needed to treat per additional 
≥50% responder vs placebo in EM population

Fig. 2 (Abstract P051)  Median cost per additional ≥50% responder 
vs placeboin EM population
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Objective: The objective of this study was to evaluate the efficacy of 
botulinum toxin type A (155/195 units) in the treatment of high fre-
quency episodic migraine.
Methods: Data analysis was conducted using SPSS and R. Symp-
tom outcomes were described as proportions with 95% confidence 
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intervals. Binomial tests were employed to compare the estimated 
proportions of pain improvement against a null hypothesis assuming 
a 50% improvement rate in days of pain. Associations between treat-
ment improvement and gender were assessed using Fisher’s exact 
test, while age and number of initial episodes were analyzed using 
t-tests.
Results: A total of 55 patients diagnosed with episodic migraine were 
included in the study, the majority being females (96.4%). The mean 
age of the participants was 41.1 years, ranging from 24 to 63 years old. 
Following treatment with botulinum toxin, symptom outcomes were 
assessed at three, six, and nine months. The dropout rates were 0%, 
29.1% (remaining patients: 40) and 63.6% (remaining patients: 20) at 
each respective time point. Excluding dropouts, symptom improve-
ments were reported by 80.0% of patients at three months, 87.2% at 
six months, and 95.0% at nine months. Considering the high dropout 
rate, associations were analyzed with symptom outcomes at three 
months only. No significant associations were found with gender, age, 
or number of initial episodes.
Conclusion: While the current findings suggest a high prevalence of 
symptom improvement following treatment with botulinum toxin in 
high frequency episodic migraine, future studies should include larger 
samples and incorporate a control group.
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Objective: In Italy an interruption period of at least 1 month is man-
datory after 1-year cycle of monoclonal antibodies targeting CGRP 
(mAbs). Our primary aim was to assess mAbs effectiveness across 3 
consecutive 1-year cycles (C1, C2 and C3) and related suspension peri-
ods as few evidence is actually available on their effectiveness during 
consecutive treatments.
Methods: Our baseline cohort was composed of 84 chronic 
migraine (CM) patients (72.6% females, 52.2±11.4years, medica-
tion overuse headache 90.5%). Of them, 46 patients were mAbs 
responders and underwent three 1-year cycles (T0 to T1end for C1, 
S1-T2end for C2, S2-T3end for C3) separated by a suspension period 
of at least 3 months (S1,S2). Co-primary outcomes were: i) changes 
in monthly migraine days (MMDs) during each cycle compared to 
baseline (namely the 3 months prior to each cycle) and ii) during the 
related suspensions.
Results: MMDs showed an early and comparable reduction dur-
ing the 3 cycles (C1 T0 22.2±5.1, T1end 6.7±4.1; C2 S1 17.5±5.9, 
T2end 7.7±4.2; C3 S2 14.0±5.5, T3end 8.0±4.4, factorTIME p<0.001, 
factorGROUP=0.303) with a similar percentage of patients who 
achieved MMDs reduction >50% (86.7%, 73.3%, 77.8% for C1, C2 
and C3)(Fig.1). During both S1 and S2 MMDs showed a worsening 
without reaching pretreatment values (S1 and S2 p<0.001, T1end vs 
T0 p=0.035; T2end vs T0 p<0.001). Notably, MMDs reached compa-
rable values at the end of each cycle (p=1.000) with nearly half of 
patients still presenting more than 8 MMDs (57.8% at T1end, 48.9% 
at T2end, 44.4% at T3end). During the study period 66.7% patients 
reported at least one mild adverse event (namely constipation, 
injection site reactions or fatigue) with no discontinuation for 
adverse events.
Conclusion: In our cohort, mAbs induced a sustained reduction in 
MMDs during each 1-year cycle. MMDs worsened during the sus-
pension periods still not reaching pretreatment levels. At the end of 
all cycles MMDs reached comparable values suggesting a floor effect.

Fig. 1 (Abstract P053)  See text for description
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Objective: Galcanezumab is a monoclonal antibody used as a pre-
ventive treatment for patients with chronic migraine (CM) and high-
frequency episodic migraine (HFEM). Elderly patients (≥ 65 years) 
are underrepresented in galcanezumab clinical trials. Our aim is to 
describe the efficacy and tolerability in this group of older patients.
Methods: Real-life, multicenter cohort study of consecutive patients 
with CM or HFEM with prior failure to three or more migraine preven-
tive drugs, treated with galcanezumab and followed up for 12 months. 
Efficacy (measured as the percentage of patients obtaining a reduc-
tion of at least 50% (R50%) of monthly headache days (MHD)) at 3, 6 
and 12 months and tolerability (measured as drug withdrawal due to 
side effects) were compared between patients <65 and ≥65 years. We 
also analyzed reduction of 75% of MHD (R75%).
Results: We included 1055 patients, 934 patients (88.5%) <65 and 121 
patients (11.5%) ≥65 years old. Patients ≥ 65 years had a higher number 
of baseline MHD [25 (IQR 15-30) vs 20 (14-30), p=0.045] and a lower HIT-6 
score [66.5 (IQR 63-72) vs 69 (66-73), p<0.001]. There were no differences 
in terms of R50% between patients over and under 65 years at 3 months 
(57% vs 48.8%, p=0.090), 6 months (54.6%, vs 48.1%, p=0.180) or 12 
months (52.1%, vs 47.9%, p=0.384). However, R75% was more frequent 
in the ≥65 years subgroup (3 months: 32.23% vs 23.13%, p= 0.028; 6 
months: 32.2% vs 21.5%, p= 0.008; 12 months: 33.1% vs 23.6%, p= 0.022). 
The drug was well tolerated, and no significant differences were found in 
the rate of drug withdrawal due to side effects through 12 months of fol-
low up (5.8% in patients ≥65 years vs 6.7% in patient <65, p=0.837).
Conclusion: Galcanezumab in patients ≥65 years was as effective and 
well tolerated as in younger ones, but a higher percentage of older 
patients obtained an excellent response to the treatment.
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Objective: The prediction of response to recent anti-CGRP therapies 
is a topic of interest in the field of migraine. Previous studies carried 
out in our group have developed a predictive tool for response to anti-
CGRP using an approach based on machine-learning techniques. The 
aim of this study was to validate this tool and its usefulness in patients 
with chronic (CM) and episodic (EM) migraine.
Methods: Multicenter, retrospective cohort study, with patients with 
migraine from 9 Headache Units, different from the model genera-
tion cohort. Sensitivity(S), specificity(E) and global positive (PPV) and 
negative (NPV) predictive values and for the different groups were 
obtained.
Results: 127 patients with migraine were included, 104 (81.88%) with 
CM, 108 (85.03%) women and mean age 53.73 (SD 13.84) years. In the 
evaluation of the algorithm of global response greater than 50% at 6 
months, the global S was 78.04% and the global E was 80%. The area 
under the curve (AUC) was 0.790, CI[0.726-0.849) and weighted F1 of 
79% in the validation cohort, with an AUC of 0.819 CI[0.762-0.884] and 
weighted F1 of 81.88% in MC and AUC of 0.592 CI[0.322-0.842] with a 
weighted F1 of 68.97% in EM.
Conclusion: Our study confirms the external validity of the predictive 
model of response to anti-CGRP in a different cohort from the genera-
tion of the algorithm. The S and E of the predictive model were higher 
in the group of patients with CM. Future models could improve the 
predictive capacity of this tool in patients with EM.
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Objective: Is it safe and effective combining calcitonin gene-related 
peptide antibodies (CGRP-mAbs) with monoclonal antibodies for dis-
eases different from migraine?
Methods: Outpatients of the "Italian Headache Registry" (RICe), 
treated with CGRP-mAbs for migraine while simultaneously assum-
ing monoclonal antibodies for other pathologies, were screened and 
included if they had a 6-month follow-up after the start of the two 
co-prescribed drugs. Efficacy outcomes were reduction from baseline 
of Monthly Headache Days (MHDs), MIDAS scores and HIT-6 question-
naire scores, as well as subjective improvement scored through the 
Patients’ Global Impression of Change (PGIC) scale. Safety outcomes 
included the identification of side effects different frommonotherapy.
Results: Twenty-six patients (21 women; age 50.3±9.7) were included. 
In most of cases (n=16; 61%) the CGRP-MAb (erenumab, galcane-
zumab or fremanezumab) was added to a previously ongoing treat-
ment with another MAb (ie, adalimumab, ocrelizumab, omalizumab, 
natalizumab, ustekinumab, risankizumab, tocilizumab, etanabercept, 
denosumab, certolizumab, evolocumab) for psoriatic arthritis (n=6; 
23%), osteoporosis (6; 23%), ankylosing spondylitis (4; 15%), rheuma-
toid arthritis (3; 11%), multiple sclerosis (2; 8%), asthma (2; 8%), ulcera-
tive colitis (1; 4%), vasculitis (1; 4%) and dyslipidemia (1; 4%). MHDs 
(mean±SD, 20.7±6.1 vs 11.8±8.0; p<0001), MIDAS scores (75.0±41.9 
vs 30.3±27.7; p=0.001) and HIT-6 scores (66.5±10.5 vs 53.4±8.7; 
p=0.002) significantly decrease from baseline to 6 months. The PGIC 
score was high both for anti-CGRP mAbs (5.48±2.6) and other mAbs 
(5.5±2.9). The introduction of the second mAb resulted in mild gas-
trointestinal symptoms with the co-prescription of evolocumab and 
erenumab and in mild alopecia with galcanezumab and ustekinumab.
Conclusion: The combination of different mAbs may be considered 
safe and effective in daily clinical practice.
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Objective: Antibodies against calcitonin gene-related peptide (CGRP) 
are recent preventive therapies for migraine. One of the measures of 
effectiveness is the withdrawal of other preventive treatments. The 
objective of this study is to quantify the impact of anti-CGRP drugs on 
other preventive treatments in patients with migraine.
Methods: Observational, retrospective, cross-sectional, multicenter 
study with patients from the Headache Units of nine Spanish hospi-
tals. Patients with migraine treated for at least 6 months with anti-
CGRP antibodies, who received some preventive treatment, were 
included. Demographic and clinical variables were collected, as well as 
variables related to headache. Differences according to withdrawal or 
non-withdrawal were evaluated.
Results: 408 patients were included, 86.52% women, 48.79(SD:1.46) 
years. Preventive treatment was withdrawn in 43.87% patients, 20.83% 
partially and 23.04% totally. The variables associated with withdrawal 
were comorbidities (insomnia, arterial hypertension, obesity), type of 
migraine, excessive use of medication, a greater number of headache/
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migraine days per month, and a greater number of preventive treat-
ments. In multivariate analysis, more headache/migraine days at base-
line, fewer migraine days per month with anti-CGRP, and greater than 
or equal to 50% response were independently associated with treat-
ment withdrawal (p<0.05).
Conclusion: Anti-CGRP antibodies allow the withdrawal of preventive 
treatment in a significant percentage of patients, which supports their 
role in evaluating the effectiveness of anti-CGRP drugs in real life.
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Objective: To know the effectiveness of preventive treatment with 
antibodies against the CGRP pathway in medication overuse headache 
(MOH) in patients with migraine.
Methods: Retrospective observational study of 45 patients from the 
Lucus Augusti University Hospital diagnosed with high-frequency 
episodic migraine (20%) and chronic migraine (80%) according 
to the International Headache Society, treated for at least three 
months with anti-CGRP antibodies and who previously met criteria 
for excessive use of analgesic medication. The efficacy of the treat-
ment is evaluated using the HIT-6 scale and the number of days of 
headache and analgesic consumption monthly at baseline and at 3, 
6 and 12 months. Responders were considered those patients with a 
decrease of at least 50% in headache days and analgesic intake per 
month with respect to their baseline.
Results: The baseline score of the HIT-6 scale of 68.8 points, with 20 
days of headache and 18 days of analgesic consumption per month. 
The score on the HIT-6 scale was 64.3 at 3 months, 57.2 at 6 months, 
and 54.3 at 12 months. Headache days were reduced by 48% at 3 
months, 62% at 6 months, and 65% at 12 months compared to base-
line. The days of analgesic consumption decreased by 45.5%, 56.6%, 
and 63% at 3, 6, and 12 months, respectively.
Conclusion: Treatment with antiCGRP antibodies is effective in the 
treatment of MOH in patients with chronic migraine and high-fre-
quency episodic migraine.
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Objective: Primary Objective: The primary objective of this study was 
to evaluate the effectiveness of Eptinezumab in reducing the monthly 
frequency of migraine headaches by at least 50%.
Secondary Objective: The secondary objective of this study was to 
assess the impact of Eptinezumab treatment on decreasing the level 
of emotional distress associated with migraines
Methods: In a double-blinded study, 33 adults with an average age 
of 52.5 years, all of whom had a history of migraine headaches with-
out an aura were randomly assigned in a 2:1 ratio, with 23 patients 
receiving a one-year treatment of IV Eptinezumab once every three 
months, and the remaining participants receiving a placebo. The 
results were assessed using monthly questionnaires per protocol.

Results: 78.2% of patients in the Eptinezumab group had at least 
50% fewer migraine attacks during 3 month period compared to 
10% patients in placebo group, for an estimated absolute risk reduc-
tion (ARR) of 68.2% and number needed to treat (NNT) of 1.465 CI 
[1.035-2.506]. Eptinezumab’s efficacy in reducing migraine fre-
quency was statistically significant (p=0.0005). In contrast, the study 
yielded no significant difference in emotional distress reduction 
between the Eptinezumab and placebo groups. The hazard ratio 
(HR) was calculated to be 0.9 (p= 0.7). Additionally, 5 patients from 
the treatment group experienced rhinorrhea.
Conclusion: Eptinezumab demonstrated statistically and clinically 
significant effectiveness in reducing migraine frequency by 50% or 
more in patients with migraine without aura. However, emotional 
distress reduction did not significantly differ between Eptinezumab 
and placebo groups.

Fig. 1 (Abstract P063)  See text for description

Fig. 2 (Abstract P063)  See text for description
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Objective: Botulinum toxin type A (BoNT) has been approved for pre-
ventive treatment in chronic migraine. However, it has been used off-
label in other headaches, due to its possible modulating effect on the 
trigeminovascular system. Our aim was to analyze the clinical response 
to BoNT treatment in patients with other refractory headaches.
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Methods: A descriptive, retrospective study in adults with headaches 
who underwent off-label BoNT, identified through the analysis of 
records from a Headache Center of a tertiary hospital. Demographic 
variables, diagnosis, the protocol used, and Patient Global Impression 
of Change (PGIC) and Headache Impact Test-6 Item scales were col-
lected. All patients signed informed consent.
Results: A total of 39 patients were included, of whom 66,7 %(n=26) 
were female, with a median of 58,6 (33-87) years of age. The main 
diagnoses were nummular headache (n=18;47%), trigeminal auto-
nomic cephalgias (TAC) (n=8;21%), trigeminal neuralgia (n=4;11%), 
and other headaches (n=8;21%). The protocol "follow the pain" was 
used for nummular headaches and trigeminal neuralgia, and the 
protocol Phase III Research Evaluating Migraine Prophylaxis was 
adapted for the remaining cases. The median dose used was 50 (25-
150) units. Significant improvement (score of 1 or 2 on PGIC) was 
observed in 38,9% (n=7) of the patients with nummular headache, 
50% (n=2) with trigeminal neuralgia, 37,5% (n= 3) with TAC and in 
2 patients with daily persistent headache with a chronic migraine 
phenotype, attributed to a ruptured arteriovenous malformation 
and a subarachnoid hemorrhage.
Conclusion: This uncontrolled case series highlights the efficacy 
and safety of BoNT in various types of primary and secondary head-
aches, placing it as a possible therapeutic strategy in refractory 
headaches. Becomes clear the need for randomized clinical trials for 
a better selection of patients and protocols.
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Objective: The primary objective of this study was to examine the 
adverse effects experienced by patients with migraines who received 
CGRP mAbs and were monitored in a specialized headache clinic at a 
tertiary hospital.
Methods: In this study, we conducted a retrospective analysis on 
the medical records of 46 patients suffering from uncontrollable 
migraines despite receiving conventional treatment. These patients 
were prescribed CGRP mAbs (erenumab, fremanezumab, and gal-
canezumab) and underwent at least one assessment following the 
initiation of this medication.
Results: Our research included a population consisting of 46 
patients. On average, the treatment lasted for 9.9 months (SD 5.2). 
Among those patients, 28 received erenumab, 11 received freman-
ezumab, and 7 received galcanezumab. One patient treated with 
erenumab developed a hypersensitivity reaction 6 days after the 
first administration, characterized by a sore throat, generalized pru-
ritic rash, and swollen lips. Corticosteroid therapy was necessary for 
treatment. Other reported side effects under erenumab included 
complaints of psychomotor slowing and fatigue (3; 10.7%), intesti-
nal constipation (2; 7.1%), worsening of vertigo syndrome (1), and a 
metallic taste after administration (1). In the case of fremanezumab, 
2 patients (18.2%) experienced a self-limited cutaneous reaction at 
the injection site, leading to the substitution with erenumab in one 
patient. In one patient who received galcanezumab, falls without 
vertigo or trauma were documented.
Conclusion: The outcomes of this study provide further support 
for the notion that CGRP mAbs are well-tolerated medications with 
a diminished occurrence of side effects. The majority of reported 

adverse events were mild in nature and did not warrant discon-
tinuation of the drug, except in one patient who experienced an 
idiosyncratic reaction, and another who developed a self-limited 
cutaneous reaction at the injection site.

Fig. 1 (Abstract P065)  See text for description

Fig. 2 (Abstract P065)  See text for description
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Objective: To analyze the experience with anti-CGRP monoclonal anti-
bodies in patients with refractory chronic migraine (CM) in real clinical 
practice, and to know the evolution after one year of treatment.
Methods: Demographic, efficacy and tolerability parameters were 
collected prospectively in the first patients with CM who started treat-
ment with anti-CGRP antibodies in the Headache unit of a tertiary 
level hospital in Spain. Baseline and quarterly data were recorded until 
a minimum of one year of treatment was completed. Furthermore, we 
analyzed the migraine recurrence rate 3 months after withdrawal of 
treatment and its correlation with demographic and clinical evolution 
parameters.
Results: 120 patients with CM have completed at least one year of 
treatment with anti-CGRP antibodies (87.5% women, mean age 50.5 
± 10.3 years). The headache days per month showed a mean decrease 
of 11.65 days. 58.04% of the patients had a reduction of more than 
50% in headache days per month. Treatment was withdrawn in 52 
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patients and 54.71% of this patients presented a recurrence of head-
ache frequency. The mean time to migraine recurrence was 1.72 ± 
0.70 months. Treatment with antiCGRP was well tolerated and serious 
adverse effects were not reported.
Conclusion: Routine clinical practice results confirm the efficacy of 
Anti-CGRP antibodies after one year of treatment in patients with CM 
and indicate that a high percentage of patients who withdraw the 
treatment after one year recur within 3 months.
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Objective: the aim of this study was to evaluate the use of Quetiapine 
(QTP) in the preventive treatment of migraine through head to head 
study with one of the most common used medication for migraine 
prophylaxis and sharing almost the same characters regarding its 
effect on sleep.
Methods: our research study is head to head study where we enrolled 
all newly diagnosed migraine patients from January 2023 to April 2023 
and they randomly divided into 4 equal groups (2 groups are using 
amitriptyline 10 and 25 mg respectively and 2 groups are using que-
tiapine 25 and 50 mg respectively) and we followed them for 3 months 
and we compare their headache diary after 3 months with their initial 
diary at time of diagnosis .
Results: total 112 patients are enrolled in our study 85 female (76%) 
and 27 male (24%),with mean age SD 32.4 +_ 6.2 ,the change in 
migraine frequency after 3 months in the amitriptyline groups (10,25 
mg ) was 58.4 % and 71 % respectively while in the quetiapine groups 
(25,50 mg ) was 50.3 and 61.9% respectively (P value 0.002).but the 
drop out percentage was higher in the quetiapine groups 35.7% in the 
25 mg group and 50 % in the 50 mg group.
Conclusion: our current study showed that quetiapine was not infe-
rior to amitriptyline regarding the efficacy as a migraine prophylaxis 
treatment option but the compliance was not the same like in amitrip-
tyline group.

Fig. 1 (Abstract P069)  See text for description

Fig. 2 (Abstract P069)  See text for description

Fig. 3 (Abstract P069)  See text for description
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Objective: Rimegepant, a small molecule calcitonin gene-related pep-
tide (CGRP) antagonist, is approved as an oral medication for the acute 
treatment of migraine. It is currently known from studies that repeated 
administration of rimegepant does not induce the development of 
medication overuse headache (MOH) in mice. The aim of this study 
was to investigate whether rimegepant could prevent the formation of 
MOH or play a role in the treatment of MOH.
Methods: A more clinically characterized mouse model: in this study, 
mice were injected intraperitoneally with nitroglycerin every other 
day for 2 weeks. Rizatriptan solution was given daily for 2 weeks to 
make the mice actively ingest it, and the consumption of rizatriptan 
was recorded daily. Plantar and cephalo-facial sensory thresholds were 
measured in the intervals between nitroglycerin injections. After the 
pain threshold was recovered, low-dose sodium nitroprusside was 
verified, and staining was performed to screen the differential brain 
regions.2. Rimegepant (100 mg/kg) was given intraperitoneally every 
other day during the model formation and drug withdrawal periods, 
and the mice were monitored for changes in the pain thresholds, and 
the changes of c-Fos exprssion in the differential brain regions were 
counted.
Results: The novel MOH model was more sensitive to the decrease in 
pain threshold and the duration of pain sensitization was longer than 
the other groups, and the active intake of rizatriptan was significantly 
increased. Compared with the control group, the new MOH model 
showed significantly higher c-Fos expression in the regions of OFC, 
CeA, AID/AIV, and VTA. 2. Mice given rimegepant for prevention did 
not develop MOH due to the overdose of Rizatriptan, whereas MOH 
mice given rimegepant for treatment left the MOH state faster and did 
not have nociceptive pain sensitization induced by the injection of 
sodium nitroprusside.
Conclusion: Rimegepant can reduce the number of activated trigemi-
nal ganglia CGRPergic neurons, decrease the activation of OFC, CeA, 
AID/AIV, and VTA, prevent the formation of MOH, and rapidly reverse 
the medication overuse state in mice.
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Fig. 1 (Abstract P070)  See text for description
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Objective: We present a case of a 59 year-old female with vestibu-
lar migraine whose moderate to severe episodes are treated with 
ubrogepant.
Methods: We present a case of a 59 year-old female with a history of 
migraine for over twenty years prior to the onset of frequent symp-
toms of vertigo. Two years prior to presentation in our clinic she had 
spontaneous onset of vertigo, which she described as "room spinning." 
Vertigo symptoms were constant for one year and were accompanied 
by a daily headache. She underwent vestibular physical therapy for 
one year and noted reduction in severity of vertigo but no reduction in 
daily headache. At her first presentation in our clinic she reported hav-
ing daily headaches and 1-7 episodes of moderate to severe vestibular 
migraine per month, with each lasting 1-2 days. In our clinic she began 
gacanezumab 120 mg subcutaneous injection monthly (after a load-
ing dose of 240 mg). The patient was instructed to take ubrogepant 50 
mg at the onset of moderate to severe vestibular migraine symptoms, 
and she was instructed to take a second dose in two hours if symp-
toms had not resolved.
Results: On the first follow up visit the patient reported one dose of 
ubrogepant 50 mg resolved her vestibular migraine symptoms within 
25 minutes. She continued to take galcanezumab 120 mg monthly, 
and by the sixth month her daily headaches had reduced to between 
3-4 headache days per month. Vestibular migraine episodes have 
become less frequent, ranging from 1-4 per month, and they continue 
to be triggered by weather changes. She continues to take ubroge-
pant 50 mg at the onset of moderate to severe vestibular symptoms, 
and she reports "the vestibular sensation goes away in 25 minutes, 
and one pill always does the trick!" She has not required a second dose 
of ubrogepant 50 mg during any of her vestibular migraine episodes.

Conclusion: These results suggest ubrogepant may have utility 
for patients in the acute treatment of vestibular migraine. Further 
research, including real-world evidence, is warranted to investigate 
the use of ubrogepant in this setting.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: To investigate the frequency and severity of neck pain in a 
prospective registry of medication overuse headache
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 medi-
cations 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 asso-
ciation 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 base-
line, 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).
Conclusion: 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.

P074  
Long‑term safety and effectiveness of eptinezumab in patients 
with prior preventive migraine treatment failures
M. Ashina1,2, S. J. Tepper3, A. Gendolla4, B. Sperling5, A. Ettrup5, M. K. 
Josiassen5, A. J. Starling6

1University of Copenhagen, Department of Neurology, Copenhagen, 
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Copenhagen, Denmark; 6Mayo Clinic Arizona, Scottsdale, AZ, United 
States
Correspondence: A. Ettrup
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Objective: DELIVER (NCT04418765) evaluated the safety and efficacy 
of eptinezumab for migraine prevention in patients with prior preven-
tive migraine treatment failures. Here, we report results of the 48-week 
dose-blinded extension period.
Methods: The DELIVER study evaluated eptinezumab 100mg and 
300mg vs placebo (pbo) (infusions every 12 weeks) in adults with 
migraine and 2–4 documented preventive treatment failures. Patients 
randomized to pbo during the initial 24-week treatment period 
received eptinezumab 100mg or 300mg in the 48-week extension 
period; patients initially randomized to eptinezumab continued their 
assigned dose. Efficacy measures were change from baseline in num-
ber 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 reduc-
tions from baseline in MMDs over Weeks 61–72, with >60% of patients 
experiencing ≥50% MMD reductions and >30% of patients experienc-
ing ≥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 improve-
ments were observed in patients switched from pbo to eptinezumab 
in the extension period as well as in those continuing eptinezumab 
treatment for up to 18 months.

P075  
TAC‑tic syndrome secondary to sphenoid sinusitis 
during pregnancy: a case report
A. Parejo Olivera1, M. Mesa Hernández1, N. Valverde Mata1, P. Macías 
Sedas1, A. M. Roa Montero1, J. M. Ramírez Moreno1,2

1Servicio Extremeño de Salud. Hospital Universitario de Badajoz., Servicio 
de Neurología, Badajoz, Spain; 2Universidad de Extremadura, Facultad de 
Medicina, Badajoz, Spain
Correspondence: A. Parejo Olivera
The Journal of Headache and Pain 2024, 25(Suppl 1): P075

Objective: trigeminal autonomic cephalalgias (TAC) can be associated 
with trigeminal neuralgia (TN) or TN-like, which is known as TAC-Tic 
syndrome. The onset may be simultaneous or separated in time and 
the syndrome is also found in secondary TACs. Causes of secondary 
TAC-Tics include pituitary adenomas, sinus infection, vascular causes 
and multiple sclerosis. The incidence of TAC-Tic syndrome is unknown 
due to the low frequency of cases described. Hemicrania continua 
associated with TN is extremely uncommon and, in most cases 
reviewed, the onset was not simultaneous and responded to indo-
methacin and carbamazepine.
Methods: 24-year-old pregnant women with history of hypersensi-
tivity to NSAIDs (non-steroidal anti-inflamatory drugs) and unknown 
history of headache presented with ptosis, lacrimation and eyelid 
edema associated with a 3-day continuous right hemichranea and 
ipsilateral paroxysmal shock-like episodes of pain in the first division 
of trigeminal nerve with a duration of seconds. She did not present 
fever at admission nor in previous days. Neurological and ophthal-
mological examination did not reveal any abnormality. Brain MRI 
showed sphenoid sinus occupation due to acute sinusitis so intrave-
nous amoxicillin/clavulanic acid and dexamethasone were initiated 
with complete resolution of symptoms in the first two weeks.
Conclusion: most TAC-tic syndromes described in literature are idi-
opathic, however some of them are related to sinus infection and 
none of them occurred during pregnancy. Indeed, pregnancy was 

a challenge in this case because of diagnostic and therapeutic limi-
tations since most drugs used in TAC and TN were contraindicated. 
The aim of this case report is to highlight the importance of exclud-
ing alternative, and potentially severe, causes of headache in preg-
nant women even when clinical features mimic a primary headache. 
Consent to publish has been obtained.

Fig. 1 (Abstract P075)  See text for description

Fig. 2 (Abstract P075)  See text for description
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P077  
The burden of headache disorders in Norway: a population‑based 
cross‑sectional study in adults using the HARDSHIP questionnaire 
(PopHEAD)
M. B. Argren1,2, H. Lier1,2, J. A. Zwart1,2, E. Tronvik1,3, A. H. Aamodt1,2, B. S. 
Winsvold1,2
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Correspondence: M. B. Argren
The Journal of Headache and Pain 2024, 25(Suppl 1): P077

Objective: Headache disorders are a leading public health concern 
worldwide and contribute significantly to global disability. Our study 
aims to provide up-to-date epidemiological headache data for the 
adult population in Norway. The primary objective is to estimate the 
1-year prevalence and burden of episodic tension type headache 
(TTH), chronic TTH, migraine and medication overuse headache in the 
adult Norwegian population. Secondary objectives are to describe 
demographic variations in headache prevalence.
Methods: We conducted a population-based cross-sectional study 
in Vestfold and Telemark County, Norway, in early 2023. A random 
sample of 31,500 individuals aged 18 to 70 years was invited to 
participate. The study applied a digital version of the Headache-
Attributed Restriction, Disability, Social Handicap and Impaired 
Participation (HARDSHIP) questionnaire translated into Norwegian 
using the lifting the burden translation protocol for hybrid docu-
ments. It was distributed through HelseNorge, a digital portal for 
health services. The questionnaire assesses headache prevalence, 
pain intensity, attack frequency, comorbidities, medication use, and 
productivity loss. ICHD-3 diagnostic criteria were applied. A ran-
dom sub-sample (N=500) were contacted by phone to validate the 
diagnoses.
Results: In total 8,217 individuals (3,331 men and 4,886 women) 
responded, with an average age of 47.7 years. The majority of both 
men (74.6%) and women (89.5%) reported headache in the past 
year. Migraines were reported by 42.2% overall (46.2% of men and 
39.5% of women), which is substantially higher than the expected 
prevalence, suggesting an over-representation of individuals with 
migraine among participants. Data on burden will be presented.
Conclusion: This study provided updated data on headache burden 
in Norway. The data will be analyzed and presented in the upcoming 
EHC.

P078  
Estimated lost productivity costs amongst National Health Service 
(NHS) staff with migraine
G. Shirley1, S. Awad2, X. Y. Lee2

1Lundbeck Limited, Watford, United Kingdom; 2H. Lundbeck A/S, Valby, 
Denmark
Correspondence: G. Shirley
The Journal of Headache and Pain 2024, 25(Suppl 1): P078

Objective: Migraine is associated with significant lost productivity 
costs. The UK NHS is the largest European employer and is currently 
experiencing a chronic workforce crisis. Eptinezumab is an calcitonin 
gene-related peptide antagonist shown to reduce absenteeism and 
presenteeism in migraine patients. We aim to estimate migraine-
related lost productivity costs in NHS employees, and potential pro-
ductivity gains from treating them with eptinezumab.
Methods: Published migraine prevalence estimates and the pro-
portion of patients who failed ≥2 or ≥3 prior migraine preventive 
treatments were applied to the total number of NHS employees (1.2 
million) to estimate the number of employees with chronic or episodic 
migraine who may benefit from eptinezumab. WPAI baseline scores 

from the DELIVER trial were used to estimate the number of days lost 
to absenteeism and presenteeism (costed as 50% of full productivity) 
per year in patients without preventive treatment. Mean annual NHS 
salary was used to cost lost productivity time. In alternative scenarios 
which assume these patients were treated with eptinezumab, DELIVER 
WPAI week 24 outcomes, weighted by w12 treatment response rates, 
were used to estimate reductions in absenteeism, presenteeism and 
associated costs.
Results: The annual cost of absenteeism and presenteeism in NHS 
employees untreated with preventives and failed ≥2 preventives 
were estimated to be £172 million and £389 million, respectively. With 
eptinezumab, estimated costs were £92 million (absenteeism) and 
£268 million (presenteeism). For untreated patients who failed ≥3 pre-
ventives, the costs of absenteeism and presenteeism were estimated 
at £94 million and £216 million, respectively. With eptinezumab, 
estimated costs were £75 million (absenteeism) and £161 million 
(presenteeism).
Conclusion: Treating NHS migraine employees with eptinezumab 
could lead to annual productivity gains of ~£200 million (failed ≥2 
preventives) and ~£70 million (failed ≥3 preventives).

P079  
Efficacy of OnabotulinumtoxinA among diverse racial/ethnic 
groups: post‑hoc analysis of the phase 4 COMPEL trial
A. Blumenfeld1, L. Charleston IV2, K. Sommer3, H. L. O’Brien4
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Objective: This study analyzed efficacy of migraine-preventive medi-
cations among different racial/ethnic groups.
Methods: Single-arm, open-label COMPEL study enrolled adults with 
chronic migraine (CM) receiving onabotulinumtoxinA (onabotA) 155U 
every 12 weeks (9 treatments over 108 weeks). Non-Hispanic Whites 
(NHW) were comparison group. Change in number of monthly head-
ache days (MHDs) at each visit, 6-item Headache Impact Test (HIT-
6) total score, Migraine Disability Assessment (MIDAS) score, and 
Migraine-Specific Quality-of-Life Questionnaire (MSQ) v2.1 score vs. 
baseline were evaluated.
Results: 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 completed the 108-week 
study, (n=288 NHW; n=60 Asian; n=21 African American; n=4 Pacific 
Islander/Alaska Native). The Asian population had higher proportion 
of males, lower body mass index, and later age of migraine onset than 
NHW and African American populations and the African American 
population had earlier onset of migraine than the Asian population 
and higher incidence of sleep disorders and head trauma than NHW 
and Asian populations. After 155U of onabotA every 12 weeks, all 
racial/ethnic groups showed reductions in MHDs at all time points (all, 
P<0.0001; Table). All racial/ethnic groups showed similar proportions 
of participants who achieved ≥50% reduction in MHDs from baseline 
at all time points (Figure). Each racial/ethnic group showed reductions 
in HIT-6(P<0.01), MIDAS(P<0.05), and MSQ 2.1(P<0.05) Role Function 
Restrictive scores. Treatment with onabotA was safe and effective 
based on mean reductions in MHDs and proportion of ≥50% respond-
ers across various groups. Common adverse events (>2% across all 
groups) were neck pain, eyelid ptosis, musculoskeletal stiffness, and 
injection site pain.
Conclusion: OnabotA was safe and effective for preventive treatment 
of CM among diverse racial/ethnic groups.
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Fig. 1 (Abstract P079)  Proportion of patients with ≥50% reduction in 
MHDs from baseline by visit

Table 1 (Abstract P079)  Change From Baseline in Mean Number 
of MHDs, HIT-6 Score, MIDAS Score, and MSQ v2.1 Role Function 
Restrictive Score by Visit, Analysis Population

P080  
To scan or not to scan: Are we missing tumours in headache 
patients?
S. Samaha, M. Ghadiri‑Sani
The Walton Centre NHS Foundation Trust, Neurology, Liverpool, United 
Kingdom
The Journal of Headache and Pain 2024, 25(Suppl 1): P080

Objective: To evaluate radiology referrals from regional refractory 
headache clinics (RRHC) at the Walton Centre NHS trust. We looked at 
demographics, indication, results and their impact on decision mak-
ing, in accordance with local and NICE guidelines.

Methods: Retrospective review of 140 patients referred for neuroim-
aging from RRHC from May to October 2022.
Results: Out of 140 patients, 29 were excluded as these were not 
headache-related requests. The indications were benchmarked 
against national and local guidelines. Our compliance with national 
and local guidance represented 71%.
15% of the patients attending the RRHC were referred for neuroimag-
ing, with a female predominance of 69% and a mean age around 48 
(range 21-85).
52% had plain and 32% had contrast enhanced magnetic resonance 
imaging, out of which 30% (10% of total) were angiographic. 16% had 
computerised topographic imaging (CT), out of which 17% (3% of the 
total) were angiographic and 8% (2% of the total) venography.
There was significant abnormality in 26% with a 72% female predomi-
nance. 41% of the abnormal reports were in 41-50 age group. 41% had 
vascular abnormalities out of which 8% were established strokes (inci-
dental), 50% showed neurovascular compromises, in keeping with the 
clinical suspicion and 42% other vascular abnormalities, not requiring 
intervention. 41% had features of intracranial pressure abnormalities, 
again, in keeping with clinical suspicion. 1 patient had high grade gli-
oma and surgical referral was made.
48.6% had incidental findings such as small vessel disease.
Conclusion: Overall, we are compliant with the imaging guidelines, 
however, the yield of the scans remains generally low, with only one 
patient with an incidental high-grade glioma. Older patients with a 
clinical suspicion of pressure abnormalities or neurovascular compro-
mise in specific headache disorders, had the highest and most clini-
cally relevant findings.

P082  
Clinico‑Epidemiological features of persistent idiopathic facial pain
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Objective: Contrary to trigeminal neuralgia, this condition does not 
involve neurovascular compression. Our study’s objectives were to 
look into particular clinical and epidemiological aspects of PIFP as well 
as the condition’s clinical progression.
Methods: We investigated retrospectively 17 patients who had been 
given PIFP diagnoses. The International Headache Society’s Inter-
national Classification of Headache Disorders was used to make the 
diagnosis.
Results: Eighty-eight percent of the patients (n=15) with atypical 
facial pain diagnoses were female, and just two patients were male. 
Most of the patients’ discomfort (82,3%; n=14) was restricted to the 
left part of the face. Nine of the patients reported right-sided discom-
fort, and five reported left-sided pain. 17.6% of the remaining patients 
(n=3) exhibited bilateral pain distribution. The majority of patients 
(41%; n = 9) claimed that their pain was mostly in the maxillary, man-
dibular, or temporal region, while others reported frontal, orbital, pari-
etal, occipital, gingival, or nasal distribution. 64 percent of the patients 
experienced mild pain, while the remaining patients claimed acute 
pain. The symptoms began between 8 months and 4 years ago, with a 
mean of 17.8 months (standard deviation: 10.4).
Conclusion: The symptoms of PIFP are severe, episodic, chronic, and 
frequently recurrent. They have a negative effect on the patient’s qual-
ity of life, mood, and productivity. Since PIFP frequently exhibits treat-
ment resistance, management can be quite difficult for healthcare 
professionals.
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Fig. 1 (Abstract P082)  See text for description

Fig. 2 (Abstract P082)  See text for description

Fig. 3 (Abstract P082)  See text for description
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Exploring the experience of neck pain in individuals with episodic 
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Objective: To explore the experience of neck pain (NP) among people 
with episodic migraine (EM) across migraine phases. NP has been doc-
umented as a migraine symptom that is associated with increased dis-
ability. However, there are limited data on the experience of NP from 
the perspective of individuals with migraine.
Methods: A targeted PubMed literature review evaluated the rela-
tionship between NP and EM. Adults with clinician-diagnosed EM 
(5-14 days/month) were recruited to participate in concept elicitation 
interviews. Trained researchers used a semi-structured interview guide 
based on findings from the literature review. Open-ended questions 
were asked to elicit spontaneous reports of the NP experience asso-
ciated with migraine and its temporal occurrence. Targeted questions 
were used if concepts were not raised spontaneously.
Results: Findings from the literature review demonstrated that NP 
is highly prevalent before, during, and after the headache phase of 
migraine and was associated with increased Neck Disability Index 
score. Twenty participants completed the qualitative interviews; 13 
(65.0%) reported NP related to migraine (pre-headache [n=12]; dur-
ing headache [n=13]; post-headache [n=6]). Duration of NP ranged 
from a few hours to 1 day. NP was reported as the most bothersome 
symptom by 2 (10.0%) participants. Most participants described their 
NP as "tense," "stiff," or "tight" (n=8; 61.5%); others described their NP 
as a "dull ache" (n=4; 30.8%), a "kink" or "pulled muscle" (n=3; 23.1%), 
"sore" (n=2; 15.4%), or a "shooting pain" (n=1; 7.7%).
Conclusion: Most participants reported NP associated with migraine. 
NP occurred before, during, and/or after the headache phase, and 
was predominantly described as "tense," "stiff," or "tight." These results 
confirm that NP is a bothersome symptom for individuals with EM and 
may be an important outcome of effective treatment.

P084  
How species differences help in further understanding 
the mechanism of action of the gepants
R. van Drie, D. Boucherie, T. de Vries, A. H. J. Danser, A. 
MaassenVanDenBrink
Erasmus MC University Medical Center, Division of Vascular Medicine 
and Pharmacology, Department of Internal Medicine, Rotterdam, 
Netherlands
Correspondence: R. van Drie
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Objective: Calcitonin gene-related peptide (CGRP) is a potent vasodi-
lator involved in the pathophysiology of migraine. Gepants targeting 
the CGRP receptor have emerged as effective treatments. However, 
the pharmacological characteristics remain incompletely understood. 
In this study, we used variations in CGRP-blocking potency among 
gepants between species to study binding locations at the canonical 
CGRP receptor.
Methods: In porcine small coronary artery segments, concentration 
response curves to human α-CGRP (10-10 – 10-6 M), in the absence 
and presence of a gepant, were constructed using Mulvany myogra-
phy. The potency of atogepant (n=7), olcegepant (n=6), rimegepant 
(n=8), telcagepant (n=6), ubrogepant (n=5) and zavegepant (n=8) 
was determined by calculating pKb values. These were compared to 
earlier data from our lab obtained in human small coronary artery seg-
ments. Furthermore, amino acid sequence analysis was performed for 
the CGRP receptor components using online available sequences in 
the UniProt.org database.
Results: Potency comparison of gepants in porcine and human arter-
ies revealed dissimilar potency differences between the species for 
the various gepants. While atogepant was equipotent in human and 
porcine tissue (pKb 8.641 and 8.77, respectively), zavegepant lacked 
CGRP-blocking activity in porcine small coronary artery segments, 
while it was potent in human tissue (pKb 9.152). For the other gepants, 
potency differences were 1 - 4 logarithmic units. Amino acid sequence 
analysis yielded a high homology between porcine and human calci-
tonin-like receptor (CLR, 93.1%), but only moderated homology of the 
receptor-amplifying protein 1 (RAMP1, 68.2%). From the published 
amino acids of CLR and RAMP1 interacting with gepant molecules, 
two amino acids are not conserved.
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Conclusion: However, protein homology data do not explain the dif-
ferences in gepant potency and consequently, our results suggest 
that the various gepants bind to different parts of the canonical CGRP 
receptor complex. Further understanding these divergent effects will 
enable optimalization of migraine treatment by expanding therapeu-
tic treatment options.
1 Chan, et al. J Pharmacol Exp Ther. 2010
2 Boucherie, unpubl. data 2022

P085  
Rethinking Migraine: will shifting the emphasis 
towards preventative treatment of migraine, using new 
CGRP‑targeting medicines, be of added value to society 
from a health economics perspective?
M. Tinelli1, V. Quoidbach2

1London School of Economics and Political Science, CPEC, London, 
United Kingdom; 2European Brain Council, Brussels, Belgium
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Objective: The calcitonin gene-related peptide [CGRP] receptor antag-
onists are new therapies with demonstrated efficacy both in treatment 
and prevention of migraine attacks. Their place among the range of 
treatments needs to be established. CGRP-targeting medicines include 
gepants (small molecular antagonists) and anti-CGRP antibodies.
Our objective is to assess the evidence of cost-effectiveness of CGRP-
targeting medicines in migraine prevention (alone or in combination 
with other approaches) as a prerequisite for evaluating the marginal 
cost-effectiveness of introducing these CGRP-targeting medicines 
into the range of preventative measures, both pharmacological and 
non-pharmacological.
Methods: We will first conduct scoping literature reviews of (a) 
cost-of-illness of episodic (EM) and chronic (CM) migraine and (b) 
cost-effectiveness of preventative treatments for EM and CM, with par-
ticular focus on CGRP-targeting medicines. Subsequently we will con-
duct decision analytic modelling.
Results: Preliminary results from the literature reviews and our plans 
for the economic modelling will be presented.
Conclusion: In clinical trials, not all patients have benefited from the 
preventative effects of CGRP-targeting medicines. At the same time, 
these newly-developed drugs are relatively costly. In these circum-
stances, the public-health benefits of introducing them are uncertain. 
These and further studies are needed to understand whether, and by 
how much, CGRP-targeting medicines, when optimally introduced 
among other therapeutic options, will improve outcomes at what 
increase in costs.
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A head‑to‑head observational cohort study on the efficacy 
and safety of monoclonal antibodies against calcitonin gene–
related peptide for chronic and episodic migraine
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Objective: Monoclonal antibodies (mAbs) targeting the calcitonin 
gene–related peptide (CGRP) pathway have been tested in several 
clinical trials for both episodic and chronic migraine, showing high 
effectiveness and safety; however, there are no prospective real-world 
studies intending to compare their efficacy and safety. This study 
intends to compare galcanezumab, fremanezumab and erenumab for 
the treatment of chronic and episodic migraine.
Methods: This is a prospective observational cohort study comparing 
the effectiveness and safety profiles of galcanezumab, fremanezumab, 
and erenumab for the treatment of chronic and episodic migraine. 
We enrolled 140 patients at the Headache Centre of University Fed-
erico II of Naples. Framenezumab, erenumab, or galcanezumab were 

administered for 12 months. The mean monthly days with headache, 
Migraine Disability Assessment (MIDAS) score, and adverse events 
were evaluated at baseline and every 3 months by reviewing stand-
ardized paper patient headache diaries.
Results: We found a mean reduction of migraine monthly days from 
baseline of −12.0 (−9.8, −14.1) in the galcanezumab group, −12.3 
(−10.2, −14.3) in the fremanezumab group, and −10.8 (−8.5, −13.1) 
in the erenumab group (for all, p < 0.001). We found a mean reduction 
of MIDAS score of −32.6 (−26.6, −38.5) in the galcanezumab group, 
−33.4 (−28.0, −38.9) in the fremanezumab group, and −29.2 (−23.0, 
−35.4) in the erenumab group (for all, p < 0.001). We found no sig-
nificant differences between mAbs in the reduction of mean monthly 
days with headache and MIDAS score. We found a more rapid effect 
of galcanezumab and erenumab compared to fremanezumab in medi-
cation overuse headache patients after 3 months of treatment (−10.8 
and −11.1 vs. −4.0 days; p = 0.029).
Conclusion: Our results confirm the therapeutic benefits of anti-CGRP 
mAbs. There is no evidence that suggests that one antibody may be 
superior to the others in terms of effectiveness, both in chronic and 
episodic patients.

Table 1 (Abstract P086)  Baseline demographic and clinical charac-
teristics

Fig. 1 (Abstract P086)  See text for description
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Long‑term effectiveness of monoclonal anti‑CGRP antibodies 
in patients with migraine in real life
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Objective: To describe the long-term clinical response in patients 
with high-frequency episodic (HFEM) and chronic migraine (CM), after 
24 months of treatment with anti-CGRP monoclonal antibodies (anti-
CGRP mAbs).
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Methods: Retrospective observational study of a cohort of 96 patients 
with migraine that received at least one dose of any anti-CGRP mono-
clonal antibody. Twenty-seven adults (23 women) who continued 
treatment for at least 2 years were analyzed. All patients had been 
unsuccessfully treated with ≥3 oral preventive medication classes. 
Of all patients, 2 presented high-frequency episodic migraine and 25 
chronic migraine. Changes in monthly migraine days (MMDs), monthly 
headache days (MHDs), or the switch to another anti-CGRP monoclo-
nal antibody, as well as the clinical response quantified as a reduction 
of at least 30% of migraine days per month were recorded. Side effects 
were also registered.
Results: Clinical improvement quantified as a reduction of at least 
30% of migraine days per month was achieved in 67% (n=18), of 
which 83% (n=15) of patients were women. The remaining 33% (n=9) 
observed some improvement but did not achieve a sustained reduc-
tion of at least 30% of migraine days per month after two years. 16 
patients (59%) maintained treatment with Erenumab at two years, 
41% (n=11) of the patients switched to other monoclonal antibodies, 
and seven patients showed improvement after switching. No relevant 
side effects were recorded, only constipation in 10% of patients.
Conclusion: Our results suggest that long-term (2 years) anti-CGRP 
mAbs treatment provides sustained effectiveness, safety, and tolerabil-
ity in real-life patients with HFEM or CM, and one quarter of patients 
required switching to obtain long-term benefit.
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Comparing the safety, efficacy and tolerability of lasmiditan 100 
mg and 200 mg in acute migraine treatment: a systematic review, 
meta‑analysis and meta‑regression of randomized controlled trials
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Objective: This study aims to assess the safety, efficacy and tolerability 
of lasmiditan (LTN) 100 mg versus 200 mg for acute migraine.
Methods: PubMed, Embase, Web of Science and Ovid databases were 
searched through June 2023. Statistical analysis was performed using 
R version 4.3.1. Random-effects meta-analysis were estimated using 
the inverse variance with Mantel-Haenszel method. The outcomes 
assessed were headache freedom (HF) and headache relief (HR) at 2 h 
and treatment-emergent adverse events (TEAEs).
Results: We included 9 studies involving 6,919 patients. LTN 100 mg 
demonstrated a statistically significant increase in HF (OR 0.82, 95% CI 
0.73 to 0.91, p<0.001, I2 = 0%), and a significant reduction in TEAEs (RR 
0.87, 95% CI 0.82 to 0.92, p<0.001, I2 = 0%) compared with LTN 200 
mg. However, it did not significantly affect HR (OR 1.01, 95% CI 0.89 to 
1.15, p=0.845, I2 = 0%). The meta-regression evaluated the statistical 
impact of the migraine frequency/ attacks in the past 3 months in PF, 
which was (estimate 0.024, p=0.9893, 95% CI -0.3418 to 0.3465). Sen-
sitivity analysis was performed for HF, no single study was identified as 
a remarkably influential study. Graphical distribution of the funnel plot 
shows no evidence of asymmetry in HF.
Conclusion: The meta-analysis found that LTN 100 mg shows a statis-
tically significant increase in HF and a significant reduction in TEAEs 
when compared with a LTN 200 mg. The meta-regression demon-
strated that the frequency of migraines or attacks in the past 3 months 
did not significantly influence HF. Given the consistency of results 

across studies, this analysis suggests that LTN 100 mg may be a more 
effective and safer dose than LTN 200 mg for managing headaches.
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Subarachnoid Aneurysmal Hemorrhage & migraine: prevalence, 
characteristics and risk of developing acute and persistent 
headache
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M. Iza‑Achutegui, A. Alpuente, M. Torres‑Ferrús, E. Caronna, P. Pozo‑Rosich
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Objective: 1. To study the relationship between migraine and aneu-
rysmal Subarachnoid Hemorrhage (aSAH). 2.To determine prevalence, 
characteristics, and prognostic factors of Acute and Persistent Head-
ache (AH, PH) attributed to aSAH.
Methods: Retrospective study, including all aSAH cases attended 
in a tertiary hospital between Jan/2019-Sep/2021. We collected 
demographics, migraine history, clinical and neuroimaging data, 
prognostic scales (WFNS, APACHE-2, mFisher, VASOGRADE) and 
functional outcomes (mRS) at 3 months from medical charts. 
Patients who survived were phone-interviewed in May/2023 to 
assess AH and PH. We 1) compared aSAH patients with/without his-
tory of migraine and, 2) analyzed factors associated with AH and 
PH.
Results: 130 patients included with aSAH (mean age 60.0±13.6y.o.; 
62.3% women), 36.9% (48/130) had died. 24.61% (32/130) had 
history of migraine. Migraine was associated with less severity of 
aSAH (WFNS,p<0.03), lower risk of mortality (APACHE-2,p<0.04), 
delayed cerebral ischemia (VASOGRADE,p<0.016) and less pro-
portions of intracranial hypertension (9.4%vs42.2%;p<0.001). At 
3 months, in the migraine group, higher proportion of patients 
survived (84.4%vs60.9%;p<0.001), with better functionality 
(mRS<3;71%vs42.2%;p<0.004). Excluding deceased patients, 
83.9% (68/81) reported AH, which was associated with younger 
age (57.6vs64.3y.o;p<0.03), migraine history (33%vs7.7%;p<0.001), 
greater motor impairment (87.8%vs59.4%;p<0.01), higher scores in 
Glasgow Outcome Scale (12.5vs9.5;p<0.001), and lower scores in 
Hunt&Hess, WFNS and mFisher (p<0.001). At median time of 4 years 
of follow-up, 41.9% (34/81) presented PH, with migraine history 
as the only associated factor (p<0.001). Of them, 55.88% (19/34) 
reported a moderate-severe impact of PH in daily life.
Conclusion: aSAH affects women more than men. In aSAH, 
migraine prevalence is higher than in the general population and 
is associated with better prognosis, but it is a risk factor for present-
ing PH.
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Factors associated with migraine interictal burden severity: results 
from the OVERCOME (EU) study
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Pascual3, D. Novick1
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Objective: To identify factors associated with interictal burden (IIB) 
severity in people with migraine.
Methods: The ObserVational survey of the Epidemiology, tReat-
ment and Care Of MigrainE – Europe [OVERCOME (EU)], conducted 
in Germany and Spain, is part of an overarching study program that 
also includes the US and Japan. It was completed by 20,756 adults 
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with migraine, defined as per the Modified International Classifica-
tion of Headache Disorders-3 screening criteria or by self-report 
of migraine diagnosis by a physician, and that reported having a 
headache, that was not due to hangover or illness, or migraine in 
the last 12 months. Patients were grouped based on the IIB severity 
assessed by Migraine Interictal Burden Scale (MIBS-4) score as no/
mild (0-2) vs moderate/severe (3-5+). The association between IIB 
severity and independent factors was investigated using univariate 
analysis, random forest, Lasso regression and binary logistic regres-
sion. Results are presented as odds ratios (OR) [95% CI].
Results: Among all respondents (N=20756), 57.5% (n= 11927) had 
moderate/severe IIB. Non-university education (vs university 0.878 
[0.821-0.940]), no allodynia (0-2) (vs yes [3+], 0.621[0.581-0.665]), 
no or little migraine disability measured by MIDAS (0-5) (vs severe 
[21+], 0.368 (0.331-0.410), higher MSQ Role Function Restrictive 
(RFR) score (0.977 [0.975-0.978]), not currently taking any preven-
tive medication (vs yes, 0.730 [0.564-0.945]), no anti-depressant, 
anti-seizure, and cardiovascular treatment (vs yes, 0.404 [0.321-
0.510], 0.465 [0.370-0.586], 0.447 [0.354-0.566], respectively), 
female gender (vs male, 0.613 [0.571-0.659]) were associated with 
lower likelihood of being in the moderate/severe IIB.
Conclusion: The burden of migraine expands beyond the attacks 
and the IIB severity is associated with greater disability during the 
attacks (MIDAS), poorer QoL (MSQ) and higher likelihood of taking 
preventives.

P092  
The burden of migraine in the United Kingdom: a retrospective 
cross‑sectional study
G. O’Neil
Pfizer, Medical Affairs, Tadworth, United Kingdom
The Journal of Headache and Pain 2024, 25(Suppl 1): P091

Objective: To evaluate patient-reported outcomes relating to Health-
care Resource Utilisation (HCRU), Quality of Life (QoL), and work pro-
ductivity and activity impairment (WPAI) from people with migraine 
compared to those without migraine in the United Kingdom (UK).
Methods: A retrospective cross-sectional study from the 2020 
National Health and Wellness Survey (NHWS, Cerner Enviza) captured 
patient-reported data from migraine respondents who resided in 
the UK. The migraine subgroup required a physician diagnosed their 
migraine and ≥1 migraine headache day in the past 30 days. Matching 
was conducting by generating a propensity score of having migraine 
vs. no migraine based on 11 demographic and clinical characteristics 
in a 1:2 (case:control) ratio.
Results: A total of 2,073 respondents were eligible for inclusion in 
the analyses, including n=691 with diagnosed migraine and n=1,382 
without migraine. Analyses revealed significant differences (all 
p<0.001) between the matched cohort with migraine versus without 
migraine in WPAI, QoL and HCRU. Mean productivity impairment was 
greater in the migraine group than the group without migraine (see 
Figure  1). Absenteeism impairment was nearly double in migraine 
cohort (16.71%, SD 27.81%) compared to the cohort without migraine 
(9.62%, SD 23.94%). EQ-5D index scores showed greater burden in 
the migraine cohort compared to the cohort without migraine (0.568 
v 0.751). The mean number of general practitioner visits in the past 6 
months was more than double in the migraine cohort (2.46, SD 3.66) 
compared to the cohort without migraine (1.20, SD 2.13). The mean 
number of emergency room visits in the past 6 months was also dou-
ble in the migraine group (0.58, SD 1.30) compared to the matched 
controls (0.29, SD 0.99).
Conclusion: After matching for demographic and clinical variables, 
people with migraine in the UK had significantly higher work impair-
ment, lower QoL, and greater HCRU compared to people without 
migraine.

Fig. 1 (Abstract P092)  Patient-Reported Work Productivity And Activ-
ity Impairment in People with Migraine compared to match controls
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Objective: To evaluate the similarities between the headache pheno-
type of patients with acute Influenza infection and primary headache 
disorders.
Methods: A prospective cohort study was conducted. The full study 
protocol is available (NCT: 05704335). All consecutive patients with a 
PCR-confirmed Influenza infection who reported headache during the 
course of the disease were screened for eligibility. A structured ques-
tionnaire was administered by a physician, who followed-up patients 
until the complete restitution. Headache phenotype was assessed by 
using the International Classification of Headache Disorders, 3rd ver-
sion (ICHD-3) criteria.
Results: Seventy-five patients were enrolled, aged 43 years, 56% men, 
27% with prior headache history. All patients fulfilled ICHD-3 criteria 
for 9.2.2 headache attributed to systemic viral infection: all patients had a 
microbiologically confirmed Influenza infection, and in all cases, head-
ache was developed in temporal relation to the onset of the infection 
and improved or resolved in parallel with the infection. Concern-
ing the criterion C.4: 14.7% patients reported diffuse pain and 97.3% 
patients had a moderate-to-severe headache.
In the case of the phenotypic criteria for migraine or tension-type 
headache, these were fulfilled by 42.7% and 30.7% of patients, respec-
tively (table 1).
Conclusion: A substantial proportion of patients with headache 
attributed to Influenza infection fulfilled ICHD-3 phenotypic criteria 
of migraine or tension-type headache, suggesting a common patho-
physiological pathway in the headache genesis.
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Table 1 (Abstract P093)  Proportion of patients who fulfilled the 
phenotypic criteria of migraine or tension-type headache
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Vagal Cephalgia: a case report of a rare and overlooked 
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Objective: The objective of this study is to present a case of a patient 
with vagal cephalgia as a rare manifestation of prominent infiltration 
of the vagal nerve in the setting of lung cancer, and discuss the clinical 
presentation, differential diagnosis and workup.
Methods: A 32-year-old male patient, smoker with no medical his-
tory, presented to our hospital complaining of right-sided facial pain 
throughout the past year. The pain was localized predominantly over 
the jaw, ear, and temporal area, and it was described as constant, 
severe, and dull in nature, exhibiting no autonomic features. Over 
this period the patient received a variety of medical regimes includ-
ing carbamazepine, pregabaline, tramadol and NSAIDs in the context 
of possible, atypical trigeminal neuralgia, demonstrating minimum 
responsiveness.
Results: At the time of the presentation, the clinical neurological 
examination revealed no pathological signs or cranial nerve deficits. 
A brain MRI, including MRA and postgadolinium sequences, was per-
formed, showing an asymmetrical meningeal thickness with gado-
linium enhancement at the right temporal lobe (Image 1). Extensive 
laboratory tests demonstrated elevated CEA levels. A further inves-
tigation for primary malignancy was conducted, involving chest and 
abdominal CT scans, which revealed a large, enhancing, soft tissue 
tumor of the right hemithorax (Image 2). The patient was referred to 
a multimodal health center for further investigation and treatment. 
The neurological clinical diagnosis was vagal cephalgia, attributed to 
direct vagal infiltration at its thoracic route.
Conclusion: Vagal cephalgia is a rare headache disorder, attributed 
to lung neoplasm. Our case highlights the importance of a thorough 
diagnostic approach in patients presenting with refractory facial pain, 
especially when conventional drug therapies fail to provide relief. Early 
recognition of the syndrome and prompt diagnosis are crucial to opti-
mize the outcome and prevent morbidity in these patients.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.

Fig. 1 (Abstract P094)  Brain MRI-T1 weighted post-gadolinium 
sequence showing an asymmetrical meningeal thickness with gado-
linium enhancement at the right temporal lobe

Fig. 2 (Abstract P094)  Contrast-enhanced thorax CT-scan revealing a 
large, enhancing, softtissue tumor of the right hemithorax
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Objective: To evaluate the efficacy, tolerability, and safety of onabot-
ulinumtoxinA (onabotA) [BOTOX®] in patients treated for chronic 
migraine (CM) with or without acute medication overuse (MO).
Methods: Data analyzed from patients with CM treated with onabotA 
with or without MO across COMPEL, a phase 4, single-arm trial 
(NCT01516892) and PREEMPT, a phase 3, placebo (PBO)-controlled 
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trial (NCT00156910, NCT00168428). Per ICHD, MO was defined as tak-
ing acute medication ≥2 times per week in any week (depending on 
the medication category) during screening. Patients received onabotA 
every 12wks for 108wks (COMPEL) or 56wks (PREEMPT). In PREEMPT, 
PBO patients received onabotA starting at week 24. Efficacy was 
reported as mean headache days (MHD), 6-item Headache Impact Test 
(6-HIT) score, and MSQ (Role Function Restrictive) score. Tolerability 
and safety were reported as adverse events (AEs).
Results: MO criteria was met by 65% (n=904/1384) of patients 
in PREEMPT (onabotulinumtoxinA: n=445, PBO: 459) and 64% 
(n=456/715) of patients in COMPEL (MO: n=456, no MO: n=259). In 
PREEMPT, onabotA reduced MHD vs PBO at 24wks in patients with 
MO (mean: -8.2 vs. -6.2, P<0.001) and without (-8.8 vs. –7.3, P=0.019). 
OnabotA reduced moderate/severe MHD with MO (P<0.001) and with-
out (P=0.008). Severe impact via HIT-6 was reported by fewer patients 
with MO vs PBO at 24wks (P<0.001) and without MO (P=0.027). MSQ 
score was improved vs PBO at 24wks (P<0.001) and without (P<0.001). 
In COMPEL, the improvements were no different between patients 
with or without MO: MHD (mean: -10.6 vs -11.0, P=0.397), moderate/
severe MHD (P=0.573) and HIT-6 score (P=0.644) at 108wks. Treatment 
related AEs were of similar frequencies in patients with MO (27%) or 
without (26%) and were consistent with onabotA safety profile for CM.
Conclusion: In this post-hoc-analysis, patients with CM and MO 
treated with onabotA responded in similar frequency to patients with 
CM without MO and displayed a similar safety profile.
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Atogepant provides early improvements in daily functioning 
and quality of life: results from the PROGRESS chronic migraine trial
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Objective: Data from PROGRESS trial analyzed for impact of early 
onset of effect of atogepant (ato) on functioning and quality of life 
(QOL) in chronic migraine (CM).
Methods: PROGRESS was a phase 3 trial of participants with a 
≥1-year history of CM, ≥15 headache days (HA days)/month in 
past 3 months, and ≥15 HA days over 28 days. Participants ran-
domized to ato 30mg twice daily (BID), ato 60mg once daily (QD), 
or placebo for 12 weeks. Outcome measures: Performance of Daily 
Activities (PDA) and Physical Impairment (PI) domains of Activity 
Impairment in Migraine–Diary (AIM-D); 5-level European Quality 
of Life–5 Dimension (EQ-5D-5L) system and visual analogue scale 
(VAS). Changes in PDA and PI scores and proportion of participants 
achieving clinically meaningful within-patient change in PDA (≥12.5 
points) and PI domain (≥10 points) were assessed in ato vs placebo.
Results: 755 participants in modified intent-to-treat population 
(placebo, n=246; ato 30mg BID, n=253; ato 60mg QD, n=256). 
Mean (SD) baseline for PDA (ato 60mg QD: 30.5 [18.0]; placebo 28.9 
[16.7]) and PI (ato 60mg QD 27.0 [17.9]; placebo 25.1 [15.7]). Ato 
60mg QD showed improvement from baseline at week 1 in PDA 
(least squares mean difference [LSMD]:−5.83; nominal P<0.0001) 
and reduced PI (LSMD: −4.12; nominal P=0.0004) scores vs placebo 
(Figure  1). Improved PDA and reduced PI domain scores for ato 
60mg vs placebo seen at weeks 2-4. Week 1: those achieving reduc-
tion with PDA of ≥12.5 were 29.4% for placebo and 42.9% for ato 
60mg QD (nominal P=0.008) and PI of ≥10 were 30.4% for placebo 
and 43.7% for ato 60mg QD (nominal P=0.003). Mean (SD) baseline 
values for EQ-5D-5L (ato 60 mg QD 0.76 [0.13]; placebo 0.77 [0.11]) 
and VAS scores (ato 60mg QD 65.0 [16.4]; placebo 64.4 [15.4]) similar 

between groups. Improvements in mean EQ-5D-5L (LSMD: 0.04; 
nominal P=0.0003) and VAS (LSMD: 4.47; nominal P=0.0018) scores 
were seen for ato 60mg vs placebo in the first 2 weeks (Figure 2).
Conclusion: Results show ato can improve function and QOL in 
those with CM.

Fig. 1 (Abstract P096)  Change From Baseline in AIM-D (A) Per-
foemance Of Daily Activities and (B) Physical Impairment at Weeks 
1,2,3, and 4

Fig. 2 (Abstract P096)  Change From Baseline in EQ-5D-5L (A) Descrip‑
tive System Index and (B) Visual Analogue Scale Scores at Weeks 1-2 and 
Week 4
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Objective: Headache is the most common neurological symptom 
after Covid-19 vaccination, with severe cases occurring in about 1.0%. 
The detailed clinical phenotype of vaccination-associated headaches 
remains unknown. This study aims to examine the clinical characteris-
tics and treatment effects of severe new-onset headaches after Covid-
19 vaccination.
Methods: A national Norwegian prospective cohort study (Covax-
HEAD) of consecutive patients with new-onset severe headaches after 
Covid-19 vaccination. Participants underwent assessments by neurol-
ogists or headache specialists, and blood samples were collected. MRI 
and patient-reported outcome measures were also employed. Inclu-
sion criteria included patients with new-onset severe headache or 
severe worsening of pre-existing headache within 7 days after Covid-
19 vaccination.
Results: In total 63 patient were included, with a strong female 
preponderance (47 (75%) women). Mean follow up time was 6.4 
months. Migraine was the most common phenotype (66.7%), of 
which 48% had chronic migraine. Chronic tension type headache 
was the second most common (19%). Mean baseline HIT-6 was 65 
(range 58-78); with a mean reduction to 61 (range 36-70). Baseline 
MRI from 53 (84%) patients showed no signs of inflammation, stroke 
or vascular pathology. Lumbar puncture was performed in 33% of 
the cases, with normal findings. During the follow up period, 77% 
had a breakthrough COVID-19 infection. Biomarker analyses will 
follow.
Conclusion: The most common phenotype of post-Covid-19 vac-
cine headache was chronic migraine with minor improvement dur-
ing follow-up despite prophylactic anti-migraine treatment. Future 
biomarker analyses are needed to clarify mechanisms behind persis-
tent headaches after Covid-19 vaccinations. Collaborative research 
efforts are essential to contribute to the development of diagnostic 
criteria and effective treatment strategies, and to gain experience 
with this newly emerged headache, understanding its implications 
in the context of the Covid-19 vaccination era.
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Objective: Triptans, although widely used in the acute treatment 
of migraine, are associated with clinical challenges in some patients. 
There is debate about the relative frequency and characteristics of 
this population. This search was conducted to identify and evaluate 
published evidence on the relative frequency and characteristics of 
patients with migraine who are unsuitable for triptan treatment.
Methods: This review considered Medline- and Embase-indexed 
articles and conference abstracts (2011 to Aug 2022) describing 
migraine unsuitable for triptans for any reason. Data describing the 
relative frequency and characteristics of this group were extracted. 
Evidence on the burden of disease in this population was also col-
lected and is presented separately.
Results: Among 1460 records screened, 20 reported on the rela-
tive frequency of unsuitability for triptans (Figure  1), described as 
patients with contraindications or those who tried ≥1 triptan and 
discontinued or experienced triptan failure. It was reported that 
2.4%–15% of patients with migraine had clear triptan contraindica-
tions, and that up to 20% of patients receiving triptans had contrain-
dications. Additionally, 51%–66% of patients starting a new triptan 
did not refill it (Figure 2), and 43%–100% discontinued by 2 years of 
follow-up; <20% tried a subsequent triptan, and most received no 
subsequent acute migraine prescriptions (29%–91%) or switched to 
another class (≤59%). At 2 years of follow-up, <21% of patients per-
sisted on the index triptan. Based on 4 survey studies, 10%–44% of 
patients who try triptans have insufficient response, although defi-
nitions varied.
Conclusion: The total population of patients unsuitable for triptans 
is uncertain, but the literature highlights a large group who cannot 
or do not persist with triptans despite ongoing migraines. Many are 
prescribed triptans despite having clear contraindications. Further 
research is needed to determine the relative frequency of unsuit-
ability for triptan use.

Fig. 1 (Abstract P098)  See text for description
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Fig. 2 (Abstract P098)  See text for description
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Objective: To investigate the demographic, treatment, and surgical 
profile of idiopathic intracranial hypertension (IIH) with papilledema 
(IIHwP) vs without papilledema (IIHWOP).
Methods: Using the TriNetX database, a cohort of patients with IIH with 
any history of a diuretic prescription (acetazolamide, methazolamide, 
furosemide, topiramate or zonisamide) (IIH-D) was created to validate the 
diagnosis of IIH. From the IIH-D cohort, cohorts of IIHwP and IIHWOP were 
created. Information regarding patient demographics, medical diagnoses, 
surgical and procedural history, and medications was obtained.
Results: From a total network population of 131,850,716 patients, we iden-
tified 105,430 patients with a diagnosis of IIH (prevalence 0.1%), of which 
57,246 (54.3%) were prescribed a diuretic. These patients had a mean age 
of 36.5±16.6, female-to-male ratio (F/M) of 4.5, 57.7% were white, 20.7% 
black, and 8.0% Hispanic/Latino. Medical comorbidities, procedures, and 
treatments included: migraine (22.3%), obesity/overweight (28.8%), visual 
disturbances/blindness (24.9%), visual field examination (VFE, 14.6%), ven-
triculoperitoneal shunt (VPS, 4.0%), and venous sinus stenting (VSS, 0.04%).
From the IIH-D population, the IIHwP vs IIHWOP patients comprised 
of profiles as follows: total count of 20,134 (19.1%) vs 37,112 (35.2%), 
mean age of 31±13.2 vs 39.6±17.5, F/M of 6.3 vs 3.8, 59.6% vs 57.3% 
white, 21.2% vs 20.7% black (p=0.14), migraine (22.8% vs 23.4%, 
p=0.13), obesity (31.9% vs 29.5%), visual disturbances/blindness 
(40.9% vs 18.1%), VFE (31.6% vs 7.2%), VPS (2.2% vs 5.0%), and VSS 
(0.2% vs 0.1%, p=0.01), respectively. All comparisons were statistically 
significant p<0.001 unless otherwise specified.
Conclusion: Based on the TriNetX database, IIHwP patients are 
younger, with higher rates of obesity, blindness, visual field exams, 
F/M ratio, and lower rates of VPS compared to IIHWOP patients.
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Objective: To investigate the demographic, treatment, and health-
care utilization profile of migraine patients with and without func-
tional neurologic disorders (FND).
Methods: Using the TriNetX database, cohorts of migraine patients 
with FND with motor weakness [HY1] [VW2] (MwF, ICD10 G43 with 
F44.4) and migraine patients without FND with motor weakness 
(MwoF) were evaluated. Information was obtained regarding patient 
demographics, medical comorbidities, medication use, therapy ser-
vices, and outcomes [emergency department usage (EDU) and inpa-
tient hospitalizations (IH)]. Propensity score-matched cohorts of MwF 
and MwoF with standardized characteristics (demographics, medical 
and psychiatric comorbidities, and antimigraine agents) were created 
to compare EDU and IH.
Results: From a network population of 131,850,716 patients, we 
identified a total of 2,666,296 (prevalence 2.0%) with a diagnosis 
of migraine, of which 14,108 (0.5%, prevalence 0.01%[HY1] [VW2] ) 
were MwF while 2,652,188 (99.5%, prevalence 2.0%) were MwoF. For 
MwF compared to MwoF, the mean age was 39.8±16.4 vs 38.9±17.9, 
female-to-male ratio was 5.4 vs 3.5, 68.8% vs 67.1% were white, and 
16.2% vs 11.7% were black. Medical and psychiatric comorbidities and 
treatment profiles of MwF vs MwoF include transient ischemic attack 
(11.4% vs 3.2%), cerebral infarction (9.3% vs 1.2%), mood disorders 
(52.7% vs 14.4%), anxiety (71.7% vs 16.5%), and depression (16.37% vs 
2.92%), sumatriptan (18.1% vs 5.7%), physical therapy (12.0% vs 2.6%), 
and psychotherapy (10.9% vs 1.7%). All comparisons were statistically 
significant p<0.0001. Post-propensity score-matching of MwF com-
pared to MwoF revealed both elevated EDU: Risk 47.9% vs 41.0%, risk 
ratio [HY3] [EL4] (RR) 1.170, 95%CI (1.139-1.202) and elevated IH: Risk 
48.6% vs 35.1%, RR 1.385, 95%CI (1.345-1.425).
Conclusion: MwF patients have a significantly higher proportion 
of black race, cerebrovascular diagnoses, psychiatric comorbidities, 
medication, ambulatory therapies, and use of hospital emergency and 
inpatient resources.

P101  
Intractable late onset headaches after pituitary macroadenoma 
surgery, a report of 5 cases
M. Togha1, A. Nasermoghadasi2, S. Haghighi1, S. Razeghi Jahromi3
1Tehran University of Medical Sciences, Headache Department, Iranian 
Center of Neurological Research, Neuroscience Institute, Tehran, Iran; 
2Tehran University of Medical Sciences, Multiple Sclerosis Research 
Center, Neuroscience Institute, Tehran, Iran; 3Shahid Beheshti University 
of Medical Sciences, Department of Clinical Nutrition and Dietetics, 
Tehran, Iran
Correspondence: S. Razeghi Jahromi
The Journal of Headache and Pain 2024, 25(Suppl 1): P101

Objective: The Sella turcica is in the vicinity of several critical brain struc-
tures. Involvement in any of these structures can be accompanied by 
intense headaches. pituitary tumors, involvement of sphenoid sinus by 
Aspergillus sphenoid bone metastasis, and rarely Langerhans cell histio-
cytosis can cause severe headaches due to the irritation of pain receptors 
in this region. Treating diseases in the pericellular areas usually leads to 
headache treatment and the improvement of other signs and symp-
toms. Headache is a known complication of pituitary tumors. Different 
treatment methods such as surgery and radiosurgery are used to treat 
these tumors. There are some reports of patients in whom preoperative 
headaches still exist after surgery or de novo postoperative headaches 
started, but reports of intractable TAC-type headaches are scarce.
Methods: Here we report 5 cases of intractable headaches after 
transsphenoidal surgery of pituitary lesions. These patients had been 
referred to the Headache Clinic of Sina Hospital affiliated with the Teh-
ran University of Medical Sciences, Tehran, Iran.
Results: In these patients, headaches were strictly unilateral, mostly 
in the periorbital area, and were accompanied by ipsilateral auto-
nomic features. In our cases, headaches remained unabated follow-
ing surgery or Gamma Knife radiosurgery, and in 4 cases, headaches 
developed or intensified following the procedure. As these posts, 
transsphenoidal surgery headaches and associated symptoms were so 
similar, and no CSF leak, abscess, pneumocephalus, cerebral infection 
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or hemorrhage, meningitis, or hydrocephalus was found after surgery, 
we considered them as a type of secondary trigeminal autonomic 
cephalalgia and an important issue, which to be looked for. If the 
type of surgery may play a role in the development or continuation of 
headaches is a question that should be answered.
Conclusion: This case series could track the attention toward the pos-
sibility of severe headaches with cranial autonomic features after mac-
roadenoma surgical treatment.
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Objective: Evaluation of work productivity, quality of life, impact of 
migraine on life and depression from patient questionnaires in the Czech 
Registry of patients with Migraine on biological treatment (ReMig).
Methods: In addition to clinical data, patient questionnaires, specifically 
the WPAI, EQ-5D, HIT-6 and CUDOS, were prospectively collected within 
the ReMig registry. Questionnaires were completed electronically by 
patients at the time of the follow-up visit to the physician every 3 months.
Results: During the initial visit, a total of 727 questionnaires were col-
lected and analysed, and 452 questionnaires were collected after 12 
months of CGRP monoclonal antibody therapy.
For the employed patients, the mean absenteeism due to migraine 
was 11.6% and 2.7%, mean presenteeism was 49.6% and 15.6%, and 
mean overall work impairment was 52.7% and 16.5%, before and 
after 12 months of treatment, respectively. The mean daily activity 
impairment evaluated in all patients was 58.2% at treatment initia-
tion and 19.3% after 12 months of treatment.
The mean utility assessed by the EQ-5D questionnaire reflecting 
patient quality of life was 0.75 and 0.88 before and after 12 months 
of treatment, respectively. Patient-reported current health status 
on the visual analogue scale was 64.6 and 78.2 before and after 12 
months of biological treatment, respectively.
At the start of biological treatment, 94.6% of patients experienced 
significant or huge impact of migraine on their lives, after 12 months 
of treatment, this proportion was 48.0%.
In total, only 23.5% of patients were free of depression when initiat-
ing biological treatment, after 12 months of treatment, more than 
half of the patients (58.8%) were free of depressive symptoms.
Conclusion: Patient questionnaires contribute to clinical data 
by subjectively assessing patients´ quality of life. Analysis shows 
improvements in ratings of work productivity, quality of life, impact 
of migraine on life, and depression due to migraine.
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Objective: To identify temporal associated comorbidities in trigemi-
nal neuralgia using population-based disease trajectories.
Methods: A total of 7.2 million unique individuals from the Danish 
National Patient Register (DNPR) were included from 1994 to 2018 
to cover the trigeminal neuralgia population. To identify diseases 
more prevalent in trigeminal neuralgia, we compared participants 
with trigeminal neuralgia to 10,000 age- and sex-matched controls 
randomly selected from the DNPR. Binomial Bonferroni corrected 
tests were used to determine whether the diseases were diagnosed 
before or after the trigeminal neuralgia diagnosis. To investigate the 
temporal relationship further, we created a disease trajectory net-
work which allowed us to track disease progression over time and 
identify significant patterns in trigeminal neuralgia. Finally, a sup-
plementary Cox-regression analysis was conducted combining the 
DNPR with the Danish National Prescription Register to investigate 
if stroke risk was associated with carbamazepine or oxcarbazepine 
treatment.
Results: We included 7141 individuals with trigeminal neuralgia in 
the study. The mean age at diagnosis was 59 years and 64% were 
women. Among these participants, we detected 27 significantly 
linked comorbidities (Figure  1) with 18 specific diseases preceding 
a diagnosis of trigeminal neuralgia. Following a trigeminal neural-
gia diagnosis, the participants had an increased risk of developing 
nine diseases, including ischemic stroke with a relative risk of 1.55. 
Furthermore, individuals with trigeminal neuralgia treated with car-
bamazepine or oxcarbazepine had a higher risk of stroke compared 
to those treated with other antiepileptic medications, with a hazard 
ratio of 1.78 (95% CI: 1.47-2.17).
Conclusion: In a Danish trigeminal neuralgia population, we discov-
ered specific comorbidities with a significant temporal association 
to the trigeminal neuralgia diagnosis. Individuals with trigeminal 
neuralgia have a higher risk of stroke possibly augmented by using 
first-line medical treatment. Our results indicate a need for consider-
ing vascular risk factors in individuals with trigeminal neuralgia.

Fig. 1 (Abstract P103)  See text for description
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Objective: To explore how headache frequency and headache pain 
severity relate to perceived burden of migraine. We also explore cur-
rent perceptions of medication-overuse headache (MOH).
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Methods: A cross-sectional, mixed-method, online survey was com-
pleted by people with a self-reported medical diagnosis of migraine in 
Europe and Canada on May 1–30, 2022. The survey was translated into 
9 languages and distributed by patient advocacy groups. Headache 
frequency in the preceding 3 months was captured in categories (0–7, 
8–14, 15–23 or ≥24 monthly headache days [MHDs]). Mean headache 
pain severity in the preceding 3 months and perceived current impact 
of migraine on aspects of daily life were ranked using 10-point scales 
(1=lowest; 10=highest). Overall impact results and results stratified by 
headache frequency (≥15 vs ≤14 MHDs) and headache pain severity 
(≥7 vs ≤6) are presented. Quantitative and qualitative data were ana-
lysed using descriptive statistics and framework analyses, respectively.
Results: Mean ranking of headache pain severity was 6.7 (N=1136), and 
50.4% of respondents (n/N=572/1135) reported ≥15 MHDs in the pre-
ceding 3 months. Mean overall rankings of impact on family life, work/
study, and social life were 7.1 (N=1139), 7.7 (N=1119) and 7.8 (N=1139), 
respectively (Fig.  1). Greater headache pain severity and headache fre-
quency corresponded with greater life impact; mean differences in 
impact were greater when stratified by headache pain severity than 
headache frequency (family life, +1.2 vs +0.5; work/study, +1.0 vs +0.6; 
social life, +1.1 vs +0.5) (Fig.  1). In the framework analysis, MOH was 
most often described as headache triggered by frequent acute medica-
tion use (23.0%; n/N=217/927); 5.6% (n/N=52/927) described MOH as 
a secondary (new) headache type, and 2.2% (n/N=20/927) mentioned 
MOH as something to be cautious of when using acute medication.
Conclusion: In this sample of respondents with equal proportions of 
people with episodic and chronic migraine, migraine has a substantial 
impact on daily life, and headache pain severity has a larger perceived 
impact than headache frequency. Differing perceptions of MOH may 
represent unmet communication needs.

Fig. 1 (Abstract P104)  See text for description
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Objective: Patients undergoing maintenance hemodialysis (MHD) for 
end-stage renal disease commonly experience headaches during and 
after dialysis sessions. Frequent headache attacks could further affect 
their quality of life. This study evaluated headaches in MHD patients.

Methods: This cross-sectional study was run through a question-
naire among ESRD patients undergoing MHD at three tertiary care 
medical hospitals. All patients had undergone MHD regularly for 
over six months. ICHD-3 classification was used to diagnose head-
aches in the patients. Cases with any CNS or any other organ fail-
ure were excluded, and a visual analog scale was implemented to 
estimate headache severity. Tests such as the T-test, Chi-square, and 
regression analysis were conducted to determine the association 
between HDH and various postulated factors.
Results: Forty-five cases of 111 hemodialysis patients in this study 
were suffering from hemodialysis headaches (HDH). The most com-
mon comorbidities observed were hypertension, diabetes, dyslipi-
demia, and a history of cerebrovascular attack. Sodium, potassium, 
calcium, phosphorus, Blood sugar, blood urea nitrogen, creatinine 
levels, and plasma osmolality were measured and compared before 
and after dialysis between those suffering from headaches and 
headache-free patients. There was no significant difference between 
the two groups. The mean Systolic blood pressure before and after 
dialysis among headache cases was higher than the patients who 
did not complain of headaches. Most patients had bilateral and 
not severe headaches and were usually aborted spontaneously. In 
about one-third of the patients, headache duration was less than 30 
minutes; in one-third, it lasted one hour. Approximately one-third of 
patients required painkillers to alleviate the headache.
Conclusion: Results showed that almost 40% of these patients 
experience HDH. Patients with a pre-existing primary headache dis-
order were found to be at a higher risk of developing HDH. Frequent 
headaches during dialysis may negatively impact the quality of life 
and potentially lead to depression, emphasizing the need to find 
effective strategies to reduce HDH and improve the QOL of ESRD 
patients undergoing HDH.

P106  
Network meta‑analysis of atogepant vs. CGRP mAbs 
on migraine‑specific quality of life questionnaire v2.1 in episodic 
and chronic migraine
J. Ailani1, L. Dupont‑Benjamin2, C. Tassorelli3, S. Sacco4, S. J. Nahas5, A. 
Lalla6, I. Ubamadu7, G. Pietri7, P. Gandhi8, R. B. Halker Singh9

1MedStar Georgetown University Hospital, Washington, DC, United States; 
2AbbVie, Courbevoie, France; 3Headache Science & Neurorehabilitation 
Centre, C. Mondino Foundation and University of Pavia, Pavia, Italy; 
4University of L’Aquila, L’Aquila, Italy; 5Thomas Jefferson University 
Hospital, Department of Neurology, Philadelphia, PA, United States; 
6AbbVie, Irvine, CA, United States; 7AbbVie, London, United Kingdom; 
8AbbVie, Madison, NJ, United States; 9Mayo Clinic, Scottsdale, AZ, United 
States
Correspondence: S. J. Nahas
The Journal of Headache and Pain 2024, 25(Suppl 1): P106

Objective: Conduct a network meta-analysis (NMA) of atogepant vs 
calcitonin gene–related peptide monoclonal antibodies (CGRP mAbs) 
on the Migraine-Specific Quality of Life questionnaire (MSQ) v2.1.
Methods: A clinical systematic literature review was conducted to 
identify data for branded preventive migraine treatments approved 
for episodic migraine (EM) and chronic migraine (CM) (database 
searches were performed May 11, 2020 and updated Sept 1, 2022). A 
Bayesian NMA was conducted using fixed or random effects models. 
The choice of model was based on best fit statistics. NMA was per-
formed for the overall EM and CM populations. Evaluated treatments 
included atogepant 10mg (EM only), 30mg (EM only), and 60mg once 
daily; galcanezumab 120mg monthly; fremanezumab 225mg monthly 
and 675mg quarterly; and erenumab 70mg and 140mg monthly. The 
MSQ v2.1 Role Function–Restrictive (RFR), Role Function–Preven-
tive (RFP), and Emotional Function (EF) domains from EM and CM 
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trials were included. Results are presented as model estimates of score 
mean difference and corresponding 95% credible interval for atoge-
pant vs the CGRP mAbs.
Results: Based on best fit statistics, a fixed effects model was used for 
the overall EM and CM populations. In the EM population, all atoge-
pant doses demonstrated numerically greater improvements from 
baseline in MSQ RFR than all CGRP mAbs (Figure 1A). Atogepant 30mg 
and 60mg demonstrated numerically greater improvement in MSQ 
RFP than all CGRP mAbs (Figure 2A) and statistically significant greater 
improvement in MSQ RFR and EF domains compared with erenumab 
70mg and fremanezumab 675mg (Figure  3A). In the CM population, 
changes in each MSQ domain (Figures 1B, 2B, 3B) were not statistically 
different between atogepant and CGRP mAbs.
Conclusion: Atogepant 30mg and 60mg demonstrated statistically 
significant greater improvements in MSQ RFR and EF domains com-
pared with erenumab 70mg and fremanezumab 675mg in the EM 
population; other findings were comparable.

Fig. 1 (Abstract P106)  Changes From Baseline in MSQ RFR Domain at 
Week 12 Among the Overall (A) EM and (B) CM Populations: Network 
Meta-analysis of Atogepant vs CGRP mAbs

Fig. 2 (Abstract P106)  Changes From Baseline in MSQ RFP Domain at 
Week 12 Among the Overall (A) EM and (B) CM Populations: Network 
Meta-Analysis of Atogepant vs Cgrp mAbs

Fig. 3 (Abstract P106)  Changes From Baseline in MSQ EF Domain at 
Week 12 Among the Overall (A) EM and (B) CM Populations: Network 
Meta analysis of Atogepant vs. CGRP mAbs
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Objective: Migraine is a highly prevalent neurological disorder with a 
substantial societal burden due to lost productivity. We assessed from 
a societal perspective the cost-effectiveness of eptinezumab for the 
preventive treatment of migraine.
Methods: An individual patient simulation of discrete competing 
events was developed to evaluate eptinezumab cost-effectiveness 
compared to best supportive care for adults in the UK with ≥4 
migraine days per month and who have failed ≥3 preventive treat-
ments: a population combining episodic and chronic migraine sub-
groups. Clinical efficacy, utility, and work productivity inputs were 
based on results from the DELIVER randomised controlled trial. Tim-
ing of natural history events and treatment holidays - informed by 
the literature - were simulated to unmask any natural improvement. 
The primary outcomes were monthly migraine days, costs, quality-
adjusted life years (QALYs), and the incremental cost-effectiveness 
ratio (ICER). These were evaluated over a five-year time horizon from 
2020. Secondary analyses explored longer horizons and alternative 
treatment stopping rules.
Results: Treatment with eptinezumab resulted in an average of 
0.231 QALYs gained at a saving of £4,894 over 5 years, making 
eptinezumab dominant over best supportive care. I.e., better health 
outcomes and less costly. This result was also returned by the proba-
bilistic analysis, and all alternative assumption scenarios under the 
same perspective. Univariate testing of inputs showed net monetary 
benefit was most sensitive to the number of days of productivity 
loss, and monthly salary.
Conclusion: This economic evaluation shows that from a UK societal 
perspective, eptinezumab is a cost-effective treatment in patients 
with ≥4 migraine days per month who have failed ≥3 other preven-
tive treatments.
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Burden of disease in patients with migraine unsuitable for triptans: 
a systematic literature review
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Objective: While triptans are the acute standard of care for moderate 
to severe migraine, they are unsuitable for many patients. This review 
was conducted to identify and evaluate published evidence on the 
burden of disease (BOD) among triptan-unsuitable patients.
Methods: Medline, Embase, and conference abstracts were 
searched (Jan 2012–Aug 2022) for evidence on patients with 
migraine unsuitable for triptans for any reason. Data from publica-
tions describing the clinical, humanistic, or economic BOD in this 
population were extracted. Evidence on the relative frequency and 
characteristics of this population was also collected and is pre-
sented separately.
Results: 1460 records were screened, resulting in 7 included publica-
tions (Figure  1). Six reported clinical burden (Figure  2), showing lack 
of efficacy and adverse effects to be among the reasons for triptan dis-
continuation. Two publications found significantly lower satisfaction in 
triptan-insufficient vs. sufficient responders (p<.001). In a third publi-
cation of patients who failed 1-2 triptans and received another triptan, 
45% were dissatisfied with the final triptan. Among 6 publications on 
humanistic burden (Figure  2), 2 reported greater disability (MIDAS), 
impact of disease, and depression in patients who discontinued 
triptans vs. those with sustained triptan use. Two reported worse qual-
ity of life scores and utility values in triptan insufficient vs. sufficient 
responders. Three publications on economic burden (Figure 2) found 
greater migraine-related costs, work/activity impairment, and health-
care resource utilization in triptan insufficient vs. sufficient responders.
Conclusion: Although evidence was limited, this systematic review 
found a greater BOD in triptan non-responders vs. responders, and 
in patients who discontinued triptans vs. those who persisted. While 
further research is needed, current evidence suggests a high unmet 
need in triptan-unsuitable patients.

Fig. 1 (Abstract P108)  See text for description

Fig. 2 (Abstract P108)  See text for description
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Objective: To assess the prevalence and functional consequences of 
vestibular symptoms in individuals diagnosed with migraine.
Methods: This study utilized a cross-sectional design and survey to 
collect data from patients recruited from the headache unit and gen-
eral neurology clinic.
Results: A total of 244 participants were included in the study, with 
164 (66.9%) with migraine and 80 (32.7%) serving as controls. The par-
ticipants had a mean age of 40.6 (+/-13.5) years, with 75% of them 
being female. Table  1 presents the baseline characteristics. Among 
migraine patients, a majority experienced varying degrees of anxiety 
(minimal 19.5%, mild 41.5%, moderate 22%, severe 17.1%) as meas-
ured by the GAD-7 scale. Persistent photophobia was reported by 
30.7% of migraine patients, persistent phonophobia by 23.3%, and 
persistent osmophobia by 26.4%. Vestibular symptoms were more 
prevalent in the migraine group compared to the control group (fig 
1), with 53.7% reporting dizziness vs. 15% in controls (OR 6.56, 95% 
CI 3.3-13; p<0.001), and 44.5% reporting vertigo vs. 36.3% in controls 
(OR 1.4, 95% CI 0.8-2.4; p=0.27). Among the 88 migraine patients with 
vestibular symptoms, a significant percentage experienced vestibular 
symptoms as prodromal manifestations of migraine (dizziness 17.7% 
and vertigo 15.9%). Additionally, the Dizziness Handicap Inventory 
(DHI) revealed a severe handicap at the functional level in 30.7%, at 
the physical level in 45.5%, and at the emotional level in 26.1%. Logis-
tic regression analysis demonstrated a statistically significant associa-
tion between dizziness, and persistent photophobia and higher values 
on the HIT-6 scale.
Conclusion: Migraine patients have a sixfold higher probability 
of experiencing dizziness compared to healthy controls. Factors 
such as persistent photophobia and higher values on the HIT-6 
scale may further increase the likelihood of experiencing dizziness. 
According to DHI scale, these symptoms have a significant impact 
on quality of life.
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Table 1 (Abstract P109)  See text for description

Fig. 1 (Abstract P109)  See text for description
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Objective: The objective of this study was to characterize the eco-
nomic and humanistic burden of nausea and/or vomiting (NV) in 
migraine. Most standard of care (SOC) treatments for acute migraine 
attacks are oral tablet formulations, potentially posing as a barrier 
to those experiencing severe NV who are unable to eat or drink and 
could contribute to delayed treatment. It is important to understand 
the impact of these symptoms from both a humanistic and economic 
perspective in the current treatment landscape.
Methods: Searches were conducted in May 2022 using Medline, 
Embase, and supplemented with internet sources and references 
identified in relevant articles. Search terms included terms related 
to “Migraine”, “migraine disorders”, “headaches”, “nausea”, “vomiting”, 
“emesis” and economic and quality of life (QOL) indicators. Outcomes 
of interest included prevalence of NV, and measures of QOL, direct 
health care costs, and indirect costs, such as absenteeism and presen-
teeism measured among patients with migraine related NV. Studies 
with a non-NV migraine comparison group were of highest interest.
Results: 16 articles were included and examined in detail. The 
reported prevalence of nausea or vomiting among patients with 
migraine was 65-90% and 30-70%, respectively. Ability to ingest oral 
medication was impacted among 27-43% of those with NV. NV was 
associated with elevated direct healthcare costs and indirect costs. 
Compared to those without NV, patients with NV visited the emer-
gency department (ED) more frequently, and had 26.3% higher mean 
ED costs and 27.9% higher annual absenteeism costs. Patients with NV 
were also more likely to experience negatively impacted sleep, missed 
activities, depression, and migraine-related disability, contributing to 
poorer QOL.
Conclusiun: These findings demonstrate the increased economic and 
QOL burden imposed by NV in migraineurs and highlight some of the 
challenges managing these patients with SOC oral options. Treatment 
with effective non-oral therapy options may reduce the significant 
burden associated with these symptoms.
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Objective: The present study aimed to describe headache characteris-
tics during follow-up at six and 12 months in participants with persist-
ing headache after Covid-19 infection.
Methods: The Norwegian study of nervous system manifestations and 
sequelae after Covid-19 (NeuroCovid) was a prospective observational 
multi-center study of Norwegian patients with continued neurologi-
cal symptoms after Covid-19 (Figure 1). All participants were seen by 
experienced neurologists who assess neurological symptoms and 
signs in relation to COVID-19 and were also to a complementary visit 
by neuropsychologist and psychiatrist to assess neuropsychological 
signs and psychiatric diagnosis and symptoms in more details. Addi-
tionally, the participants had brain MR examinations and compre-
hensive biomarker assessments. In this sub study participants who 
reported having a headache diagnosis at the six-month visit at Oslo 
University Hospital were included. Detailed headache characteristics 
at 6 and 12-months follow-up after Covid-infection was assessed.
Results: Among 123 participants in the NeuroCovid study at Oslo 
University Hospital, 36 participants reported persistent headache 
at six months. There was a strong female preponderance (80 %). 
Median (IQR) age was 47 (29-63) years, and median (IQR) body mass 
index was 24 (19-35) kg/m2. The headache phenotype was migraine 
in more than half (53 %) and 48 % had a history of headache. There 
was a clear trend of decreasing headache severity, intensity, dura-
tion, NRS and frequency from six months to 12 months. In 8 %, 
headache had resolved after 12 months whereas 69 % still had 
headache with improvement. However, in 23% headache persisted 
with no improvement after 12 months. Biomarker assessments will 
be presented and compared to pateints with persistent headache 
after Covid vaccines (the CovaxHEAD study).
Conclusion: Persistent headache is common in a cohort of patients 
developing neurological manifestations after Covid-19 infection. 
Characteristics of the headaches were mostly classified as migraine-
like and showed a decreasedsymptom burden over time. A history 
of headache may increase risk towards developing persistent head-
ache after acute Covid-19 infection.

Fig. 1 (Abstract P111)  See text for description
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Objective: Insufficient longitudinal evidence is available describing 
the impact of migraine. This global study will assess how headache/
migraine frequency, disability, and treatment patterns change over a 
2-year period in individuals being treated for migraine.
Methods: ContemporAry ProspecTive Understanding of Migraine 
Real-world Evidence Study (CAPTURE) is a 2-year, global, observa-
tional, longitudinal, prospective study that will enroll individuals >=18 
years of age being treated for migraine. Participants will be stratified 
into 3 baseline monthly headache day (MHD) cohorts: 4-7 days; 8-14 
days; >=15 days. Eligibility criteria include men/women diagnosed 
with migraine for >=1 year, <=50 years of age at migraine onset, 
taking >=1 migraine medication, and a history of >=4 MHDs in the 
3 months prior to screening, which was confirmed prospectively with 
headache e-diary data in the 30-day screening period. Key study 
design elements and endpoints are depicted in the Figure and Table.
Results: The target enrolled sample size is approximately 2000 (cohort 
1: 30% [n=600]; cohorts 2-3: 35% [n=700 each]). Patients will be enrolled 
from approximately 135 sites in 15 countries. The target for first patient 
enrollment is early 2023 and the last patient completion is anticipated 
to be late 2025. The study will collect clinical outcomes, patient-reported 
outcomes, and changes in the number of patients among the migraine 
cohorts. Only the methodology of this study will be described.
Conclusion: CAPTURE will provide a better understanding of head-
ache/migraine frequency, disability, and treatment patterns in indi-
viduals being treated for migraine and will be one of the first global 
prospective longitudinal studies of its kind.

Fig. 1 (Abstract P112)  CAPTURE Study Design
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Table 1 (Abstract P112)  Study Endpoints
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Objective: To describe migraine burden in real-world clinical prac-
tice 3 months after initiating/switching to a new preventive migraine 
treatment such as Galcanezumab, other CGRP mAbs, traditional oral 
migraine preventive medications (TOMP), or botulinum toxin A/B.
Methods: Adult pts diagnosed with migraine switching to/initiat-
ing preventive treatment were enrolled in the study. Self-adminis-
tered questionnaires such as the Migraine Disability Assessment Test 
(MIDAS), Migraine-Specific Quality of life questionnaire (MSQ) v2.1, 
Patient Global Impression of Severity (PGI-S), Work Productivity and 
Activity Impairment Questionnaire (WPAI) were used. In this interim, 
preliminary, descriptive analysis (data: 02/2020-08/2022), categorical 
variables were summarized using proportions and continuous vari-
ables were summarized using means with standard deviations (SD) at 
baseline, at 3 months, and mean change from baseline.
Results: The mean (SD) number of monthly migraine headache days 
was 13.2 (7.2) at baseline. The Galcanezumab group tended to have 
worse baseline scores than TOMP, better than botulinum toxin, and 
similar to other CGRP mAbs across all measures of migraine burden. At 
3 months, the Galcanezumab group had the largest mean (SD) change 
in MSQ v2.1 scores (Table 1), MIDAS score (-21.2 [45.8]), WPAI domains 
of presenteeism (-22.4 [29.1]), work productivity (-24.2 [30.8]), and 
activity impairment (-23.1 [30.7]). Mean (SD) change in PGI-S scores at 
3 months were similar across groups (Galcanezumab: -0.4 [1.3], other 

CGRP mAbs: -0.4 [1.2], TOMP: -0.5 [1.4], botulinum toxin: -0.4 [1.3], 
other approved treatments -0.5 [1.3]).
Conclusion: Although all pts had high but different levels of baseline 
migraine burden, those initiating Galcanezumab tended to present 
greater numerical improvement from baseline for the majority of 
scales vs other drug classes. Further substantiation of these findings 
depends on weighted statistical analyses of pt reported outcomes 
from future timepoints with a larger sample size.
Previously presented at American Headache Society - 65th Annual Sci-
entific Meeting.

Table 1 (Abstract P113)  (See text for description)
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Objective: Although COVID-19 primarily affects the respiratory sys-
tem, it can also result in neurological symptoms. Post-COVID persist-
ing headache refers to headaches that persist beyond the acute phase 
of the infection and continue for an extended duration. Our study 
aimed to determine number of people suffering from post-COVID 
headache and its impact on their life.
Methods: We conducted a retrospective study on patients hospital-
ized with COVID-19 from March 2020 to April 2021 at the University 
Hospital in Bratislava. Our group consisted of 634 patients, from which 
339 did not fulfil inclusion criteria (age, refused participation). We col-
lected data from 295 remaining patients by self-administered ques-
tionnaire after 12-15 months after their hospital discharge. Firstly, we 
assessed the presence of headaches during their COVID-19 infection. 
Then we focused on the characteristics, location, intensity, accompa-
nying symptoms, response to pain relievers, and impact on their daily 
lives.
Results: Among our group, 34.6% of patients (n=102,56 women) 
experienced headaches. Headache as the most bothersome symp-
tom was described by 31.4%. In terms of recovery, headaches disap-
peared along with other symptoms in 34.3% of patients, while 11.8% 
of responders reported resolution within two weeks and in 12.7% it 
took up to a month. Currently, 41.2% of patients still experience head-
aches. Among those with persistent headaches, 36.3% of patients 
found over-the-counter painkillers ineffective. The most common 
phenotype among this group was migraine-like headaches, account-
ing for 42.4%. Only 29.4 % of patients reported no limitations in their 
daily lives, while 25.5% experienced severe limitations and 45.1% were 
limited in some activities
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Conclusion: Persistent post-COVID headache has a substantial impact 
on individuals’ well-being, healthcare and society overall. It is essen-
tial to raise awareness, conduct research, and develop effective strate-
gies to manage these headaches and minimize their long-term health 
effects.

P115  
Clinical and diagnostic characteristics of headache in patients 
with small vessel disease
V. Vershuta
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Objective: Small vessel disease (SVD) is one of the most pressing 
problems of modern medicine. The leading complaint in SVD is head-
ache (HA).
Aim: determination of clinical and diagnostic characteristics of HA in 
SVD.
Methods: The study included 72 patients suffering from SVD. The 
patients were divided into two groups: group 1 - 44 patients suffering 
from HA, control group -28 patients without HA. Patients underwent 
the questionnaire survey: MOCA test, Hospital Anxiety and Depression 
Scale, sleep questionnaire, MRI of the brain.
Results: Tension-type headache (TTH) was detected in 27 (37.5%) 
patients, migraine -11 (15.3%), migraine and TTH - 6(8.3%). Cogni-
tive impairment in migraine occurred in 8(72.7%) people, in TTH in 
17(62.9%), in migraine and TTH in 5(83,3%). In patients with TTH, sleep 
was disturbed in 18 (66.7%) cases, with migraine in 9(81.8%), with 
migraine and TTH in 6(100%). Anxiety in TTH patients was diagnosed 
in 21(77.8%) patients, migraine - 6(54.5%), depression in patients with 
TTH - 10(37%), with migraine - 7(63.6%). With migraine and TTH, anxi-
ety was diagnosed in 4 (66.7%) cases, depression in 5(83.3%). Accord-
ing to MRI of the brain, white matter pathology corresponding to 
grade 3 Fazekas was diagnosed in 6(54.5%) patients with migraine, 
with TTH in 6(22.2%), with TTH and migraine -4(66, 7%).
Conclusion: According to our study, 44 (61.1%) people suffering from 
SVD complained of HA, while the diagnosis of HA was previously 
established only in 11 (15.3%). TTH was the most common among 
patients with SVD (37.2%). Among patients with migraine cognitive 
impairment was 9.8% more common than in TTH, as well as more pro-
nounced white matter changes according to MRI of the brain: Faze-
kas grade 3 was 27.8% more common. Anxiety and sleep disorders 
prevailed among patients with TTH, depression among patients with 
migraine and TTH. Thus, the majority of patients with SVD suffered 
from primary HA, the course of which was aggravated by emotional 
disorders and sleep disturbance.
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Migraine: A crash in slow motion – a qualitative study
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Objective: To understand the burden of migraine from the perspec-
tives and lived experiences of people who have the disease and health 
care professionals (HCPs) with experience in the field. Also, to explore 
the role for empathy in migraine.
Methods: One to one semi-structured interviews were conducted 
with six migraine patients and three HCPs.
Results: Researchers generated themes, two of which centre on the 
burden of migraine. These were a sense of isolation and feeling mis-
understood and the experience of a lack of control – whatever actions 
they take, migraine often requires sufferers to find refuge in sleep, 
rather like watching a car crash in slow motion, but being unable to 
influence the result. The need for empathy for migraine sufferers was 
a third theme, especially given the impact on emotions and mental 

health. The sense of being misunderstood had particular impact at 
work, with the potential to foster a lack of trust in relationships due to 
the under appreciation of attacks. Lack of control was evident not just 
during the attack but also between attacks, with patients fearing the 
possibility of attacks interrupting social and family engagements, also 
affecting relationships.
Conclusion: Despite the efforts of patient groups and industry cam-
paigns, there remains an underappreciation of the impact of migraine 
at a human level. Most sufferers are women, and due to the "gender 
pain gap" pain in women is more likely to be dismissed. Sufferers may 
be suspected of "social cheating" – using migraine as an excuse to 
step away from responsibilities. In simple terms, there is an empathy 
gap. Empathy researchers refer to the concept of "compassionate curi-
osity". Future studies should consider how we foster compassionate 
curiosity towards people with migraine so the condition can be better 
understood.
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Objective: Conduct a network meta-analysis (NMA) of atogepant 
vs calcitonin gene–related peptide (CGRP) monoclonal antibodies 
(mAbs) on Headache Impact Test-6 (HIT-6) total scores in episodic 
migraine (EM) and chronic migraine (CM).
Methods: A clinical systematic literature review was conducted to 
identify data for branded preventive treatments approved for EM 
and CM (database searches were initially performed on May 11, 2020 
and later updated on Sept 1, 2022 to capture studies conducted after 
2020). A Bayesian NMA was conducted using a fixed effects model or 
a random effects model with vague prior distribution (between-study 
standard deviation; ie, heterogeneity ~U[0,5]). Choice of model was 
based on best fit statistics. NMA was performed for the overall EM 
and CM populations. Based on available data, evaluated treatments 
included atogepant (10mg [EM only], 30mg [EM only], 60mg once 
daily), erenumab (70mg monthly, 140mg monthly), fremanezumab 
(225mg monthly, 675mg quarterly), and eptinezumab (100mg quar-
terly, 300mg quarterly). Improvement from baseline in HIT-6 total 
score was evaluated from EM and CM trials. Results are presented as 
model estimates of mean difference and 95% credible interval for 
atogepant vs the CGRP mAbs.
Results: Based on best fit statistics, a random effects model with 
vague prior distribution was used for EM and a fixed effects model was 
used for CM. In the EM population, all doses of atogepant showed a 
numerically, but not statistically significant, larger improvement in 
HIT-6 total score vs erenumab 70mg monthly (Figure  1). In the CM 
population, atogepant 60mg once daily showed a numerically larger 
improvement in HIT-6 total score vs all non-placebo treatments except 
eptinezumab 300mg quarterly (differences were not statistically sig-
nificant; Figure 2).
Conclusion: All atogepant doses showed a numerically larger or 
smaller improvement in HIT-6 total scores compared with CGRP mAbs. 
None of the differences were statistically significant.
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Fig. 1 (Abstract P117)  Change from Baseline in HIT-6 at Week 12 
Among the Overall EMa Population: Comparative Treatment Effect of 
Atogepant vs Erenumab

Fig. 2 (Abstract P117)  Change From Baseline in HIT-6 Total Score at 
Week 12 Among the Overall CMa Population: Comparative Treatment 
Effect of Atogepant vs CGRP mAbs
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Objective: To understand patient views and experiences with non-
oral acute migraine treatments, and patient preferences for different 
features of non-oral acute treatments.
Methods: Migraine patients who self-reported use of non-oral acute 
migraine treatments in the last three months were recruited in the 
United States and United Kingdom to participate in semi-structured 
interviews. Data were analysed using content and thematic analysis; 
data saturation was also recorded.
Results: In total, 20 participants were interviewed of whom a major-
ity (80%) had received a chronic migraine diagnosis. Migraine patients 
commonly reported starting non-oral acute treatment because they 
were perceived to be faster acting and more effective than orals. Many 
participants also reported difficulties with oral treatment options. 
Participants expressed a strong preference for effective treatments, 
particularly those that offered fast relief and allowed them to return 
to their everyday life quickly. They also wanted a treatment that pro-
vided reliable relief regardless of when the medication is taken during 
an attack, and was not limited in the number of times it could be used 
per month. While participants desired a treatment with no or minimal 
side effects, several stated that they were willing to accept mild side 
effects if the medication was effective. The risk of medication overuse 
headache (MOH) was also a concern. Participants preferred treatment 

to be quick, simple, convenient, and easy to administer and therefore 
preferred pre-filled over non-pre-filled injectables or intranasal sprays.
Conclusion: Migraine patients typically start using non-oral acute 
treatments because they need better efficacy, faster relief, or have dif-
ficulties with oral options. Patients taking non-orals express a prefer-
ence for acute migraine treatments that are reliably effective for pain 
relief and return to normal functioning, fast-acting, easy to use, have 
minimal side effects, and no risk of MOH.
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Objective: Rapid assessment of treatment landscape and time spent 
on treatment for acute migraine and prevention of episodic migraines 
in the UK.
Methods: Using UK primary care data from the IQVIA UK IMRD THIN 
database, two cohorts of patients newly diagnosed with migraine 
were identified: a recent cohort (diagnosed in 01/01/2018-31/05/2021, 
n=17,738) and a larger cohort (diagnosed in 01/01/2010–30/09/2017, 
n=119,918). Migraine was defined using a clinically reviewed list of 
SNOMED codes. Index date was defined as date of first migraine diag-
nosis code. Patients were followed up from index date until last obser-
vation in the database.
The proportion of patients prescribed treatment was reported overall 
and at class level in the recent cohort. Length of time on continuous 
treatment (prescriptions received within 12 months of each other) was 
reported for triptans, acute treatments only and acute and preventa-
tives in the larger cohort.
Results: In the recent cohort, 48.0% received triptans, 32.6% non-
steroidal anti-inflammatories, and 27.2% analgesics/antipyretics. 
Experience with >1 type of triptan was observed in <5%. The most 
prescribed preventative treatments were beta-blockers (23.2%) and 
tricyclic antidepressants (17.3%). Anticonvulsants were prescribed to 
<1%.
In the larger cohort, 23,448 patients were continuously prescribed 
triptans, of which 55.9%, 28.3%, and 15.7% were prescribed for <2, 
2-5, and ≥5 years respectively. While, those continuously prescribed 
only acute treatments (n=23,582), were 56.5%, 31.3%, and 12.2% 
were prescribed for <2, 2-5, and ≥5 years, respectively. Furthermore, 
patients continuously prescribed acute and preventative treatments 
(n=35,028), were 32.8%, 39.4%, and 27.9% were prescribed for <2, 2-5, 
and ≥5 years, respectively.
Conclusion: Triptans are the most prescribed treatment, with the 
majority of patients remaining on treatment for <2 years but a nota-
ble proportion for >5 years and similar proportions observed for other 
acute treatments.
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Objective: Primary stabbing headache (PSH) is an idiopathic head-
ache disorder characterized by head pain occurring as a transient and 
localized single stab or a series of stabs. The aim of this study was to 
examine the characteristics of PSH in childhood.
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Methods: In this retrospective study we included 60 patients seen 
at two headache clinics (Rome and Bari) between 2016 and 2022. A 
headache-focused history was obtained. All patients had normal neu-
rological examination. PSH was defined according to ICHD-3 and we 
decided to use the term PSH also for probable PSH.
Results: Twenty-three patients were male and the median age at 
disease onset was 8 years (range 3-17). Stabs recurred with irregular 
frequency and the duration varied from few seconds to 30 minutes. 
Stabs were located in a variety of regions of the cranium. According to 
ICHD-3, thirty-one patients had a diagnosis of probable PSH due to a 
stabbing duration longer than few seconds (> 3 seconds). Twenty-five 
patients (42%) underwent neuroimaging and all were normal. Only 
five children reported a limitation of activities of daily living and none 
had a chronic pattern. Forty-seven patients (78%) had a family history 
of primary headache, especially migraine, and forty-three had episodic 
syndromes (i.e. infantile colic, benign paroxysmal vertigo, motion sick-
ness, recurrent abdominal pain, cyclic vomiting).
Conclusion: Presentation of childhood PSH varies widely. As seen in 
previous studies, a lot of patients reported a stab duration longer than 
few seconds and this might suggest that the current ICHD-3 may be in 
need of adjustment to be applicable for children. The high frequency 
of associated migraine and episodic syndromes could suggest a com-
mon pathophysiological mechanism between PSH and migraine. In 
pediatric age, the far higher prevalence in very young children may 
also suggest that PSH represents a precursor of migraine. Large stud-
ies with long-term follow-up are needed to improve understanding of 
this condition.
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Objective: High-frequency episodic migraine and chronic migraine 
carry deeply impact workplace disability and in particular absentee-
ism and presentism. Anti-GCRP monoclonal antibodies improve fre-
quency, intensity and the disability of migraine. Aim of the study is to 
evaluate workplace absenteeism and presentism before and after anti-
CGRP monoclonal treatment.
Methods: We enrolled workers with diagnosis of high-frequency epi-
sodic migraine or chronic migraine (ICHD-3 criteria). Patients were 
treated with anti-GCRP monoclonal antibodies for one year according 
to Italian policy of drug administration (AIFA) criteria. No patient takes 
other prophylactic therapies. We used MIDAS to calculate the disabil-
ity and the days of workplace absenteeism and presentism before (t0) 
and after 12 months anti-CGRP monoclonal treatment (t1).
Results: Sixty-two patients were enrolled (61.3% chronic migraine, 
38.7% high-frequency episodic migraine; 74.2% F and 25.8% M; mean 
age 46±10 y.o.). Anti-GCRP monoclonal antibodies used were ere-
numab (36.5%), fremanezumab (47.6%) and galcanezumab (15.9%). 
There was a significant reduction of MIDAS at the end of treatment 
(t0= 95±39 vs t1= 20±18; p<0.001). Absenteeism and presentism 
reduced significantly at t1 (absenteeism: 7 [1-19] days at t0 vs 1 [0-3] 
days at t1 (p=0.002); presentism: 32 [19-47] days at t0 vs 8 [0-21] days 
at t1 of presentism (p<0.001)).
Conclusion: Workplace absenteeism and presentism improve with 
anti-CGRP monoclonal antibodies therapy.
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Objective: The aim of this study was to assess the clinical characteris-
tics of headache associated with COVID-19 infection in healthcare per-
sonnel, taking into account acute SARS-CoV-2 infection, vaccination 
status, and treatment modalities. Additionally, we investigated the 
impact of different waves of the pandemic on the incidence of head-
ache and evaluated persistent headache.
Methods: This descriptive cross-sectional study was conducted in 
a single center. A survey comprising 50 items was distributed to col-
lect demographic information, headache characteristics, acute and 
preventive treatments, types of vaccines administered, and their asso-
ciation with headache. Frequency measures were employed for data 
analysis.
Results: A total of 392 healthcare professionals, predominantly female 
(71%), participated in the study. Headache associated with COVID-19 
infection was primarily characterized as frontal, bilateral, pressing, and 
of moderate intensity. Nonsteroidal anti-inflammatory drugs (NSAIDs) 
were the most commonly used acute treatment (43.8%), while antide-
pressants were preferred for preventive treatment. Among the partici-
pants, 22 individuals experienced persistent headache, with 18 cases 
linked to the infection, resulting in an average HIT-6 score of 64. The 
Comirnaty vaccine was administered to the highest proportion of par-
ticipants (64.6%), and it was also associated with the highest rates of 
headache occurrence (18 out of 42 patients).
Conclusion: Headache related to vaccination was less frequent and 
persistent compared to headache related to SARS-CoV-2 infection, 
predominantly affecting female individuals. The first and sixth waves 
of the pandemic were associated with the highest number of head-
ache cases.
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Objective: Headache disorders were the 11th leading cause of disabil-
ity adjusted life years (DALYs) in Organization for Economic Coopera-
tion and Development (OECD) nations in 2019 accounting for 2.32% 
of all DALYs.
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Methods: Using Global Burden of Disease methodology, headache 
disorders incidence, prevalence and DALYs were analyzed by age, 
sex, year across 38 OECD nations from 1990-2019 using standardized 
approach.
Results: The prevalence of headache disorders showed an over-
all increase from 430,969,515 [95% uncertainty interval (UI) 
396,833,373-463,712,809] in 1990 to 525,367,526 (485,162,849- 
563,243,023) in 2019. Over the period of 1990 to 2019, the annual 
percentage change (APC) in incidence counts increased by 19%, and 
DALYs increased by 21%. Among the OECD countries, Italy exhib-
ited the highest APC in age-standardized incidence rate with a 3% 
increase, followed by Norway with a 2% increase and Switzerland 
with a 1% increase. In terms of age-standardized DALYs, Norway 
observed the highest APC with a 12% increase, followed by Belgium 
with a 9% increase, and Italy and the Netherlands with a 7% increase 
from 1990 to 2019. Regarding age groups, the highest incidence of 
headache disorders were observed in the 35-39 years age group in 
2019, while the highest burden in terms of DALYs was seen in the 
40-44 years age group. The greatest increase in the APC of incidence 
was observed in the 70-74 years age group by 1%, whereas the APC 
of DALYs showed the highest increase in the 15-19 years age group 
by 2% from 1990 to 2019.
Conclusion: Headache disorders represent a significant global 
burden within OECD countries, affecting individuals of all ages. It 
underscores the urgent need for enhanced research, public aware-
ness, and healthcare strategies to effectively manage and reduce the 
burden of headache disorders. By prioritizing headache disorders as 
a public health concern, policymakers and healthcare providers can 
work together to improve the well-being of individuals affected by 
these conditions and mitigate their socioeconomic consequences.

Fig. 1 (Abstract P125)  Global Trend of Headache disorders in 38 
OECD countries from 1990-2019

Fig. 2 (Abstract P125)  Sex-wise distribution of Headache disorders 
in 38 OECD Countries, 2019

Fig. 3 (Abstract P125)  Age-wise distribution of Headache disorders 
in 38 OECD countries in 1990 and 2019
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Objective: People diagnosed with migraine report greater health-
care resource utilization (HCRU) and lower work productivity than 
those without migraine. This study compared direct and indirect costs 
related to migraine between migraine and matched controls.
Methods: A cross-sectional study of 7,074 respondents to the 2020 
National Health and Wellness Survey (NHWS) captured patient-
reported data about Work Productivity and Activity Impairment 
(WPAI) and HCRU in Spain. Migraine cases were those who reported 
a physician diagnosis of migraine (n=1,020) and ≥1 monthly head-
ache days (MHD) in the past 30 days (n= 595). Control group included 
respondents that reported no history of migraine (n=5,490), matched 
to cases by a propensity score based on 11 demographic and clinical 
characteristics (n=1,190). Costs were obtained from the annual house-
hold income in the Statistics National Institute and HCRU from local 
literature updated to €2023.
Results: The mean age of the study population was 41 years, 67% 
were females and 70% employed. Migraine patients showed statisti-
cally significant (p<0.001) higher HCRU and worse work productivity 
among employees, except for the mean number of hospitalization 
visits (p=0.359) and was correlated to the number of MHD. Migraine 
patients showed higher absenteeism (11.70% vs 7.11%), presentee-
ism (36.34% vs 21.87%) and work productivity impairment (41.37% vs 
25.53%), resulting in an increased annual economic impact of 4,166€ 
(10,384€ vs 6,218€). Migraine patients had a 40.7% higher HCRU in 
the past 6 months, including visits of general practitioner, neurologist, 
emergency room and hospitalizations.
Conclusion: Current data still reveals the migraine produces a huge 
impact in productivity and health care utilization resulting in an addi-
tional annual cost for migraine of more than 4,000€ from the patient, 
payor, and societal perspectives. These results should raise aware-
ness and promote specific health strategies to decrease the burden of 
migraine in Spain.
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Fig. 1 (Abstract P127)  Cost comparison of annual work productiv-
ity using the Work Productivity and Activity Impairment (WPAI) in 
employees (A) and healthcare resource utilization in the past 6 months 
(B) among people with migraine matched to no migraine controls
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Objective: We aim to analyze the neuroimaging findings in a series of 
patients with persistent headache after COVID-19.
Methods: Patients referred throughout 2021 and 2022 to a Head-
ache Unit of a tertiary hospital due to a persistent headache related to 
COVID-19, defined as present during at least 3 months after COVID-19 
infection. We considered clinical and demographic characteristics and 
a brain MRI study was performed.
Results: We included 100 cases in the analysis. In 53 of them, some 
type of finding was appreciated. Microangiopathy, commonly mild, 
was the most frequent (34 patients). We also observed anatomical 
alterations as hippocampal malrotation (2 patients) arachnoid cyst 
(1 case) or developmental venous anomaly (2 cases). In 3 patients a 
space-occupying lesions with benign characteristics was found (pin-
eal gland cyst in 2 patients and acoustic neuroma in 1 case). In two 
patients a previously known pathology was observed (1 case of multi-
ple sclerosis and 1 case of a previous cerebral infarction).
In 2 patients there were radiological data of intracranial hypertension 
and in 1 a chronic hydrocephalus.
Among radiological findings that could not be ruled out as related to 
COVID-19, we included 1 patient with cerebral vasculitis classified as 
antiphospholipid syndrome, 2 with a radiologically isolated syndrome, 
and 4 with sinusopathy (2 maxillary, 1 frontal and 1 sphenoidal).
Conclusion: MRI findings in patients with persistent headache related 
to Covid19 are fundamentally incidental in our series.
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Objective: To determine how frequent headache (HA) is as a symp-
tom of left-sided infective endocarditis (LSIE) and which factors are 
associated to its presence.
Methods: Observational descriptive study with a case-control design, 
nested in a prospective cohort study. The study was done in three 
third-level university hospitals from Madrid and Valladolid, Spain. All 
consecutive patients with LSIE according to the Duke"s classification 
were included. A series of variables were compared between patients 
with and without HA, including demographic parameters, comorbidi-
ties, endocarditis risk factors, clinical symptoms, and clinical course.
Results: 1936 patients with infective endocarditis were screened, 
among which 1485 were LSIE and 1476 provided valid data. The preva-
lence of headache was 74/1476 (5.0%). The following statistically sig-
nificant differences were observed: Patients with HA were younger 
and had a lower frequency of nosocomial origin, prior cardiopathy in 
the affected valve, prior history of cardiac surgery, fewer use of geni-
tourinary or intravascular catheters, more chronic kidney disease and 
had a higher frequency of alcohol abuse. Regarding clinical presenta-
tion, patients with HA had lower frequency of cardiac manifestations, 
cardiac failure, dyspnea, and presented higher frequency of neurologi-
cal manifestations, altered mental status, nausea, myalgia, meningeal 
syndrome, cutaneous manifestations, ischemic stroke, hemorrhagic 
stroke, mycotic aneurisms, and rheumatic manifestations. Concern-
ing the clinical course, patients with HA had higher frequency of post-
surgical systemic embolism, CNS embolism, fever, new-onset murmur, 
cutaneous manifestations, stroke, mycotic aneurisms and intracranial 
hemorrhage, and lower frequency of new-onset cardiac murmur and 
cardiac failure.
Conclusion: Headache was an uncommon symptom of LSIE, but 
its presence was associated with a different demographic profile of 
patients and a clinical presentation and course.
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Objective: A retrospective study was conducted to analyse headache 
prevalence, characteristics, burdens and influencing factors in patients 
with Leber hereditary optic neuropathy (LHON).
Methods: This single-centre study recruited genetically confirmed 170 
LHON cases between January 2010 and December 2021. A structured 
scale was applied to collect demographic information and clinical 
information including headache characteristics (formulated accord-
ing to ICHD-3) through clinicians’ telephone interviews and clinical 
assessments. At least two neurologists diagnosed headache types and 
evaluated headache burden. The headache prevalence in patients was 
compared with headache prevalence data from a door-to-door survey 
of the general population aged 18-65 years in China.
Results: After screening for secondary headaches caused by other 
factors (flu, hangover, cold, tumour or head injury), the one-year 
prevalence of headache in patients with LHON was 36.5% (95% CI: 
29.6-43.9%), migraine-like headache (MLH) was 16.5% (95% CI: 11.7-
22.8%), both significantly higher than the one-year prevalence of 
primary headache and migraine in the general population (PC muta-
tion locus had the highest one-year prevalence of MLH (31.3%). Mul-
tiple regression analysis suggested that m.14484T>C compared to 
m.11778G>A (the most common mutation locus) was an independent 
risk factor for the occurrence of MLH (P=0.024). Analysis of headache 
burden suggested that patients with the m.14484T>C mutation had 
higher numerical rating scale (NRS), headache frequency, Headache 
Impact Test-6 (HIT-6) score, Migraine Disability Assessment (MIDAS) 
score than patients with m.11778G>A, m.3460G>A and other mutant 
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loci, and the HIT-6 score was significantly higher in patients with 
m.14484T>C than in patients with other mutant loci (P=0.033).
Conclusion: The one-year prevalence of MLH in this cohort of LHON 
patients was higher than that of migraine in the general population; 
The m.14484T>C mutation locus may be associated with MLH onset 
and more severe headache burden. This study provided clinical evi-
dence for the addition of a new diagnostic classification for secondary 
headache in ICHD-3.
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Objective: To evaluate the stigma of migraine patients in Europe
Methods: The European Migraine & Headache Alliance (EMHA), a 
patient association umbrella alliance, collaborated with migraine 
experts to develop an anonymous and voluntary survey. Stigma Scale 
for Chronic Illnesses (SSCI) scales were used to assess migraine stigma 
and correlated with frequency, severity, and medication use. The sur-
vey was distributed through EMHA"s European network. Data was col-
lected using Microsoft Forms and analyzed in Excel.
Results: 4,210 patients completed the survey from around Europe 
(Spain 22%, France 12%, Italy 11%, Germany 10%, Portugal 8% … ) 
and were predominantly women aged 25-64y. 90% were migraine suf-
ferers, with 50% considering themselves severe and 57% having ≥ 8 
migraine days/month. Disease severity exhibited a negative correla-
tion with employment rates: 80% of part-time/unemployed respond-
ers believed their employment status was affected by their condition. 
Medical and workplace settings were identified as primary sources of 
stigma. Of responders, 74% felt medical professionals lacked an under-
standing of what it means to live with migraine, and 79% reported a 
negative impact on their careers. Respondents reported their per-
ceived overall disease severity to be most influenced by the intensity 
and treatability of individual attacks. Migraine stigma was seen as 
more pronounced than for other neurological conditions but less than 
mental conditions. In terms of language, a disconnect between the 
scientific meaning of certain terms and how patients understand them 
has been observed.
Conclusion: Migraine stigma impacts personal and professional lives. 
Broader education on migraine and increased patient advocacy, both 
of which are underway, are key areas to address. In addition, a change 
in the lexicon used should also be addressed to help mitigate migraine 
stigma. These are valuable insights that need to be developed and 
hopefully continue to help people living with migraine be understood 
and supported.
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Objective: A consensus statement of the European headache federa-
tion recently revised the definition of resistant and refractary migraine. 
We aimed to determine the frequency of resistant and refractary 
migraine in patients atended in the Headache Unit in a tertiary care 
center, according to recently proposed criteria.
Methods: The study population consisted of a consecutive sample 
of 340 patients (72.3 % females) with a mean age of 44.5 years (range 
13-88) evaluated for the first time in our headache unit over a one-year 
period (between October 2021 and October 2022). We recorded infor-
mation on clinical features, previous treatments and final diagnosis.

Results: Migraine and tension-type headache were found in 64.1% 
and 13.5% of patients, respectively. Resistant or refractary migraine 
was found in 4.4% of patients. From 16 patients with refractory 
migraine 40.0% (n=6) have medication overuse headache (MOH).
Conclusion: Resistant and refractory migraine are relatively common 
conditions between the patients atended for the first time in a head-
ache unit. Therefore, new preventive treatments are needed.
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Objective: Introduction: Headaches are widespread among the 
population and pose a serious health problem. Among these disor-
ders, chronic migraine (CM) is responsible for the highest rates of dis-
ability. Numerous treatments and preventive measures are available 
for migraines that meet the criteria for chronic migraine (headaches 
occurring 15 or more days per month, with at least 8 days of migraine). 
However, not all treatments are well tolerated by patients. The pur-
pose of this study is to analyze the reasons behind treatment changes 
in patients with chronic migraine.
Methods: The study included patients who were initially treated with 
botulinum toxin type A but switched to another method. To analyze 
the reasons for the change, a questionnaire was developed, and the 
following questions were implemented:
Which indicant of headache attack is the most unpleasant?
How well did you tolerate botulinum therapy?
What was the most negative factor for you during the procedure?
The survey involved 24 individuals aged 23 to 58 with a diagnosis of 
chronic migraine, comprising 18 women (75%) and 6 men (25%).
Results: The majority of participants (70%) reported that the intensity 
of a headache was the most distressing factor during an attack. Only 
12% of respondents stated that they tolerated botulinum therapy well. 
Furthermore, 87% of patients reported experiencing pain during the 
procedure.
Conclusion: The decision to change the method of treatment for 
chronic migraine patients often stems from poor tolerance due to 
procedural pain. This study highlights the importance of finding treat-
ment methods that prioritize tolerability

P135  
Global burden of migraine and its trend in G20 countries 
between 1990‑2019: a systematic and comparative benchmarking 
study
L. Mohit1, P. Juhi2, M. Nazish3, P. Yashaswi4, V. Mihir Paresh5, D. Maulik B.6, A. 
Vishrant2, D. Arushi7, D. Hardik Dineshbhai8
1Mamata Medical College, Khammam, India; 2G.M.E.R.S Medical College 
Valsad, Valsad, India; 3Universidad Iberoamericana, Dominican, Medicine, 
Santo Domingo, Dominican Republic; 4Government Medical College, 
Medicine, Surat, India; 5Matias H. Aznar Memorial College of Medicine, 
Medicine, Cebu, Philippines; 6Southwestern University, School 
of Medicine, Medicine, Cebu, Philippines; 7Punjab Institute of Medical 
Sciences, Jalandhar, India; 8Gujarat Adani Institute of Medical Sciences, 
Research, Bhuj, India
Correspondence: L. Mohit
The Journal of Headache and Pain 2024, 25(Suppl 1): P135

Objective: Migraine represents a significant health burden in the 
Group of Twenty (G20) countries. This study provides an overview of 
the current understanding of the burden of Migraine and its three 
decades trend across the G20 countries.
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Methods: Data from Global Burden of Disease study 2019 were 
employed to assess the prevalence, incidence and disability adjusted 
life years (DALYs) of Migraine by Age, sex, year across the G20 nations 
from 1990-2019 using standardized approach.
Results: From 1990 to 2019, the total number of prevalence cases 
rose from 514,074,311 (95% uncertainty interval (UI) 447,235,113-
591,191,324) to 739,883,153 (647,161,170-852,249,295). Concur-
rently, the burden of the disease, as measured by DALYs, also 
increased from 19,090,019 (2,881,292-43,181,468) in 1990 to 
27,517,881 (4,326,562-61,985,387) in 2019. The Age-Standardized 
DALYs Rate (ASDR) rose from 513/100,000 (81-1156) in 1990 to 
528/100,000 (77-1197) in 2019. Analyzing the annual percentage 
change (APC) in Age-Standardized Incidence Rate (ASIR) from 1990 
to 2019, it is evident that there was an overall increase of 4% in 
the G20 nations. Among these nations, China exhibited the high-
est APC of 7%, followed by Brazil with 6% and Italy with 4%. When 
considering age groups, the highest number of incidence cases 
was observed among individuals aged 10-14 years, followed by 
the 15-19 age group. In terms of DALYs, the highest burden was 
observed in the 30-34 age group in 2019. The APC in the total num-
ber of incidences indicated a higher increase among males com-
pared to females (28% vs. 24%).
Conclusion: The burden of migraine in the G20 nations is a signifi-
cant public health concern. Policymakers and healthcare providers 
should prioritize the development and implementation of effective 
strategies for migraine prevention, management, and education 
to alleviate the burden on individuals and societies. Furthermore, 
international collaboration and knowledge exchange among the 
G20 nations can facilitate the sharing of best practices and the 
development of coordinated efforts to address the global burden of 
migraine effectively.

Fig. 1 (Abstract P135)  Global burden of migraine and its trend 
between 1990-2019, G20 Countries

Fig. 2 (Abstract P135)  Sex-wise distribution of migraine in G20 
Countries, 2019

Fig. 3 (Abstract P135)  Age-wise distribution of migraine in G20 
Countries in 1990 and 2019
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Objective: Sociodemographic and clinical data, such as the days of 
headache and days of migraine per month, may be related to altera-
tions in brain activity. The current study aims to evaluate how these 
variables impact the brain functional network configuration of women 
with episodic migraine (EM) and chronic migraine (CM).
Methods: We have included 78 female subjects: 22 healthy controls 
(HC) (age 27.0 (25.0, 31.0)), 28 EM patients (age 34.5 (26.0, 39.0)), and 
28 CM patients (age 35.5 (27.0, 39.0)). Ten minutes of eyes-closed rest-
ing-state electroencephalographic (rsEEG) activity was acquired using 
a Brain Vision® equipment. Phase lag index (PLI) measure was com-
puted to estimate the brain functional networks in the conventional 
frequency bands. Then, different graph measures were computed to 
describe the properties of the brain functional networks: path length 
(PL), clustering coefficient (ClC), closeness centrality (CC), and graph 
entropy (GE).
Results: Between-group statistically significant differences (p < 0.05, 
Kruskal-Wallis test) were found for all graph parameters in delta and 
theta bands. Afterwards, correlations between graph parameters and 
days of migraine per month and days of headache per month were 
computed for both EM and CM subgroups. Statistically significant 
Pearson’s correlations between all graph parameters in theta band 
and days of migraine per month were found for CM patients (PL: r = 
-0.4790, p < 0.05; ClC: r = 0.4274, p < 0.05; CC: r = 0.5033, p < 0.05; GE: 
r = 0.4492, p < 0.05), which suggests that CM attacks modify the rsEEG 
functional network configuration in theta band.
Conclusion: Our analyses showed that migraine is associated with 
alterations in the brain functional network in delta and theta bands. 
Furthermore, the graph parameters obtained in theta band showed 
significant correlations with days of migraine per month. These find-
ings could provide new insights into how migraine affects the brain’s 
functional network.
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The evaluation of different types of migraine with cognitive 
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Objective: Subjective cognitive decline is common in migraine 
patients. It can be observed not only in all phases of a migraine attack, 
but also in the interictal phase. We aimed to compare cognitive event-
related potentials (CERP) between different types of migraine in the 
interictal phase.
Methods: 55 migraine without aura (MwoA), 40 migraine with aura 
(MwA), 23 migraine aura without headache (MAwH) patients and 55 
control group (CG) were studied. CERP were performed in all groups, 
including an analysis of N200 and P300 response parameters. The 
Montreal Cognitive Assessment (MoCA) and the Symbol Digit 
Modalities Test (SDMT) were performed as a screening test for cog-
nitive performance (including attention and executive functions) of 
migraine patients. All patients underwent brain magnetic resonance 
imaging (MRI).
Results: There was a significant prolongation of the latencies of 
N200 and P300 potentials and a significant decrease of P300 ampli-
tude in MwaA patients than in the CG. MwA and MAwH patients 
showed prolonged latencies of all CERP components and sig-
nificantly higher P300 wave amplitude compared to the CG. MwA 
patients showed significantly longer latencies of all CERP compo-
nents than MwaA and MAwH patients. MAwH patients achieved the 
highest P300 response amplitudes compared out of all migraine 
patients. Neuropsychological tests and brain MRI showed no 
abnormalities.
Conclusion: Our observations confirm the existence of brain bio-
electrical activity disturbances in migraine patients in the interictal 
phase in extensive neuronal networks involved in cognitive pro-
cesses. The increased amplitude of CERP in MwA and MAwH patients 
may indicate increased cerebral cortex activity.

P140  
P2X7R/NLRP3 signaling pathway‑mediated pyroptosis 
and neuroinflammation contributed to cognitive impairment 
in a mouse model of migraine
Z. Xiao
Renmin Hospital of Wuhan University, Department of Neurology, Wuhan, 
China
The Journal of Headache and Pain 2024, 25(Suppl 1): P140

Objective: Migraine is the second most common form of headache 
disorder and the second leading cause of disability worldwide. Cogni-
tive symptoms ranked second resulting in migraine-related disability, 
after pain. P2X7 receptor (P2X7R) was recently shown to be involved 
in hyperalgesia in migraine. However, the role of P2X7R in migraine-
related cognitive impairment is still ill-defined. The aim of this study 
was to explore the molecular mechanisms underlying migraine-
related cognitive impairment and the role of P2X7R in it.
Methods: Here we used a well-established mouse model of 
migraine that triggered migraine attacks by application of inflam-
matory soup (IS) to the dura. We evaluated the effects of repeated 
dural IS stimulation on NLRP3 inflammasome signaling pathway, 
cognition-related pathological changes (gliosis, neuronal loss and 
white matter damage) and cognitive behavior. We determined 
whether these possible pathological changes and cognitive decline 
were mediated by P2X7R using a specific P2X7R antagonist, Brilliant 
Blue G (BBG).
Results: Our results showed that repeated dural IS stimulation trig-
gered upregulation of P2X7R, activation of NLRP3 inflammasome, 
release of proinflammatory cytokines (IL-1β and IL-18) and activa-
tion of pyroptotic cell death pathway. Gliosis (microgliosis and astro-
gliosis), neuronal loss and cognitive impairment also occurred in the 
IS-induced migraine model. No significant apoptosis or whiter mat-
ter damage was observed following IS-induced migraine attacks. 
These pathological changes occurred mainly in the cerebral cortex 
and to a less extent in the hippocampus, all of which can be pre-
vented by pretreatment with a specific P2X7R antagonist Brilliant 
Blue G (BBG). Moreover, BBG can alleviate cognitive impairment fol-
lowing dural IS stimulation.

Conclusion: These results identified P2X7R as a key contributor to 
migraine-related cognitive impairment and may represent a potential 
therapeutic target for mitigating cognitive impairment in migraine.

Fig. 1 (Abstract P140)  See text for description
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Objective: Migraine is a common neurovascular disorder with signifi-
cant environmental and genetic components. Emerging evidence sug-
gests disturbed redox balance in migraine patients. Genetic variability 
might affect an individual"s oxidative/antioxidant capacity. Underpin-
ning the association of single nucleotide polymorphisms (SNPs) in oxi-
dative stress-related genes with migraine can eventually contribute to 
more efficacious disease management. The aim of the current study 
was to investigate the association of seven SNPs in genes encoding 
for oxidative stress-related factors, i.e., rs4880 (SOD2), rs1001179 (CAT​), 
rs1050450 (GPX1), rs1695 (GSTP1), rs1138272 (GSTP1), rs1799983 (NOS3), 
and rs660339 (UCP2), with migraine susceptibility and diverse clinical 
phenotypes in a case-control population residing in Greece.
Methods: DNA samples were collected and extracted from 221 
migraine patients and 265 control subjects with no history of any 
headache disorder. The genotyping for the SNPs under investigation 
was carried out by real-time polymerase chain reaction followed by 
melting curves analysis [LightCycler® 480 (Roche Ltd., Switzerland)].
Results: A statistically significant association (p<0.05) was observed (i) 
for the NOS3 rs1799983 with migraine susceptibility in the male popu-
lation of the study, (ii) for the GPX1 rs1050450 with the typical duration 
of migraine attacks and (iii) for the CAT​ rs1001179 with the disease age 
of onset. In addition, evidence for an association was provided for the 
SNPs in the CAT​, GSTP1 and UCP2 genes with sleep/weather changes, 
alcohol consumption and physical exercise, respectively, as migraine 
attacks triggers.
Conclusion: The current study provided evidence for a possible asso-
ciation of genetic polymorphisms in oxidative stress-related factors 
with migraine susceptibility and diverse clinical phenotypes, further 
reinforcing the emerging role of oxidative stress in the pathophysiol-
ogy of migraine.
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Primary stabbing headache vs. secondary to venous angioma: 
a case report
M. D. Calabria Gallego
Hospital Universitario de Salamanca, Neurology, Salamanca, Spain
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Objective: To present a case report
Methods: A 35-year-old patient complained of occasional headache 
localized in the left frontal region, described as jabs, with an intensity 
of 8/10. The patient did not experience photophobia, phonophobia, 
nausea or vomiting and did not have a time predominance in the pain. 
However, his mother had a history of migraine. On physical examina-
tion, the major suboccipital and supraorbital nerves were not painful 
to pressure, and the fundus was normal.
Amitriptyline 10 mg was prescribed once a day at night, resulting in a 
notable improvement in the headache. A cranial magnetic resonance 
imaging (MRI) was scheduled to evaluate any possible underlying 
cause.
Results: The MRI (Figure  1) revealed findings suggestive of venous 
angioma in the inferior portion of the left cerebellar hemisphere with 
drainage veins towards the left ponto-cerebellar angle and probably 
towards the inferior petrosal sinus.
The patient was evaluated by neurosurgery, which considered the 
finding incidental and did not require surgical intervention. The 
patient was kept under follow-up with regular controls of his head-
ache, and amitriptyline was maintained as treatment.
Conclusion: Primary stabbing headache is a rare form of headache 
that can be difficult to diagnose. Careful evaluation of the patient, 
including neurological examination and MRI, is necessary to evalu-
ate any possible underlying cause. In this case, amitriptyline was an 
effective treatment for the patient’s primary stabbing headache, and 
evaluation by neurosurgery ruled out any surgical intervention in the 
venous angioma.
It is important to emphasize that careful and thorough evaluation of 
a patient with headaches, including the use of neuroimaging when 
necessary, is essential to rule out possible serious diseases that could 
endanger the patient’s life. However, once relevant findings are 
obtained, it is not always essential to strictly determine whether the 
headache is primary or secondary, especially if the detected entity 
does not pose a risk to the patient, such as in the case of a venous 
angioma without risk like the one in our case.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.

Fig. 1 (Abstract P143)  See text for description
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Objective: To present a discrete choice experiment (DCE) that 
assessed the preferences of people with episodic migraine (EM) for 
the attributes of self-injectable calcitonin gene-related peptide (CGRP) 
monoclonal antibodies (mAbs) and an oral gepant.
Methods: Pts aged ≥18 years with EM were recruited to an on-line 
DCE survey in the US and were asked to choose their preferred hypo-
thetical treatment with 5 attributes: administration, chance of ≥50% 
reduction in monthly migraine headache days, time-to-onset, impact 
of migraine on daily activities, and reduction in the number of days 
with acute medication use. The relative attribute importance (RAI) 
scores indicating the importance of an attribute vs the remaining 
attributes were calculated using a mixed logit model.
Results: The most important attribute was a ≥50% reduction in 
monthly migraine headache days, RAI score 36.3% (95% CI: 32.1%; 
40.5%) , followed by the impact on daily activities (RAI: 24.4%; 95% 
CI: 20.0%; 28.8%), treatment onset (RAI: 19.5%; 95% CI: 16.3%; 22.6%), 
reduction in acute medication (RAI: 15.2%; 95% CI: 11.9%; 18.5%). 
Treatment administration was the least important driver of patient 
preferences (RAI: 4.6%; 95% CI: 0.7%; 8.5%).
These results indicate that reducing the chance of having a migraine 
attack was 7.9 times more important than the way of administration 
(36.3% / 4.6% = 7.9), treatment onset (19.5%) or reduction in acute 
medication use (15.2%). Pts 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%). Pts 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: Pts with EM value achieving ≥50% reduction in monthly 
migraine headache days as most important, and the method of admin-
istration as the least important attribute when choosing between 
potential treatments.
Previously presented at American Headache Society - 65th Annual Sci-
entific Meeting 2023.
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Objective: To identify trends in rates of use diagnostic neuroimaging 
in non-acute pediatric headache and correlate them with the experi-
ence of neurologists at the headache center.
Methods: Retrospective analysis of neuroimaging rates was con-
ducted on 135 children and adolescents aged 2 to 18 years with 
headache on their first visit to pediatric headache center. Among the 
parameters of current practice were evaluated: age < 6 years, presence 
of neurological signs, nocturnal awakenings, occipital pain, pattern 
charge, sudden or abrupt onset , presence of typical or atypical aura, 
positional headache or precipitated by sneezing, coughing, or exer-
cise; vertigo, failure to respond to analgesics.
Also we analyzed the rate of neuroimaging prescription in relation to 
the experience of neurologists.
Results: The neuroimaging rate is inversely proportional to the years 
of experience at the headache center. The most criteria for neuroimag-
ing are in accordance with the red flags. (Data in progress).
Conclusion: In the evaluation of pediatric patients with non-acute 
headache, neuroimaging rates are related, not only to the presence of 
red flags, but also to the experience of the cephalologist.
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Objective: To evaluate which factors can influence post-traumatic 
headache six months after a whiplash injury
Methods: Patients between 18 and 65 years old suffering acute 
whiplash-associated disorders (WAD) grade II were recruited. A net-
work analysis was performed using data from a prospective study. 
The range of motion (ROM), neck endurance, cranio-cervical flexion 
test, pressure pain thresholds (PPT) over the median, radial, ulnar, 
greater occipital nerve, and supra-orbital nerves, headache and 
neck pain intensity, neck disability index, and kinesiophobia were 
evaluated in the acute phase. Patient-reported outcomes were also 
evaluated six months later. Headache intensity was measured using 
a visual analogue scale from 0 to 100. ROM was measured with a 
digital goniometer, and PPT (kg/cm2) was measured with a digital 
algometer.
Results: 47 participants were initially recruited, and 45 were 
included in our study. The sample had a mean age of 38.94 years 
(SD: 10.99). Among all the variables included, the edge between 
neck pain and headache intensity six months after the whiplash 
injury had the second-highest value (0.50 [95% CI 0.34 to 0.61]). 
Moreover, a significant correlation was observed between neck 
pain and headache intensity, neck disability, and kinesiophobia at 
six months after the injury. Among the baseline measures, kinesio-
phobia and PPT were the variables with the highest correlation with 
headache at six months.
Conclusion: A network analysis showed that neck pain and head-
ache intensity had the strongest association, and a significant 
interaction was observed between these two variables, as well as 
neck disability and kinesiophobia measured six months after the 
whiplash injury. These results suggest that, among the physical 
factors measured at baseline, only PPT over neural structures may 
have a correlation with the intensity of chronic whiplash-associated 
headache.

Fig. 1 (Abstract P147)  See text for description
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Objective: To evaluate whether the presence of neuropathic pain fea-
tures is related to the presence of acute whiplash-associated headache
Methods: A case-control study was conducted between July 2022 and 
June 2023, including patients between 18 and 65 years old diagnosed 
with suffering from whiplash-associated disorders (WAD) grade II, 
according to the Quebec Task Force. We excluded patients who had a 
previous headache, were evaluated more than 30 days after the whip-
lash injury, and/or had a serious disease or congenital disturbance. A 
yes/no question was used to evaluate the presence of headache that 
appeared within seven days after the accident, and the S-LANSS ques-
tionnaire was used to assess neuropathic pain features: a score ≥ 12 
indicates pain with neuropathic features. Before the evaluation, they 
were advised that the results from this assessment would not be con-
sidered as part of any insurance claim. Ethical approval was granted 
by the applicable institutional human research ethics committee from 
the University of Seville, Spain.
Results: Out of 83 participants recruited, 74 participants were 
included in our study, including 39 women. The mean age was 40.67 
(SD: 10.81). Headache was present in 41 participants (55.41%). The 
mean value for the S-LANSS questionnaire was 10.01 (SD: 4.78), and it 
was positive in 23 participants with headache (56.10%) and 5 without 
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headache (15.05%). A chi-squared test revealed significant differences 
between the groups (χ2 = 13.033; p < 0.001).
Conclusion: The presence of neuropathic pain features was higher in 
patients who presented with headache soon after a whiplash injury 
compared to those who did not develop a headache. These findings 
suggest that neuropathic pain features may be involved in the pres-
ence of acute whiplash-associated headache.
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Refractory facial pain and the importance of the multi professional 
approach
G. Nimer, J. de Souza, R. Neto
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The Journal of Headache and Pain 2024, 25(Suppl 1): P149

Objective: To demonstrate the beneficial impact of an engaged inter-
disciplinary Headache team on the comprehensive approach and 
quality of life of a patient.
Methods: The patient provided authorization for the case report in 
accordance with ethical standards.
Results: In 2017, a 48-year-old male presented with pain in the nasal 
area, which progressed to neuropathic pain and trigemino-autonomic 
signs in the V2 and V3 territories on the right side of the face. Previ-
ous treatment included Gabapentin 900 mg, Duloxetine 60 mg, and 
Carbamazepine 1000 mg per day, with partial improvement observed 
with Carbamazepine. Currently, the patient is taking Pregabalin 300 
mg and Amitriptyline 100 mg per day. Panoramic mouth X-rays, brain 
and temporomandibular joint (TMJ) MRI, and EMG showed no signifi-
cant changes, except for a small retention cyst in the alveolar recess 
observed on a brain CT scan in 2017 and sinus MRI in 2019. After dis-
cussions with the Headache team, a neurologist performed a right 
sphenopalatine block, which did not provide immediate improve-
ment. Later, an infraorbital block was suggested, with the approach 
(intraoral or transdermal) yet to be determined. Six months later, dur-
ing a follow-up appointment, an intraoral infraorbital blockade using 
lidocaine was performed by a dentist, resulting in partial improvement 
immediately after the procedure. This case highlights the importance 
of a multidisciplinary team in managing complex patients. The pri-
mary objectives of multidisciplinary treatment programs are to pro-
vide patients with better information and education on managing 
headaches and to enhance therapy to reduce headache frequency 
and improve overall quality of life.
Conclusion: Literature demonstrates the valuable role of a multidis-
ciplinary Headache team in the management of refractory facial pain.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: To determine what perception migraine patients have 
about society’s understanding of their disease and their visibility on 
social networks

Methods: Face-to-face surveys were carried out on patients with 
migraine from the Neurology clinics of the three main hospitals in 
Asturias (Hospital Universitario de Cabueñes, Hospital Central de Astu-
rias, Hospital Universitario de San Agustín), between 01/10/2023 and 
04/10/2023.
Results: 804 surveys were carried out, mostly to women (88%) with 
a mean age of 46 years. 72% of patients believe that migraine is not 
a socially recognized disease and 39% believe that it is viewed nega-
tively. 37% have ever felt embarrassed for having a migraine and 33% 
have hidden it on some occasion, mainly at work (71%). These percent-
ages were higher in patients with a greater number of headache days, 
those who were of working age, and in women. Most of the respond-
ents do not know any public person with migraine, patient association 
or digital platform related to it. 83% use social networks —mainly Ins-
tagram and Facebook— and up to 63% do so as a means of informa-
tion. 90% of patients perceive that migraine does not have visibility on 
social networks and 97% would like it to have more representation.
Conclusion: Patients with migraine feel that their disease is not under-
stood by those around them and demand more information, disclo-
sure and visibility on social networks.
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Objective: This study aimed to explore the interconnections among 
three major groups of factors in patients with primary chronic head-
ache: (1) headache-related disability and characteristics of the head-
ache, (2) lifestyle determinants, and (3) mental health comorbidities.
Methods: This study employed a mixed-methods approach. Qualita-
tive data were collected through patient interviews, and quantitative 
data through a questionnaire. Participants were aged 18-65 with a 
diagnosis of chronic or high-frequency episodic migraine/tension-
type headache. Interview results were independently evaluated by 
two researchers, with a focus on patient self-reported links between 
factors of interest. The research team designed a questionnaire with 
134 questions. These covered clinical headache characteristics, pro-
dromal symptoms, triggers, epiphenomena, anamnesis, lifestyle, and 
demographic data, supplemented by the HADS anxiety scale and 
Beck"s depression inventory. Quantitative data were analyzed using 
Python, with the Kruskal-Wallis test employed to assess statistical 
validity.
Results: The study involved 81 questionnaire respondents and 15 in-
depth interviews. Patients primarily highlighted emotional disstress 
from ineffective prophylactic treatment and frustration from adverse 
effects. Most (n=11) linked increased headache frequency/severity to 
irregular/long work hours, sedentary lifestyle, and poor sleep. Quan-
titative analysis revealed the correlation between disability score and 
frequency of autonomic symptoms; higher disability scores in patients 
with inconsistent, rather than consistently unhealthy sleep and work 
habits, and in patients with remote jobs.
Conclusion: Chronic headache patients place significant emphasis on 
their lifestyle and mental health. However, certain non-apparent cor-
relations have been identified that challenge conventional wisdom 
regarding sleep hygiene and other factors. Further research is war-
ranted to determine lifestyle recommendations that could yield more 
beneficial prognostic outcomes
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Objective: Migraine affects 1.04 billion people worldwide, compris-
ing around 14.4% of the global population. It significantly impacts 
quality of life, resulting in missed work or school, social isolation, and 
decreased productivity.
Understanding of Chronic Migraines (CM) remains limited. To address 
this, a phenomenological study explored the experiences of 12 CM 
sufferers.
Methods: Phenomenological research investigates the essence of a 
phenomenon. Through in-depth interviews lasting 45-60 minutes in 
Turkish, data was collected and translated. The translation of the par-
ticipants" articulation of their feelings and expressions were carefully 
interpreted in English to both keep the essence of their remarks and 
linguistically ensure the comprehension. Interviews were semi-struc-
tured, guided by questions and probing participant responses.
The transcribed interviews were analyzed using a phenomenological 
approach, identifying recurring themes. Participants were diverse in 
age, gender, socioeconomic status, and other factors.
Results: Findings revealed physical and emotional symptoms. Diag-
nosis of childhood-onset migraines occurred later, requiring multiple 
neurologist consultations. Patients experienced 10-15 monthly mild 
to moderate migraine attacks. Severe attacks led to emergency room 
visits. Desperation was a common description of the migraine experi-
ence. Emotional impact resulted in frustration, anxiety, and social iso-
lation. Participants struggled with engaging in social activities, leading 
to loneliness. Treatment brought mixed emotions, including alienation 
and anxiety from medication obligations.
Coping strategies included medication, relaxation techniques, and life-
style adjustments.
Conclusion: This study provides valuable insights into the complex 
nature of chronic migraines. Greater support and understanding are 
necessary, along with improved interventions. These findings can 
inform clinical practice and enhance the quality of life for those living 
with migraines.
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Objective: We aimed to explore: 1) coping responses to stressful 
events and their possible association with migraine severity (fre-
quency of attacks and pain intensity) and the use of prophylactic 
treatments in adolescents with migraine; 2) the association between 
coping strategies, anxiety and depression levels.
Methods: We included 81 adolescents (m.a. 13.8±1.6 years; 18 M 
and 63 F). They were divided into: (1) high frequency (weekly to daily 
episodes) and low frequency (≤4 episodes per month); (2) mild and 
severe pain; (3) need for prophylactic treatment or not. To evaluate 
patients" anxiety, depression and coping strategies we used respec-
tively SAFA-A, SAFA-D and CRI-Y questionnaires.

Results: In our sample, high frequency of attacks was associated with 
"Logical Analysis" (p=0.012) and "Positive Reappraisal" (p=0.002) 
strategies of coping. Patients with severe intensity of pain showed 
levels above the normal range in "Problem Solving" (p=0.050) and 
"Cognitive Avoidance" (p=0.034) subscales. No significant association 
was found between the use of a prophylactic treatment and coping 
responses. We found higher symptoms of "Total anxiety" (p=0.025), 
"School anxiety" (p=0.024) and "Feeling of hopeless" (p=0.029) in 
patients with the tendency to use a "Positive Reappraisal" strategy of 
coping; on the other hand, higher symptoms of depression were asso-
ciated with "Cognitive Avoidance" (p=0.033) style.
Conclusion: Adolescents with migraine tend to use a coping style 
characterized by an approach to the problem. In particular, cognitive 
coping strategies may be more prevalent in high frequency patients, 
while behavioral coping strategies could be more commonly used in 
severe intensity patients.
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Objective: Data on disordered eating attitudes in pediatric migraine 
are, so far, sparse. We aimed to investigate: 1) the prevalence of dis-
ordered eating behaviors and their association with the severity of 
migraine and body weigh; 2) the possible mediating role of anxiety 
and/or depression in the association between disordered eating atti-
tude and frequency of migraine attacks in children.
Methods: We included 103 adolescent girls with migraine (mean 
age 14.2±1.6 years). The frequency of migraine was divided in: 1) 
high frequency (from weekly to daily episodes) and 2) low frequency 
(≤4 episodes per month). According to their Body Mass Index, 
patients were divided in "underweight" (<5th percentile), "normal 
weight" (from ≥5 to <85 percentile), "overweight" (from ≥85 to <95) 
and "obese" (≥95). Given the low number of obese patients, over-
weight and obese groups were considered together in the "Over-
weight" group. Due to their low frequencies, "underweight" patients 
were not included in our analysis. The Italian SAFA battery was used 
to investigate eating disorder risk (SAFA-P), anxiety (SAFA-A) and 
depression (SAFA-D).
Results: In our sample, 20.4% of patients had scores above the nor-
mal range in SAFA-P Total scale. We found bulimic and anorexic atti-
tudes respectively in 17.5% and 22.3% of patients. Perfectionism was 
high in 46.6% of patients. We found significant higher bulimic symp-
toms in patients with high frequency of attacks (p=0.040). Overweight 
patients showed higher levels of disordered eating attitudes as com-
pared with normal weight patients (SAFA-P Tot: p=0.011). We found a 
mediating role between bulimic and anorexic attitudes and high fre-
quency for school anxiety (respectively, p=0.040 and p=0.045).
Conclusion: Our data suggest an association between bulimic atti-
tudes and the frequency of migraine. We suppose that, in our sample, 
school anxiety may lead to disordered eating attitudes which may 
influence the frequency of migraine.
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Objective: Primary headaches are the most common cause of pain in 
paediatric age. Greater occipital nerve injections (GONI) are an effec-
tive, safe and well tolerated treatment, which can be used for primary 
headache prevention both in adults and in children. We aim to evalu-
ate if the presence of neuropsychiatric comorbidities influences GONI 
response.
Methods: We retrospectively analysed the clinical history and thera-
peutic response of all paediatric patients with a primary headache 
diagnosis who underwent GONIs from June to December 2022 at the 
Headache Centre of Great Ormond Street Hospital in London, UK. We 
analysed demographic characteristics, headache diagnosis, psychiatric 
diagnosis, considering separately mood disorders and neurodevelop-
ment comorbidities (autism, ADHD, learning disabilities). Our primary 
outcome was response to treatment, considered as a >50% reduction 
in monthly headache days following twelve weeks from the GONI.
Results: 85 patients were included, 80% were female. Mean age at first 
injection was 14 years ± 1,6. The most frequent headache diagnosis 
was migraine without aura (n=44), followed by migraine with aura 
(n=25), NDPH (n=8), TTH (n=1) and cluster headache (n=1). The num-
ber of past GONIs administrations was 5 ± 2.5for each patient. Forty 
patients had previously received a neuropsychiatric diagnosis, n=25 
had mood disorders and n=15 neurodevelopment comorbidities, of 
which the most frequent were learning disabilities (47%), ADHD (40%), 
autism (20%) and eating disorders (20%). For our primary outcome, 
n=57 (67%) patients showed >50% reduction in monthly headache 
days.
There was no significant difference in GONI response in patients with 
mood comorbidity respect to those without (χ2=1.007). We also found 
no difference in response in patients with neurodevelopment comor-
bidity (χ2=0.884).
Conclusion: In our sample the presence of psychiatric comorbidities 
did not influence the effect of GONI for primary headache prevention. 
GONIs are helpful in adolescents with and without neuropsychiatric 
comorbidities.

Fig. 1 (Abstract P156)  See text for description

P157  
OnabotulinumtoxinA for the prevention of chronic migraine 
in adolescents: the experience of an italian third level headache 
center
I. Frattale, F. Ursitti, G. Sforza, G. Monte, M. A. N. Ferilli, S. Tarantino, M. 
Proietti Checchi, M. Valeriani, L. Papetti
Bambino Gesù Children’s Hospital, Developmental Neurology Unit, Rome, 
Italy
Correspondence: I. Frattale
The Journal of Headache and Pain 2024, 25(Suppl 1): P157

Objective: Migraine is the main cause of headache in children with 
the possibility of turning into a chronic form in up to 5% of cases, 
causing severe disability and daily activities impairment. The use of 
onabotulinumtoxinA (BT-A) for the treatment of chronic migraine in 
adults represents one of the greatest efficacy treatments with many 

safety data collected. Only few data to date about the use in evolutive 
age. The present study aims to describe the experience with BT-A for 
the treatment of chronic migraine in adolescents.
Methods: All patients under the age of 18 treated with BT-A at the 
Headache Center of the Bambino Gesù Children Hospital from Novem-
ber 2018 to November 2022 were included. The patients underwent 
BT-A injections according to PREEMPT protocol.
Parameters considered were demographic characteristics, number 
of injections received, adverse effects and responder to treatment. 
We classified patients in responders if achieving a ≥50% reduction 
in Monthly migraine days (MMD), partial responders if achieving a 
30–49% reduction in MMD and non-responders if achieving a <30% 
reduction from the baseline.
Results: The treated population consisted of 46 patients, with a mean 
age of 14.7 ± 1.5 years. 37 were females.
Before starting the BT-A, all subjects had previously attempted at least 
one prophylactic therapy and 58,7% discontinued them due to side 
effects. The number of BT-A administrations for each patient was 3.4 ± 
3. Five patients discontinued the therapy after the first administration 
because of untoleration to the injections. No treated patients reported 
major side effects. One patient reported neck muscle weakness, 3 
reported injection site redness or mild oedema. A response to treat-
ment was observed in 35% of subjects at the first administration and 
68% were responders (partially e complete) to treatment within the 
first three administrations of OBT-A, with a progressive improvement 
with the number of administrations.
Conclusion: this case series shows the excellent safe profile and effec-
tiveness of BT-A in pediatric age of preventive treatment of chronic 
migraine.

Fig. 1 (Abstract P157)  See text for description

Fig. 2 (Abstract P157)  See text for description
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Objective: To analyze the efficacy and safety of onabotulinumtoxinA 
(BTX-A) in pediatric patients with chronic (resistant) migraine.
Methods: Prospective study including patients under 18 years of age 
with chronic migraine treated with BTX-A (PREEMPT protocol) as com-
passionate use. Demographic data, efficacy variables (headache days/
month-HDM; migraine days/month-MMD, analgesic days/month-
AMDM) and side effects were collected. A ≥50% reduction in HDM 
was considered response to BTX-A. Efficacy and safety were analyzed 
at 6 and 12 months.
Results: 17 patients were included, median age 15 years [14, 16]; 13 
were female (76.5%). Most frequent comorbidities: anxiety (2/17) 
and depression (3/17). The median age at chronification was 13 [10, 
14]. Basal frequency: 24.2±5.1 HDM, 17.9±9.2 MMD and 14.0±8.7 
AMDM. At 6 months (n=17), 11 patients (64.71%) were responders, 
with a mean reduction in HDM of -11.2±11.2 (p=0.011). At 12 months 
(n=12), 8 patients (66.7%) were responders, with a mean reduction 
in HDM of -15.0±7.4 (p=0.015). No adverse effects were reported. 3 
patients discontinued treatment before 12 months due to clinical 
improvement.
Conclusion: BTX-A is effective, well tolerated, and safe in adolescents 
with chronic migraine resistant to oral preventatives. Our data support 
the use of BTX-A as a therapeutic tool in the pediatric population.
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Objective: We comparatively investigate pain perception and sleep 
and the effect of a three-month placebo-controlled olfactory training 
on pain perception in children and adolescents with primary head-
aches and healthy individuals.
Methods: We examined 173 children and adolescents (103 with pri-
mary headaches, 70 healthy individuals). We collected data on head-
ache diagnosis (ICHD III), clinical parameters, Depression Inventory 
Questionnaire for Children and Adolescents (DIKJ), State and Trait 
Anxiety (Staik S/T), Pittsburgh Sleep Quality Index (PSQI), Pediatric 
Migraine Disability Assessment Score (PedMIDAS)). Furthermore, we 
performed psychophysical testing of sensory and pain thresholds 
using Quantitative Sensory Testing (QST.)
Additional 89 children and adolescents with primary headaches per-
formed a three-month placebo-controlled olfactory training (OT). We 
compared pain thresholds and sleep quality before and after the olfac-
tory training.
Results: Children and adolescents with primary headaches (PH) have 
significantly worse sleep quality than healthy controls (C) (Mean PSQI: 
PH 5.99±0.334, C 3.64±0.261; p<.001). Furthermore, patients showed 
significantly higher pain sensitivity and lower mechanical pain thresh-
olds (p=0.028).
Children and adolescents with primary headaches had significantly 
more comorbidities than healthy individuals (p<.001), other pain dis-
orders in 11.49% and psychiatric comorbidities in 14.49% of children 
and adolescents with primary headaches.
After OT children and adolescents showed increased pain thresholds 
(p<.001) and lower pain sensitivity (p<.001) than patients with placebo 

training. The headache diagnosis had no influence on the effect of the 
OT regarding pain threshold (p=0.092) and pain sensitivity (p=0.563).
Conclusion: Patients with primary headaches showed increased pain 
sensitivity and decreased sleep quality compared to healthy controls. 
OT can decrease pain sensitivity in Children and adolescents with pri-
mary headaches.
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Objective: To evaluate the efficacy and tolerability of the ketogenic 
diet in pediatric patients with chronic migraine. The ketogenic diet 
(KD) is a safe and well tolerated therapeutic tool for various metabolic 
and neurological disorders, used successfully for more than a century 
for epilepsy but its potential therapeutic efficacy on migraine has been 
little explored, especially in pediatric age. Different experimental mod-
els show that KD is able to reduce the propagation of cortical diffusion 
depression and to decrease cerebral excitability favoring GABAergic 
transmission. Furthermore, KD and ketone bodies can inhibit neuroin-
flammation, oxidative stress and free radical formation, which are pro-
cesses involved in the pathophysiology of migraine
Methods: We conducted a retrospective observational study on 5 
chronic migraine patients who received a KD; mean age was 15 years, 
all female, mean baseline BMI was 25.8; baseline frequency of head-
ache was 24.4 episodes/months. Were evaluated at the baseline and 
then after 1, 3 and 6 months both from a neurological and a nutri-
tional point of view, including BMI.
Results: Only 2 patients completed the 6-month follow-up (FU); 2 
patients discontinued the ketogenic diet respectively after 3 weeks 
and after one month due to metabolic acidosis and side effects. One 
patient discontinued after 3 months due to poor efficacy. In the two 
patients who completed FU, there was a reduction in headache fre-
quency greater than 50% in one patient and less than 50% in the 
other, respectively. Only in one of the two patients there was also a 
reduction in BMI (from 24 to 20.1). In both patients there was a signifi-
cant difficulty in adhering to the dietary pattern and they stopped DK 
at the end of FU.
Conclusion: KD as a preventive treatment for migraine seems to be 
effective, also in pediatric age; however, in children there is greater dif-
ficulty in adherence and tolerability to the dietary regimen, which is 
difficult to apply as a first-line prophylaxis.
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Objective: To present a case of Idiopathic intracranial hypertension 
(IIH), initially manifested by hemifacial spasm (HFS), occurring several 
years before the onset of headache. IIH typically presents with head-
ache, tinnitus, ocular findings, and less frequently, sixth cranial nerve 
palsy. Other false localising signs, such as seventh cranial nerve dys-
function, have rarely been reported, but are usually associated with 
headache.
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Methods: Case report and literature review.
Results: A 41-year-old woman, with a 5-year history of right-sided 
facial twitching and tinnitus, presented with daily persistent head-
ache. The headache was pulsatile, located in the right temporal area, 
and had worsened over the past three months. She experienced asso-
ciated symptoms of nausea, photophobia and transient visual obscu-
rations. The headache and the facial twitching would worsen when 
lying down. No diplopia or dysautonomic features were identified. 
Her body mass index was 35 kg/m2. On examination bilateral papil-
loedema and right HFS were observed. Optic coherence tomography 
revealed increased thickness of both optic nerves. Imaging showed 
an empty sela and narrowing of both the lateral and sigmoid sinuses. 
Lumbar puncture (LP) opening pressure (OP) was measured over 
50cmH2O. Following the LP, there was an immediate improvement of 
the right HFS.
Conclusion: To the best of our knowledge this is the first reported 
case of IHH presenting as HFS several years before the onset of head-
ache. This case emphasizes the importance of considering IIH as a 
possible diagnosis in the presence of atypical clinical features, such as 
hemifacial spasm associated with persistent tinnitus and suggestive 
neuroimaging or ophthalmologic IIH features, even in the absence of 
headache. Prompt diagnosis and treatment are crucial. The elevated 
OP and immediate resolution of the HFS after the LP further confirmed 
the aetiology of the clinical presentation. In this case the diagnosis 
was delayed by 5 years.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: Idiopathic intracranial hypertension (IIH) is a disease mostly 
occurring in young obese women, often presenting with chronic 
migraine-like headache. Monoclonal antibodies (mAbs) against calci-
tonin gene-related peptide (CGRP) or its receptor are a novel effective 
preventive treatment in migraine patients.
Methods: In this pilot single-centre study, pwIIH with resolved 
papilledema, yet persisting migraine-like headache, were offered to 
receive anti-CGRP mAbs. The primary endpoint was mean change 
in number of headache days/month after three (M3) and six months 
(M6). Secondary endpoints were defined as follows: (1) reduction of 
acute headache medication use, (2) improvement of headache days 
(≥50%) or headache freedom, (3) adverse events (AE).
Results: Eight pwIIH (mean age 30.5 years [SD 10.3], 100% female, 
median disease duration 1.2 years [IQR 0.4–6.8])were included (ere-
numab: 6, fremanezumab: 2). Mean number of headache days/month 
at baseline was 15.3 (5.3). The latter was reduced by 8.4 (5.7) and 9.5 
(5.3) days at M3 and M6, respectively (p<0.001). Mean number of days/
month with acute headache medication was reduced at M3 (–3.8 [2.9], 
p=0.004) and M6 (–4.5 [3.3], p<0.001). Improvement in headache days 

was seen at M3 (4 [50.0%]) and M6 (5 [62.5%]), whereas headache free-
dom was achieved in one patient at M3 but none at M6. No serious AE 
were observed. One patient experienced transient injection-site reac-
tion, and no infections or elevation of liver enzymes were noted. There 
was no discontinuation of treatment.
Conclusion: Anti-CGRP mAbs may be a safe, efficient and well-toler-
ated treatment option in pwIIH with migraine-like headache persisting 
after papilledema resolution.

Fig. 1 (Abstract P164)  See text for description
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Fig. 2 (Abstract P165)  See text for description

Fig. 3 (Abstract P165)  See text for description
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Objective: The purpose of this study is to investigate the prevalence 
and characteristics of migraine-type headaches in patients with multi-
ple sclerosis (PwMS).
Methods: A questionnaire was developed following the criteria of 
the international society of Headaches and was provided to patients 
with MS online. The study was conducted in the Sina Hospital affili-
ated with Tehran University of Medical Sciences, Tehran. Iran.
Results: Approximately 360 pwMS filled out the questionnaire. 
About 90% of these patients were women. The average duration 
of the disease was about 10 years. About 70% of the patients were 
relapsing-remitting MS, 10% primary progressive MS, and 15 % 
secondary progressive MS. The most common disease-modifying 
drugs were platform drugs. According to the international headache 

society criteria, approximately 43% of patients reported migraine 
headaches. More than 40% of patients reported their headaches 
as very severe pain. The most commonly used migraine prophylac-
tic medications were nortriptyline, propranolol, and gabapentin. 
Nearly 50% of all patients reported headaches accompanied by MS 
relapses. Most of them pointed out their headaches in the preced-
ing days before relapses. Of those who received corticosteroids, the 
majority reported improvement in headaches.
Conclusion: Migraine is one of the common headaches in patients 
with MS, and the characteristics of this headache in MS patients 
are similar to the healthy population. Some MS patients reported 
aggravation of their headaches before or during an attack, and the 
majority of them improved with steroids. But many headache suffer-
ers have their attacks for a prolonged time and considerably affect-
ing their quality of life. So it is important to consider migraine as a 
common and potentially disabling problem in MS patients. Also, as 
a headache might be a predictor of an MS attack, it could track more 
attention of the physicians to control it even before the start of a 
profound neurological deficit.
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Prevalence of trigeminal neuralgia in patients with MS
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Jahromi2
1Tehran University of Medical Sciences, Tehran, Iran; 2Shahid Beheshti 
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and Dietetics, Tehran, Iran
Correspondence: S. Razeghi Jahromi
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Objective: MS is one of the main causes of disability in young peo-
ple. One of the most important complaints in MS patients is pain. This 
pain occurs in a variety of ways. Trigeminal neuralgia is characterized 
by recurrent unilateral sharp pain attacks, often triggered by innocu-
ous stimuli, which occur in the distribution areas of branches of the 
trigeminal nerve. It seems that there is an association between the 
occurrence of TN with MS. The prevalence of TN in the general popu-
lation is less than 0.1%versus 1.1 and 6.3% in different studies of MS 
patients. This research aims to investigate the prevalence and char-
acteristics of TN in patients with multiple sclerosis (PwMS) in the MS 
clinic, in Tehran.
Methods: A questionnaire was developed following the criteria of the 
international society of Headaches and was provided to patients with 
MS online. The study was conducted in the Sina Hospital of the Tehran 
University of Medical Sciences.
Results: About 350 patients with MS completed the questionnaire. 
The majority of these patients were women. The mean disease dura-
tion was about 9 years. Approximately 70% of the patients were diag-
nosed with relapsing-remitting MS, 10 % with primary progressive MS, 
and 14 % with secondary progressive MS. More than 40% of patients 
received platform drugs. According to the international headache 
society criteria, about 10% reported TN. More than 50%of patients 
mentioned improvement in their pain by conventional treatment of 
idiopathic trigeminal neuralgia. In contrast to classic and idiopathic TN, 
about 70% of MS patients with TN experience pain in the V1 branch 
of the trigeminal nerve. The pain has combined with jaw weakness in 
about 30% of patients. In about 20% of patients, trigeminal neuralgia 
leads to MS diagnosis. In nearly 30% of patients, the other side of the 
face also was involved. Nearly 10% of PwMS experienced more than 
one episode of TN attacks.
Conclusion: In our study, the prevalence of TN was about 10% which 
is significantly higher than 0.1% in the general population. The oph-
thalmic (V1) division of the trigeminal nerve was the most common 
part of pain. In the majority of the study patients, the onset of MS pre-
ceded the onset of pain.
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Objective: To analyze the clinical characteristics of our patients with 
spontaneous intracranial hypotension (SIH) and evaluate the results of 
our workup algorithm.
Methods: Prospective study. Patients over 18 years old with SIH who 
did not responded to bedrest, evaluated in our center from July 2022 
to May 2023, were included. To try to localize the CSF leak we per-
formed a complete spine MRI. We selected targeted blood patch (BP) 
in patients with a leak visible in the MRI, otherwise we used blind BP. 
In patients with persistent headache at 2 weeks visit, a CT myelog-
raphy (CTm) was performed. If the leak was found we did a targeted 
BP patch, if not, we repeated the blind BP. We analyzed sex, age, diag-
nostic delay, headache phenotype, related symptoms, image studies 
results, type of treatment, response at 1 and 6 months (after the last 
treatment).
Results: We included 11 patients (55% women). 45 years old in aver-
age. Mean diagnostic delay was of 40 days. All the patients suffered 
orthostatic headache. 10 patient had related symptoms: nausea and 
vomit 73%, tinnitus 45%, dizziness 36%. Brain MRI signs of hypoten-
sion was present in 10 patients (91%). Spine MRI showed epidural 
collection in 6 patients, but none with visible leak. Blind BP was per-
formed in every patient. In 7 patients (64%) no other treatment was 
needed, being all of them headache free at 1 month visit. Regarding 
the 6 months visit, 4 patients were pain free, 1 did not reached it 
yet and 2 were lost. 4 patients did not responded to the first BP and 
underwent a CTm. In 3 of them the leak was found and a targeted 
BP was performed. At 1 month 2 patients were pain free and one is 
still pending. The only patient with no visible leak in the CTm under-
went a second blind BP and was asymptomatic at 1 month (6 month 
visit was not reached yet).
Conclusion: Orthostatic headache was the most common symptom 
in SIH patients. Blind BP was effective to treat most patients. In our 
group, CTm was useful to localize the leak, while spine MRI was not.
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Application of ultrasound measurement of the optic nerve 
sheath diameter as a diagnostic and follow‑up test in idiopathic 
intracranial hypertension: a case report
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1Hospital General Universitario Dr. Balmis, Neurology, Alicante, Spain; 
2Instituto de Investigación Sanitaria Biomédica de Alicante (ISABIAL), 
Group 1: Neuroscience Research, Alicante, Spain
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Objective: This case report highlights the utility of orbital ultrasonog-
raphy as a non-invasive diagnostic tool in suspected cases of head-
ache attributed to idiopathic intracranial hypertension (IIH).
Methods: A 40-year-old obese male with no prior medical history 
was admitted to the Neurology ward presenting with a 10-day 
course of moderate-intensity holocranial and oppressive headache 

that was unresponsive to analgesics. The headache worsened while 
lying down and was accompanied by nausea but no vomiting. The 
patient denied diplopia or visual deficits. Neurological examination 
and fundoscopic evaluation revealed no abnormalities.
Results: Based on clinical suspicion of headache due to intracra-
nial hypertension, a brain magnetic resonance imaging was con-
ducted, revealing posterior sclera flattening and vertical tortuosity 
of both optic nerves, suggestive of IIH. A lumbar puncture (LP) was 
performed, obtaining a cerebrospinal fluid (CSF) with an opening 
pressure at the upper limit of normal (19 cm H2O in lateral decu-
bitus position). Cytobiochemical and microbiological analysis of CSF 
were normal. In order to avoid a repeat LP, an orbital ultrasonogra-
phy was performed, revealing a mild papilledema and bilateral optic 
nerve thickening. Measurement of the optic nerve sheath diameter 
(ONSD) at 3 mm behind the optic disc showed high values of 9.6 
mm in the right eye and 9.3 mm in the left eye, strongly indicative of 
intracranial hypertension. Following treatment with acetazolamide, 
the patient showed progressive improvement of his symptoms, with 
an early restoration of the ONSD value.
Conclusion: It has been determined that threshold value above 
which the ONSD indicates intracranial hypertension is 5.7 mm (sen-
sitivity and specificity close to 100%). It can be detected earlier than 
papilledema during fundoscopic exam. Thus, ultrasound measure-
ment of the ONSD is considered a potential tool for early diagnosis 
and monitoring of IIH.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.

Fig. 1 (Abstract P170)  See text for description
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Fig. 2 (Abstract P170)  See text for description

Fig. 3 (Abstract P170)  See text for description
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Objective: The aim of this study was to determine the spectrum of 
headache causes in patients with new-onset headache that was not 
explained by the initial CT scan. We also wanted to identify the clinical 
variables associated with a higher likelihood of secondary headache 
in this group and to determine the importance of cerebrospinal fluid 
(CSF) examination in these patients.
Methods: In this retrospective study, the medical records of 218 
patients (140 women, median age 44 years, range 15 - 87) admitted 
to the large university hospital between 2016 and 2023 with new-
onset headache lasting up to 2 weeks and a negative initial CT scan 
were reviewed. All the patients underwent CSF examination and (in 
unexplained cases) other imaging (mostly MR and MR-venography).
Results: Secondary headache (SH) was found in 86 patients (39.4%), 
while 132 patients (60.6%) had primary headache (mostly migraine 
with or without aura). The CSF was abnormal in 36 patients (16.5% 
of the total group): meningitis or meningoencephalitis was found 
in 26 cases, subarachnoid haemorrhage (SAH) was confirmed in 
10 patients (of which 2 were aneurysmal). The spectrum of other 
SH causes included intracranial venous thrombosis (14 patients), 
cerebral infarction (11), Tolosa-Hunt syndrome (8), and a few oth-
ers. On a group level, patients with SH were older and more likely 
to have abnormal findings on clinical neurological examination. SH 
was also more likely in patients with longer duration of symptoms: it 
was confirmed in about 2/3 of patients with symptoms lasting more 
than a week, but only in 1/3 of those with symptoms lasting less 
than 24 hours.
Conclusion: The study confirms the importance of CSF examination 
in new-onset short-term headache with negative CT scan. In addi-
tion to neuroinfections, it allows the detection of SAH, which is con-
firmed in about 5% of such patients. Secondary headache is more 
likely in older patients with objective neurological abnormalities 
and longer duration of symptoms.

P173  
Stenting in idiopathic intracranial hypertension (IIH): 
from pathophysiology to treatment
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Objective: IIH is a disease characterized by increased intracranial 
pressure typically in young and obese population, whose pathogen-
esis remains unknown. Controversy still exists as to its pathophysiology, 
with three possible intracranial mechanisms described: alterations in 
CSF dynamics, increased venous sinus pressure, and hormonal and met-
abolic mechanism. We present the case of a patient diagnosed with ICH 
refractory to medical treatment who was treated with venous stenting.
Methods: A 25-year-old male with a history of obesity was referred 
from Ophthalmology with clinical symptoms of loss of visual acuity 
of 3 months of evolution and bilateral papilledema in the ocular fun-
dus. He had oppressive holocranial headache with alarm symptoms. 
A cranial scan was performed, which was normal, and later a lumbar 
puncture, with outflow pressure > 55 cmH20, leaving an outflow pres-
sure of 15cmH20, improving clinically. The study was completed with 
blood test, cerebral MRI with arterial/venous vascular study, in which 
alteration in the transverse venous sinus was observed.
Results: Medical treatment was optimized, requiring a progres-
sive increase up to maximum doses of acetazolamide and furosem-
ide, requiring a new lumbar puncture for evacuation. The study was 
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completed with cerebral angiography, which confirmed a stenosis of 
the transverse sinus with a gradient of more than 8 mmHg, so a stent 
was placed, with complete recovery of the caliber. The patient is cur-
rently asymptomatic with withdrawal of medication.
Conclusion: Venous sinus stenting is a growing treatment option in 
selected patients who are refractory to medical treatment that shows 
a lower rate of complications and recurrences compared to other inva-
sive treatments.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: What is the treatment response of transverse sinus stent-
ing (TSS) in patients with refractory idiopathic intracranial hyperten-
sion (rIIH), and how venous manometry correlates with magnetic 
resonance venography (MRV) and high-resolution T1-contrast (HRTC) 
measurements?
Methods: A retrospective study evaluated patients who received 
venous manometry for rIIH between 1/2022-12/2022 at Thomas Jef-
ferson University. Subjects with prior brain/spine surgery or those with 
secondary causes of elevated intracranial hypertension were excluded. 
TSS responses were assessed at 3 and 6 months post-TSS. Pre-TSS 
venous assessments, using MRV and HRTC, were correlated with 
venous manometry findings (trans-stenotic pressure gradient [TSPG] 
≥8 mmHg).
Results: Twenty subjects who underwent venous manometry were 
identified; eighteen (female 17, age 39.6±10.8, BMI 35.7±8.6; Cauca-
sian 9, African American 8) received TSS. Post-TSS 3-month responses 
(TSPG <8 [n=6] vs. ≥8 [n=12]) were reportedly better/no change/
worse/no data for headache (4/0/1/1 vs. 8/1/0/3), vision (3/1/0/2 vs. 
4/3/0/5), papilledema (1/0/0/5 vs. 2/0/0/10), and pulsatile tinnitus 
(3/0/0/3 vs. 4/1/1/6); 6-month responses for headache (1/1/1/3 vs. 
6/0/1/5), vision (1/1/0/4 vs. 3/1/0/8), papilledema (1/1/0/4 vs. 5/1/0/6), 
and pulsatile tinnitus (3/0/0/3 vs. 3/0/1/8). For pre-TSS assessment, 
unilateral stenosis (≥67%) with contralateral hypoplasia correlated 
with TSPG-confirmed stenosis (TSPG ≥8) in 5/6 (83.3%) vs. 2/2 (100%) 
subjects using MRV vs. HRTC, respectively, whereas unilateral steno-
sis alone correlated in 1/3 (33.3%) vs. 0/1 (0%), bilateral stenosis in 
4/8 (50.0%) vs. 3/6 (50.0%), and no stenosis in 0/2 (0%) vs. 0/1 (0%) 
subjects.
Conclusion: TSS may improve rIIH symptoms, including headache, 
vision, papilledema, and tinnitus. Unilateral stenosis with contralateral 
hypoplasia on MRV/HRTC seemed to correlate with TSPG-confirmed 
stenosis more than bilateral stenosis or unilateral stenosis alone.

Table 1 (Abstract P174)  Transverse sinus stenting response at 3 
and 6 month follow-up
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Objective: Idiopathic intracranial hypertension, a systemic metabolic 
disease, causes headaches and visual loss. Sustained weight loss is 
the only disease modifying therapy. The objective was to evaluate the 
effectiveness of bariatric surgery as compared to a dietary interven-
tion beyond 5 years in people with active IIH.
Methods: This 5-year randomized clinical trial (Idiopathic Intracranial 
Hypertension Weight Trial) enrolled women with active IIH and a body 
mass index ≥35 kg/m2 between March 1, 2014, and May 25, 2017, for 
either bariatric surgery or community weight management. Outcome 
measures included ICP measured by lumbar puncture and anthropo-
metric measures after 60 months.
Results: Twenty-eight participants were followed up for the 60-month 
visit. Eleven had received bariatric surgery within the first 12 months 
of randomisation. A further 4 were initially randomised to community 
weight management but had bariatric surgery after 24 months. Partic-
ipants in the surgical arm lost significantly more weight compared to 
baseline with mean (SD) reduction of 18.0kg (13.4) versus an increase 
in weight of 4.9kg (18.1) in the community weight management arm, 
p=0.0049. A greater reduction in intracranial pressure compared to 
baseline was also demonstrated at the 60-month visit in the surgi-
cal arm with a reduction of 12.5 cmCSF (8.5) vs 3.8 cmCSF (8.0) in the 
community weight management arm, p=0.064. The reductions in the 
weight and intracranial pressure in the surgical arm were sustained 
since the 12- and 24-months visits.
Conclusion: There was maintenance of effect for both weight loss 
and intracranial pressure reduction beyond 5 years post bariatric sur-
gery. The persistent improvement demonstrates sustained disease 
remission.
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Objective: Although aura in epilepsy is usually considered as a phe-
nomenon in patients with focal seizures, headache can occur as an 
aura or solitary epileptic symptom in patients with generalized sei-
zures. There is only limited information on the headache as an aura in 
patients with focal and generalized seizures
Methods: We performed a 14-year retrospective study of patients 
with focal and generalized seizures and analyzed the proportion and 
characteristics of patients with auras including headache.
Results: In our Cohort, 1,632 patients were classified as having focal 
seizures, while 162 patients were classified as having generalized sei-
zures. We excluded 311 patients with focal seizures and 60 patients 
with generalized seizure from analysis due to insufficient follow-up 
or lack of detailed clinical information. Among the 1321 patients with 
focal seizures, headache was described as an aura in 103 patients 
(7.8%) while headache was described as an aura in 26 patients with 
generalized seizures (25.2%) While there was no difference between 
patients with or without headache in focal seizures, the age of onset 
of seizures was significantly lower in patients with headache as an aura 
than in patients without headache in generalized seizures (14.8 ± 3.8 
vs 24.7 ± 16.2, p = 0.003).
Conclusion: Our study showed that headache as an aura was more 
common in patients with generalized seizures and patients with a 
younger age of onset of seizures are more likely to experience head-
ache as an aura in these patients.
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Efficacy of ubrogepant for the treatment of migraine 
symptoms during the prodrome (premonitory phase): results 
from the PRODROME trial
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Objective: To evaluate the efficacy of ubrogepant 100 mg to treat 
migraine symptoms during the prodrome (premonitory phase). 
Ubrogepant is a calcitonin gene-related peptide (CGRP) receptor 
antagonist approved for the acute treatment of migraine. The pri-
mary objective of the PRODROME trial was to evaluate the efficacy of 
ubrogepant to prevent or attenuate headache following administra-
tion during the prodrome.
Methods: PRODROME was a multicenter, randomized, double-blind, 
placebo-controlled, crossover trial that enrolled adults who experi-
enced 28 migraine attacks with moderate-to-severe headache per 
month. 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 used an e-diary to record the presence and severity of 
symptoms at the time of each qualifying prodrome event. We report 
the frequency and severity of common prodromal symptoms and the 
presence/absence of these symptoms over 48 hours post-dose.
Results: During the double-blind treatment period, the most com-
mon prodromal symptoms reported prior to study drug admin-
istration were (ubrogepant-treated and placebo-treated events, 
respectively) sensitivity to light (60.9% and 60.8%), fatigue (50.7% 
and 50.3%), neck pain (40.2% and 40.1%), sensitivity to sound 
(35.9% and 36.1%), and dizziness (29.0% and 31.0%). Between 30.8% 

and 57.2% of these symptoms were moderate or severe in intensity. 
The proportion of events with absence of sensitivity to light after 
ubrogepant 100 mg was numerically greater than after placebo, 
starting 2 hours post-dose and extending through 48 hours (nomi-
nal P≤0.0109 for hours 2-8). Time to absence of each individual pro-
dromal symptom was shorter after treatment with ubrogepant than 
after placebo.
Conclusion: Treatment with ubrogepant 100 mg during the pro-
drome improved the common migraine prodromal symptoms com-
pared with placebo.
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of continuous hemicranial pain
J. Munoz‑Cerón1, S. Castro1,2

1Hospital Universitario Mayor Méderi – CIMED, Neurology, Bogotá, 
Colombia; 2Hospital Universitario Mayor Méderi – CIMED, Neurology, 
Bogotá, Colombia
Correspondence: J. Munoz‑Cerón
The Journal of Headache and Pain 2024, 25(Suppl 1): P178

Objective: To describe non-exophytic carcinoma of the tongue as a 
etiology of hemicranial pain and to contribute to
Methods: Case report
Results: Most of the tumor lesions in the tongue are evident on 
physical examination, in cases in which this does not occur, it is 
possible that invasion of the adjacent neural structures could bring 
about headache as initial manifestation. We present the case of a 
57-year-old man with complaining of persistent hemicranial left 
pain in whom, after extensive work up and multiple therapeutical 
interventions, including indomethacine, a non-exophytic carcinoma 
of the tongue with infiltration to the ipsilateral glossopharyngeal 
nerve was documented as the etiology of the headache. After sur-
gical treatment, chemotherapy, radiotherapy and follow up for 2 
years, the patient has remained asymptomatic.
Conclusion: This case report suggests considering the tongue as a 
structure of potential origin for secondary etiologies of persistent 
hemicranial headache and reports a clinical variant of Painful glos-
sopharyngeal neuropathy attributed to a known cause (ICHD - 13.2.2.1)
Disclosure statement: Informed consent to publish this case study 
and its potentially identifiable information of the patient was 
obtained from the individual involved. The patient gave explicit 
permission for the publication of this case report, including any rel-
evant clinical details.

Fig. 1 (Abstract P178)  Sagittal T1+C fat sat. llidefine and heterogene-
ously enhancing mass in the posterior left tongue, infiltrates mylohy-
oid and genioglossus muscles (white arrow)



Page 79 of 161The Journal of Headache and Pain  2024, 25(Suppl 1):123	

Fig. 2 (Abstract P178)  [40X, hematoxylin and eosin (HE)]. Tongue 
mucosa with Squamos cell carcinoma moderately differentiated con-
sisitingn of large cells, non-keratinizing with lymphatic and perinueral 
invasion. Grade 2, P16 positive 65%
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Objective: Visual snow syndrome (VSS) is a recently classified neu-
rological disorder. Its main symptom is a pan-field visual disturbance 
described as tiny flickering dots, resembling the static noise of an 
untuned television. Additional symptoms include palinopsia, entop-
tic phenomena, photophobia, and nyctalopia. Based on an epide-
miological association with migraine aura and hypothesized shared 
pathomechanisms, the International Classification of Headache Dis-
orders included VSS as a complication of migraine. This study aims to 
investigate the prevalence and characteristics of VSS among migraine 
patients of a tertiary headache center.
Methods: This analysis is part of a cross-sectional cohort study con-
ducted at a specialized headache center. Migraine patients were 
asked to complete various questionnaires covering demographic 
information, headache characteristics, VSS features and the Depres-
sion, Anxiety and Stress Scale 21 (DASS-21).
Results: Out of 808 migraine patients (mean age 44.4 ± 13.3 years, 
87.0% female, 43.7% with migraine with aura), 25 (3.1%, 95% con-
fidence interval (CI), 1.9 – 4.3) met the diagnostic criteria for VSS. 
The prevalence of migraine aura did not differ significantly between 
patients with and without VSS (48.0% vs. 43.6%, p=0.813), nor did 
the type and duration of the aura. Higher DASS-21 scores were 

associated with VSS (Anxiety p<0.01, Depression p<0.05, Stress 
p<0.05).
Conclusion: In this large study of migraine patients, the preva-
lence of VSS was unaffected by the presence, type and duration of 
migraine aura and comparable to the prevalence of population-
based studies in the UK. The lack of association between migraine 
aura and VSS suggests that VSS is an independent medical condition 
rather than a manifestation of migraine aura.

Fig. 1 (Abstract P179)  See text for description

Fig. 2 (Abstract P179)  See text for description

Fig. 3 (Abstract P179)  See text for description
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Objective: Alice in Wonderland Syndrome (AIWS) is a rare sensory 
disorder, characterized by an imbalance between self-perception 
and surroundings resulting in distorted somatosensory and/or visual 
perception of the body image or the environment. It also involves dis-
torted time perception and symptoms of derealization/depersonali-
zation. AIWS is frequently reported among individuals with migraine, 
prompting discussions about its potential recognition as a form of 
migraine aura. Prevalence, underlying causes and clinical characteris-
tics however are poorly understood. This study aims to investigate the 
prevalence and features of AIWS in patients with migraine.
Methods: The analysis was conducted at a tertiary headache center 
as part of a prospective cross-sectional cohort study. Migraine 
patients completed questionnaires that collected information on 
demographics, headache and AIWS features, and various visual phe-
nomena (e.g. fragmented vision, scotoma, tunnel vision).
Results: Out of 808 migraine patients (mean age 44.4 ± 13.3 years, 
87% women), a total of 133 (16.5%) reported having experienced 
AIWS core symptoms at some point in their lives, lasting half an 
hour on average. The most frequent symptoms were micro- and/
or teleopsia (72.9%), followed by macro- and/or microsomatogno-
sia (49.6%) and macro- and/or pelopsia (38.2%). About two-thirds 
(65.1%) experienced headaches before, after, or during the occur-
rence of AIWS symptoms. More than half (53.3%) reported their 
initial AIWS episode happening at an age of 18 years or younger. 
Patients with AIWS were more likely to be diagnosed with migraine 
with aura compared to those without AIWS (52% vs. 42%, p = 0.04), 
and reported a higher occurrence of 16 out of 22 visual phenomena 
investigated.
Conclusion: In this study of migraine patients, AIWS was found to 
be a common lifetime phenomenon. The association between AIWS 
and migraine with aura, as well as the similar time course, might 
suggest shared underlying mechanisms.
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Objective: To assess changes of aura episodes and their relation 
with the onset of headache during prolonged long anti-CGRP mAb 
treatment.
Methods: We evaluated the entire cohort of patients treated with 
anti-CGRP mAbs in a tertiary Headache Center. All patients who 
experienced at least one episode of aura per month, as reported in 
their medical history and during the baseline period were included. 
The presence of attacks with aura was carefully monitored at base-
line and in the last 3 months of treatment.
Results: We analyzed data from 13 patients who provided complete 
information on aura. Among them, 9 were females (69.2%), 12 had 
chronic migraine (92.3%), and 12 had MO (92.3%) at baseline. Twelve 
patients received a diagnosis of both migraine without (MwoA) and 
with aura (MwA) for 12 patients, and one patient only MwA. The 
mean duration from the onset of first aura episode was 17.8±7.9 
years, with an mean duration of aura episodes of 34.2±15.7 min-
utes. Nine patients (69.2%) reported visual aura, while 4 patients 
(30.8%) experienced both visual and sensory aura. At baseline, the 
average number of MHDs was 22.3±7.5, with 9.08±9.1 with aura. 
After 12 months of treatment, the number of d MHDs with aura 
in the last 3 months of treatment was stably reduced to 2.6±2. All 
patients, except one, reported a consistent reduction in aura epi-
sodes throughout therapy. Three patients reported episodes of aura 
without subsequent headache, a phenomenon that was not present 
prior to anti-CGRP treatment.

Conclusion: Anti-CGRP mAbs reduced the frequency, intensity, and 
duration of aura consistently with the reduction of MHDs. Only one 
patient reported episodes of aura without subsequent headache.
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Objective: Recent studies have suggested right-side dominance 
in migraine pain and possible linking handedness and psychiatric 
comorbidity to pain lateralization. The objective of our study was to 
investigate the frequency of unilateral headaches and identify the fac-
tors contributing to pain lateralization.
Methods: In this prospective study, we examined the relationship 
between pain lateralization and demographic data, handedness, 
and comorbid psychiatric illness in patients with migraine. Handed-
ness was determined using the Edinburgh handedness inventory.
Results: Among the 430 patients included in the study, 84.9% were 
female. The age range of the participants was 19-81 years, with 
88.4% being younger than 60 years old. The duration of the disease 
ranged from 1 to 55 years, with a mean of 22.7 years. The majority of 
the patients (89.8%) were right-handed. Comorbidity with depres-
sion and anxiety was observed in 58.3% and 47.2% of the patients, 
respectively. Out of the total participants, 49.8% (214 patients) 
reported experiencing unilateral pain. Among these cases, 42.5% 
had right-sided pain, 41.6% had left-sided pain, and 15.9% reported 
unilateral pain without any specific side predominance. The absence 
of depression was associated with a unilateral headache (p=0.03). 
There were no statistically significant differences observed in terms 
of pain lateralization when considering sex, age, handedness, pres-
ence of chronic migraine, and psychiatric comorbidities.
Conclusion: Our study suggests that there is no dominant side for 
migraine pain, challenging the notion of right-side predominance. 
Additionally, our findings indicate that handedness and psychiatric 
comorbidity do not seem to be significantly associated with pain 
lateralization.
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Objective: The objective of this study was to compare the demo-
graphic features and clinical characteristics of headaches in patients 
diagnosed with migraine with aura and migraine without aura. Addi-
tionally, the association between a history of minor head trauma with 
aura and headache frequency was explored.
Methods: Patients were enrolled based on their diagnosis of 
migraine, following the criteria outlined in the International Classi-
fication of Headache Disorders (ICHD-3). Detailed headache charac-
teristics were assessed using a one-month headache survey. Medical 
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history, including the presence of comorbidities such as GI upsets, 
hypertension, diabetes mellitus, and hypothyroidism, and a his-
tory of head trauma was documented. Laboratory tests were con-
ducted to screen for hypothyroidism and diabetes mellitus. Patients 
were categorized into two groups based on the presence of aura. 
To compare the variables the chi-square test, Fisher exact test, and 
independent T-test through the SPSS software version 26.0 were 
used. A significance level of 0.05 was used to determine statistical 
significance.
Results: Finally, a total of 391 patients were selected, includ-
ing 338 cases of migraine without aura and 53 cases of migraine 
with aura. Most patients were female in both groups (about 80% 
in each group). The mean age was 35 ± 11 years in both groups. 
There was no significant difference in age or gender between both 
groups. Patients experienced about 12 ± 10 headache days a month 
without significant intergroup differences. Constipation (OR=0.3, 
P<0.05) and dyspepsia (OR=0.4, P<0.05) were significantly more fre-
quent among patients with migraine without aura. Other comorbid-
ities including hypertension, hypothyroidism, diabetes mellitus, and 
sleep problems were not significantly different between groups. 
We found no significant association between a history of minor 
head trauma and differences in the presence of aura or headache 
frequency.
Conclusion: In conclusion, our study revealed only a significantly 
higher occurrence of GI problems including constipation and dyspep-
sia among patients diagnosed with migraine without aura, while no 
other significant differences were found between the two migraine 
types.
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Objective: Migraine involves up to 20% of children and adolescents. 
Although gender differences in migraine epidemiology and clinical 
characteristics have been largely investigated in adulthood, this issue 
is less known in children. We aim at providing an overview of gender 
differences in pediatric migraine.
Methods: The most recent literature was reviewed taking into account 
epidemiological, pathophysiological, and clinical differences between 
boys and girls with migraine.
Results: All the reviewed literature suggests that gender differences 
in migraine are not only characteristic of adulthood or post-pubertal 
adolescents, but they involve younger children. Epidemiological dif-
ferences between genders depend typically on age, with an inver-
sion of the male/female ratio during and after puberty. Indeed, while 
before puberty migraine prevalence is slightly higher in boys than in 
girls, the disease becomes more frequent in post-pubertal females. 
Also clinical characteristics of the migraine attack can be different 
between males and females. Hormonal differences can account for 
many gender differences, especially after puberty, but other factors 
may be important to explain the different development trajectories 
of migraine in girls and boys. Promising results are those issued from 
genetic studies, which are trying to interpret some gender differences 
in terms of different genotypes. Also neuroimaging investigation is 
discovering gender differences in the brain cortex structure.
Conclusiun: Different aspects of childhood migraine may vary 
depending on gender and age, especially with regard to pubertal 

development. Future research should investigate: 1) genetic-clinical 
correlations in males and females; 2) correlation between migraine 
features and hormonal levels (estrogens and testosterone); 3) possible 
gender differences in the response to treatments; 4) possible gender 
differences in the migraine equivalents, which represent the early 
symptoms of the childhood migraine.
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Objective: In this study, we aimed to investigate the effect of smok-
ing on the incidence of migraine in women and effect modification of 
menopause.
Methods: Using a nationally representative National Health Insurance 
Service data, women aged ≥40 years who participated national breast 
cancer screening in 2009 were followed up until the end of 2018. Par-
ticipants were classified based on their smoking status: non-smoker, 
ex-smoker, and current smoker. Information regarding the duration 
and amount of smoking were also collected. A Cox proportional haz-
ard regression model was used to assess the independent effect of 
smoking on the risk of incident migraine. The model was adjusted for 
age, household income, body mass index, hypertension, diabetes mel-
litus, chronic kidney disease, dyslipidemia, alcohol assumption, regu-
lar physical activity, age at menarche, parity, breast feeding, and oral 
contraceptives and stratified by menopause (premenopause vs. post-
menopause). The interaction between smoking and menopause was 
also investigated.
Results: A total of 1,827,129 women were included in the analysis. In 
both premenopausal and postmenopausal women, current smoking 
increased the risk of incident migraine compared to never smoking. 
However, the effect was greater in premenopausal women (adjusted 
HR 1.140 [95% CI 1.108–1.172]) than in postmenopausal women 
(adjusted HR 1.045 [95% CI 1.018–1.073]) (p for interaction <0.0001). 
The risk increased with increased amount of smoking in both premen-
opausal and postmenopausal, with greater association in premeno-
pausal women (p for interaction <0.0001). Past smoking increased the 
risk of incident migraine only in premenopausal women (adjusted HR 
1.055 [95% CI 1.011–1.100]).
Conclusion: Smoking increases the development of migraine attack 
in women, and its effect is influenced by menopausal factors. Interac-
tion between smoking and estrogen may increase the vulnerability of 
migraine brain.

Fig. 1 (Abstract P185)  See text for description
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Fig. 2 (Abstract P185)  See text for description

Fig. 3 (Abstract P185)  See text for description
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Objective: Migraine is aggravated by several factors. Menstruation 
is an important aggravating factor in women, and there are several 
other aggravating factors common to men and women. We aimed to 
investigate gender differences in aggravating factors and to categorise 
aggravating factors using factor analysis.
Methods: A total of 1868 migraineurs (72.2% women; mean age at 
first consultation: 33.4 ± 13.6 years) who visited 3 headache education 
centres accredited by the Japanese Headache Society between March 
2021 and March 2022. Aggravating factors, including bathing or 
warming up, head shaking, body movement, drinking alcohol, smok-
ing, lack of sleep, sleeping too much, worsening weather, bright light, 
noise, smell, cold, eating cold food, eating spicy food, crowding, holi-
days, lack of sleep, and overwork, were collected using the question-
naire. We used factor analysis to categorise the aggravating factors.
Results: The most common aggravating factor was worsening 
weather, which accounted for 49.0%, followed by shaking the head at 
45.8%, moving the body at 36.0%, lack of sleep at 33.7%, and overwork 
at 33.4%. Women had significantly higher rates of worsening weather, 
moving the body, lack of sleep, overwork, bright light, noise, crowding, 
sleeping too much, smell, bathing or warming up, and holidays, and 
significantly lower rates of smoking and eating spicy food (Table  1). 
Factor analysis estimated 5 common factors: Factor 1, noise, bright 
light, smell, crowd and worsening weather; Factor 2, moving the body, 
shaking the head and bathing or warming up; Factor 3, drinking alco-
hol, sleeping too much, lack of sleep, overwork, smoking and holidays; 
Factor 4, cold and eating cold food; Factor 5, eating spicy food than 
men. (Table 2).
Conclusion: Our study showed that the most common aggravating 
factor was worsening weather and that women had more aggravat-
ing factors than men. Worsening weather fell into the same category 
as noise, bright light, smell, which seemed to be hypersensitivity 
symptoms.

Table 1 (Abstract P186)  See text for description

Table 2 (Abstract P186)  See text for description
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Objective: Among primary headaches (PH), migraine is the type more 
frequently associated with temporomandibular disorders (TMD), 
establishing a comorbid relationship. In adults, both conditions are 
more prevalent among females than males. Herein we investigated 
the association of painful TMD with PH. We also investigated the par-
ticipation of gender, and other variables in this association.
Methods: We assessed the presence of painful TMD (Research Diag-
nostic Criteria for TMD) and PH (International Classification for Head-
ache Disorders – 2nd Edition) in a non-representative sample of 
adolescents (12-14 years old). We also assessed the TMD pain intensity, 
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sedentarism, symptoms of depression, sleep quality, and the stage of 
pubertal development. To characterize the sample, descriptive statis-
tics were performed. The sample was stratified by gender for the study 
of the associations with TMD and PH. For comparison of proportions, 
the Chi-Squared test was performed. Linear regression models were 
used to compare adolescents with painful TMD, migraine, PM, and 
TTH, and to test the influence of other variables in these associations.
Results: The sample consisted of 690 individuals, mean age of 12.7 
years, of whom 56.4% were girls. Of the total, 16.2% presented painful 
TMD and 37.4% presented PH. Migraine was the most frequent type 
identified in 40.7% of the volunteers. We found a significant associa-
tion between female sex and migraine (p<0.0001) but not with painful 
TMD (p=0.065). The association between painful TMD and migraine 
was significant (p<0.001) and was not altered by sex. The linear regres-
sion analyses showed that the TMD pain intensity (p<0.001) and eco-
nomic classification (p=0.007) contributed to the association between 
painful TMD and migraine.
Conclusion: Migraine was the most frequent type of PH among ado-
lescents and was significantly associated with female sex and painful 
TMD. Adolescents with both painful TMD and migraine showed higher 
TMD pain intensity.
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Objective: This study examined the prevalence and burden of 
migraine in Europe by collecting data from the National Health and 
Wellness Survey in five European countries: France, Germany, UK, Italy, 
and Spain.
Methods: A retrospective cross-sectional study using the 2020 EU 
National Health and Wellness Survey (NHWS, Cerner Enviza) captured 
patient-reported data from respondents with migraine. A self-reported 
physician diagnosis of migraine was required for the respondents to 
be included in the migraine cohort. Demographic, health, and clinical 
characteristics were summarized by weighted descriptive statistics.
Results: There was an estimated 30.5 million adults with diagnosed 
migraine and a weighted prevalence of 11.5% in the 5 countries. 
Migraine prevalence peaked in respondents between ages 18 and 49 
years, with 62.5% of individuals diagnosed with migraine within this 
age group and a mean age of 44.4 years. Among all those with diag-
nosed migraine, 66.4% were female, and 31.8% of females reported 
their migraines were associated with their menstrual cycle. Individuals 
in the migraine cohort reported a mean of 3.1 ± 4.8 migraine days and 
6.2 ± 6.2 headache days in the past 30 days. Migraine disability meas-
ured via MIDAS showed 32% of people with migraine reported mild 
or moderate disability, and 24% reported severe disability. Regarding 
medication use, 29% reported using over-the-counter (OTC) medica-
tion only, 27% reported using prescription (Rx) only, and 24% used 
both Rx and OTC. The majority (73%) reported using medications 
typically indicated for acute migraine treatment. Based on current uti-
lization rates of acute migraine treatments, 13.8% of all people with 
migraine were at risk for medication overuse.
Conclusion: Migraines impact nearly 12% of the adult population in 
Europe, with disproportionate effects on women and those in their 
30s and 40s. Among all people with migraine, 80% are currently 
treated with either Rx or OTC medications with a high rate of medi-
cation overuse. Novel treatment options may help alleviate the high 
overall burden and unmet need in people with migraine.
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Objective: This study evaluated patient-reported outcomes from peo-
ple with migraine compared to those without migraine to examine 
Healthcare Resource Utilization (HCRU), Quality of Life (QoL), and work 
productivity and activity impairment (WPAI) in respondents in five 
European countries (5EU).
Methods: A retrospective cross-sectional study of 62,319 individu-
als from the 2020 5EU National Health and Wellness Survey (NHWS, 
Cerner Enviza) captured patient-reported data from migraine 
respondents who resided in five European countries (Germany, 
France, UK, Spain, Italy). Matching was conducted by generating a 
propensity score of having migraine vs. no migraine based on 11 
demographic and clinical characteristics in a 1:2 (case:control) ratio. 
Demographic, health, and clinical characteristics were summarized 
by descriptive statistics (means and standard deviations for continu-
ous measures and counts and percentages for categorical variables).
Results: A total of 51,768 respondents were eligible for analyses, 
including n=3,985 with diagnosed migraine and n=47,783 with 
no migraine. Analyses revealed significant differences (all p<0.001) 
between the matched cohort with migraine versus those with no 
migraine in WPAI, QoL, and HCRU. The average number of ER visits 
in the past six months for diagnosed migraine respondents (0.64 SD 
1.88) was twice that of the no-migraine group (0.33, SD 1.15). The 
mean number of hospitalization visits in the past six months was 
also significantly different in both groups 0.32 (SD 1.90) and 0.22 
(SD 1.44) for migraine and no migraine groups. Among the migraine 
group, 12% had a neurologist visit in the past 6 months compared to 
only 4% of the no migraine group.
Conclusion: After matching for demographic and clinical variables, 
diagnosed migraine individuals in Europe had significantly higher 
work impairment, lower QoL (both mental and physical), and greater 
HCRU compared to people without migraine. Addressing the bur-
den of migraine and current unmet need may have tremendous 
impacts on patient"s QoL, productivity, and HCRU as well as direct 
and indirect costs from the patient, payor, and societal perspectives.
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Objective: Migraine has been linked with several comorbidities 
including thyroid diseases, especially hypothyroidisms. Although 
Hashimoto’s thyroiditis (HT) is nowadays the leading cause of 
hypothyroidism with high and still growing prevalence in general 
population, there are lack of data regarding migraine and HT con-
nection. The aim of this study was to answer the questions: What 



Page 84 of 161The Journal of Headache and Pain  2024, 25(Suppl 1):123

is the prevalence of HT in migraine sufferers? Does the presence of 
HT influence migraine severity?
Methods: This retrospective observational cohort study involved 
consecutive migraine patients consulted at our Headache Centre 
with diagnosis of migraine. Electronic charts of migraineurs were 
collected, including data on migraine type, duration of disease, 
presence of cranial autonomic symptoms (CAS), monthly migraine 
days (MMD), medication overuse headache (MOH), and the pres-
ence of comorbidities including HT.
Results: We found 928 eligible migraine patients, 88.7% were women. 
The mean age was 36,09 years. 592 (63.8%) were diagnosed with epi-
sodic migraine, 336 (36,2%) with chronic migraine (CM), 156 (16,8%) 
had migraine with aura. MOH was additionally diagnosed in 258 
(27,8%) patients. The duration of disease was 15,99 years. 106 (11.4%) 
was diagnosed with HT, 148 (15.9%) with hypothyroidisms, while 84 
(9,05%) had both. Migraine patients with HT were significantly older 
(p<0.001), were more frequently women (p=0.0017), had longer 
duration of disease (p<0.001), had CAS more frequently (<0.001), 
develop chronic migraine (p=0.0169) and depression more frequently 
(p=0.0047) and had more MMD (p=0.0195) as compared with indi-
viduals without HT. According to our multivariate logistic model, the 
presence chronic migraine was positively associated with Hashimoto 
thyroiditis (OR 1.76, p=0.045). All patients with CM and HT were 
woman, as compared with CM without HT group ( 100% vs 89.2%, 
p>0.0075).
Conclusion: Thyroid diseases, including HT is very prevalent in 
migraine patients; more prevalent than in the general population. 
This is the first study considering migraine and HT to be comorbid and 
suggesting that HT may influence the course of migraine causing its 
chronification, but only in woman.

P192  
Epidemiology, disability and treatment satisfaction 
of physician‑diagnosed migraine respondents using the National 
health and wellness survey in Spain
D. García Azorín1, C. Moya‑Alarcón2, B. Armada2, M. Sánchez del Río3

1Hospital Clínico Universitario de Valladolid, Headache Unit, Department 
of Neurology, Valladolid, Spain; 2Pfizer S.L.U., Alcobendas, Spain; 3Clínica 
Universidad de Navarra, Department of Neurology, Madrid, Spain
Correspondence: García Azorín, M. Sánchez del Río
The Journal of Headache and Pain 2024, 25(Suppl 1): P192

Objective: The current study aimed to assess data on the prevalence 
and burden of migraine in Spain by analyzing data from the 2020 
National Health and Wellness Survey (NHWS).
Methods: A cross-sectional study using NHWS 2020 (Cerner, Enviza) 
captured data reported by migraine patients from a representative 
sample of the Spanish adult population. Demographic, health and 
clinical characteristics were summarized by weighted descriptive sta-
tistics. Migraine burden measures included monthly migraine days 
(MMD) and monthly headache days (MHD) in the preceding 30 days, 
disability (assessed with the MIDAS scale), current treatments for 
migraine, treatment satisfaction and medication overuse risk.
Results: A total of 7,074 respondents completed the NHWS survey. 
Among which, 1,584 (22.4%) self-reported having migraine and 1,020 
(65.4%) of those reported having a physician diagnosis and were 
included in the analysis. This represented a weighted prevalence of 
14.0% in Spain (Figure 1A). Migraine patients had a mean age of 43.5 
years, 63.7% were female and reported mean MMD 2.9±4.3 and MHD 
6.3±5.9, with 75.7% of patients reporting less than 4 MMD (Figure 1B). 
MIDAS scores corresponded to severe disability in 23.2% and mild-
to-moderate severity in 39.1% patients. Regarding treatment, 96.2% 
reported using prescribed medication, 91.7% acute and 8.3% preven-
tive treatment.
The percentage of patients who reported not being satisfied with 
the treatment corresponded to 28.4% with acute drugs (N=1,267) 
and 30.7% with preventive drugs (N=81), being triptans (N=219) the 
treatment with lower satisfaction rate (33.6%) (Figure  2). Based on 
utilization rates of acute treatments, 16.9% of patients were at risk of 
medication overuse.

Conclusion: One in seven Spanish citizens suffers from migraine, most 
of them with low-frequency episodic migraine. However, 62% patients 
showed significant disability and almost a third of patients were dis-
satisfied with their current treatment.

Fig. 1 (Abstract P192)  Spanish migraine prevalence (A) and monthly 
migraine or headachen days (B) among adults self-reported physician 
diagnosed by age group in the 2020 NHWS

Fig. 2 (Abstract P192)  Treatment satisfaction among adults self 
reported physician diagnosed in the 2020 NHWS
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deletion: the first case report
G. Garascia1, A. Granato1, L. Bartole1, M. Ukmar2, F. Degrassi2, P. 
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Objective: Migraine aura (MA) can mimic a stroke. This is particularly 
true for Familial Hemiplegic Migraine (FHM), in which MA stroke-like 
symptoms can last up to weeks. Perfusion-weighted brain imaging 
technique can help to discriminate MA from stroke. Nevertheless, few 
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studies have been conducted with perfusion Magnetic Resonance 
Imaging (pMRI) in FHM. Aim of this study is to analyse a pMRI per-
formed during a unique case of persistent FHM sensorimotor aura due 
to PRRT2 gene deletion.
Methods: Two different qualitative and quantitative brain MRI assess-
ments were done in a 27-year-old affected by FHM. The first one was 
conducted during MA symptoms (T0), consisting in right limbs weak-
ness and hypoesthesia lasting for several weeks. The second one was 
performed after some months of an antiepileptic treatment effective 
on MA symptoms (T1). The imaging was acquired and evaluated by an 
expert neuroradiologist.
Results: Both at T0 and at T1, standard MRI sequences were previ-
ously scanned and did not show particular relieves. Then, perfusion 
sequences with Mean Transit Times (MTT), Time To Peak (TTP), Cerebral 
Blood Volume (CBV) and Flow (CBF) maps were acquired. Therefore, 
two different Regions Of Interests (ROI) in brain contralateral basal 
ganglia areas were posed. By a quantitative analysis, a left basal gan-
glia hypoperfusion was detected at T0, on the side corresponding to 
MA symptoms. At T1, during the antiepileptic treatment, a reduction 
of the aforementioned hypoperfusion was observed. A simply quali-
tative analysis of both the exams did not permit to detect significant 
asymmetries of brain perfusion, instead.
Conclusion: To date, this is the first study reporting the results of a 
pMRI performed during symptoms of a unique sensorimotor persis-
tent MA in a case of FHM due to PRRT2 gene deletion, showing a brain 
hypoperfusion on the side corresponding to MA symptoms, reduced 
by a clinically impactful antiepileptic treatment.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: The aim of this multi-center study was to investigate 
whether allodynia is associated with headache triggers or seizure trig-
gers, in patients with comorbid idiopathic/genetic epilepsies (I/GE) 
and migraine.
Methods: The data were collected from a cross-sectional large study, 
using two structured questionnaires for headache and epilepsy fea-
tures, fulfilled by neurologists. Allodynia Symptom Checklist (ASC-12) 
was used to detect allodynia. We compared demographic and clinical 
differences between two groups of adult patients with and without 
allodynia statistically, and used ROC curves to determine a threshold 

of the total number of headache and seizure triggers associated with 
the presence of allodynia.
Results: Among 298 (229 females, 76.8%) patients with I/GE and 
migraine with a mean age of 28.2± 7.9 years, 53 (17.8%) patients 
reported allodynia. Allodynia was rated as mild in 26, moderate in 
16 and severe in 11 patients according to results of ASC-12. Patients 
with allodynia had higher number of headache triggers and seizure 
triggers in comparison to those without allodynia (p<0.000 for both) 
in association with the severity of allodynia. Moreover, ROC curves 
showed that allodynia was associated with having ≥3 seizure trig-
gers (AUC:0.679; 95%CI: 0.602-0.755; p<0.000), and ≥9 headache 
triggers (AUC:0.763; 95%CI: 0.698-0.828; p<0.000).
Conclusion: Our findings showed that allodynia reflecting central 
sensitization is associated with a higher number of triggers for both 
headache and seizure, suggesting a more prominent hyperexcit-
ability in migraineurs with I/GEs. Allodynia should be evaluated in 
patients with comorbid I/GEs and migraine in the routine clinical 
practice to achieve a better management of these diseases.

Fig. 1 (Abstract P194)  See text for description

Fig. 2 (Abstract P194)  See text for description
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Fig. 3 (Abstract P194)  See text for description
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Objective: Familial Hemiplegic Migraine (FHM) is a rare genetic ill-
ness in which at least one first- or second-degree relative experiences 
stroke-like symptoms, typically long-lasting, along with migraine pain. 
Mutations of three genes, CACNA1A, ATP1A2 and SCN1A, explain 
the vast majority of FHM cases. A loss of function of the PRRT2 gene, 
which is involved in neurotransmission, has recently been identified 
as another major responsible for FHM. The purpose of this study is to 
describe the first example of FHM with sensorimotor persistent aura 
related to PRRT2 gene deletion.
Methods: We examined the clinical history and neurological symp-
toms of 27 years old male, migraineur since he was 4 years old.
Results: The patient’s sister was given a hemiplegic migraine clinical 
diagnosis at our Headache Centre after being hospitalised for stroke-
like symptoms. His headache first manifested as a typical migraine 
without aura. Since he was 15, there has been a correlation between 
the pain and a right hemibody strength deficiency that lasts for up to 
12 hours after the discomfort first begins. Since he turned 21, he has 
also had a right hemibody hypoesthesia. Then, weakness and sensi-
tivity deficiencies have always been associated and have lasted for 
up to 12 hours on average. Speech and visual problems seldom were 
added. Attacks might occur up to three days each month. When the 
patient was 27 years old, weakness and hypoesthesia in the right 
limbs appeared three months earlier were neurologically objectified 
in our Centre. Brain MRI, brain CT and EEG went negative. The patient 
was given lamotrigine 50 mg daily starting to improve, but after two 
months the medication was terminated due to suicide thoughts. After 
two months of switching from lamotrigine to valproic acid 300 mg 
daily, aura symptoms disappeared. Later, a heterozygous deletion of 
the whole PRRT2 gene resulted from MLPA analysis both of the patient 
and of his sibling.

Conclusion: We discussed the first example of FHM with sensorimotor 
persistent aura linked to PRRT2 gene deletion, responsive to antiepi-
leptic drugs.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patients was obtained 
from the individuals involved. The patients gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: Comorbid and co-occurring diseases are risk factors for the 
progression of EM to chronic migraine. Biomarkers for migraine could 
help with diagnosis and treatment selection. Aim - to examine the role 
of the CGRP plasma level in the diagnosis of EM in combination with 
comorbid conditions in the form of cervicalgia and psychoemotional 
disorders.
Methods: The study included 112 patients (84 women, 28 men; mean 
age 18-58 years), EM with typical aura – 17, without aura – 60, who 
divided into 3 groups: I – EM with cervicalgia (n = 42), II – EM only (n 
= 35), III – cervicalgia only (n = 35). The MIDAS, HIT-6, Neck Disability 
Index, State-Trait Anxiety Inventory, Beck"s Depression Inventory were 
assessment. The control group had 30 healthy persons to compare the 
level of CGRP. The serum level of CGRP was determine by the sandwich 
ELISA principle.
Results: Plasma level of CGRP was higher in groups I and II compared 
with group III (p = 0.012543), where it did not differ from the control 
(51.48 ± 5.08 pg/ml). The highest level of CGRP was observed in group 
I (242.98 ± 5.08 pg/ml) in comparison with group II (145.82 ± 15.38 
pg/ml, P = 0.000341). Co-occurring neck-pain in patients with EM was 
associated with mood and anxiety disorders. Migraine severity accord-
ing to the MIDAS was most significantly influenced by plasma level of 
CGRP, severity symptoms of headache by the HIT-6, level of State-anx-
iety and Trait-anxiety, number of days with headache during the last 3 
months. The ROC-analysis demonstrated the relationship between the 
prediction of the degree of impairment of daily activities according to 
the MIDAS and the plasma level of CGRP (p=0.011). The sensitivity and 
specificity of the method were 81% and 60%.
Conclusion: The serum level of CGRP is a reliable diagnostic and dif-
ferential diagnostic laboratory biomarker for EM. Additional painful 
syndrome such as cervicalgia influences CGRP level and daily activity, 
mood and anxiety disorders in EM patients.
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Objective: To provide insights on the role of the circadian time of 
administration in influencing the efficacy and tolerability/safety profile 
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of ΟnabotulinumtoxinA (BoNTA) for patients with chronic migraine 
(CM).
Methods: We retrospectively reviewed the medical files of BoNTA-
naïve patients with CM who completed three consecutive cycles of 
treatment, according to the standard PREEMPT paradigm. Partici-
pants were classified to those scheduled to be treated in the morning 
hours from 8:00 to 12:00 (AM) or afternoon hours from 13:00 to 18:00 
(PM). We then assessed and compared between groups the changes 
from baseline (T0—trimester before BoNTA"s first administration) to 
the period after its third administration (T3) in the following efficacy 
outcomes: (i) mean number of headache days/month, (ii) mean num-
ber of days/month with peak headache intensity of >4/10, (iii) mean 
number of days/month with consumption of any abortive treatment. 
Safety–tolerability was also compared between groups.
Results: A total of 50 AM and 50 PM-treated patients were evalu-
ated. The within-group analysis in both groups showed a significant 
decrease in all efficacy variables between T0 and T3. However, the 
between-group comparisons of all BoNTA-related efficacy outcomes at 
T3 vs. T0 documented comparable improvements between AM vs. PM-
treated patients. Safety/tolerability was also similar between groups
Conclusion: We were not able to identify significant differences 
between patients treated in the AM vs. PM, so as to demonstrate that 
the circadian time of administration should be considered before initi-
ating BoNTA in CM patients.

P198  
Long‑term evolution of white matter structural changes in migraine 
patients
C. Martín‑Martín1, Á. Planchuelo‑Gómez2, Á. L. Guerrero Peral3,4, D. García 
Azorín3,4, R. de Luis‑García1, S. Aja‑Fernández1

1Image Processing Lab – University of Valladolid, Valladolid, Spain; 
2Cardiff University Brain Research Imaging Centre, Cardiff, United 
Kingdom; 3Hospital Clínico Universitario de Valladolid, Valladolid, Spain; 
4Universidad de Valladolid, Department of Medicine, Valladolid, Spain
Correspondence: Á. Planchuelo‑Gómez
The Journal of Headache and Pain 2024, 25(Suppl 1): P198

Objective: White matter (WM) changes have been identified in 
chronic migraine patients (CM) compared to episodic migraine (EM) 
using diffusion tensor imaging (DTI). There are few previous descrip-
tions regarding migraine evolution over time. Our goal is to evaluate 
whether patients with CM who improve to EM, after preventive treat-
ment, have a comparable WM structure to those patients with persis-
tent EM.
Methods: Single-shell diffusion Magnetic Resonance Imaging (MRI) 
data was acquired in two different times – time 0 (t0) and time 1 (t1) – 
distributed as Figure 1, being mean time between acquisitions of 61.6 
± 9.5 months. Three DTI-based measures were calculated using FSL: 
Fractional Anisotropy (FA), Axial Diffusivity (AD) and Mean Diffusivity 
(MD). The average value for each region from the JHU WM atlas was 
calculated using the 2 and 98% percentiles. Post-hoc two-by-two com-
parisons were considered taking p < 0.05 for statistical significance. 
Three different comparisons were studied (Figure  2A): 1) Patient´s 
division at t0 evaluated at t0 (CM0 vs. EM0), 2) CM0 patients´ division 
evaluated at t1, those CM0 patients who persist as CM (CM1) vs. those 
improving to EM in t1 (EM1), and 3) EM1 patients´ division evaluated at 
t1, those CM0 patients who improve to EM1 vs. those persisting as EM1 
in t1.
Results: CM0 patients showed higher FA and lower MD and AD than 
EM0 (Figure  2B) in regions such as corpus callosum or internal cap-
sule (Figure  3). No statistically significant differences were revealed 
between the persisting (CM0 to CM1) and the improving (CM0 to 
EM1) CM baseline patients at t1 (CM1 vs. EM1). Patients with EM at t1 
from different baseline groups (CM0 to EM1 compared with EM0 to 
EM1) showed similar but less differences compared to the differences 
between CM0 and EM0 patients.
Conclusion: EM patients improving from CM present WM structural 
properties more similar to those observed in baseline CM than to 
EM despite the clinical improvement. Patients with CM at baseline 

preserve the WM differences compared to patients with EM at base-
line throughout time regardless the clinical evolution from CM.

Fig. 1 (Abstract P198)  See text for description

Fig. 2 (Abstract P198)  See text for description

Fig. 3 (Abstract P198)  See text for description

P199  
The relationship between serum vitamin D levels and the severity 
of headache in adult with migraine
H. Younis, T. Omar, A. Daabis
King Fahad Military Hospital, Neuroscience, Jeddah, Saudi Arabia
Correspondence: H. Younis
The Journal of Headache and Pain 2024, 25(Suppl 1): P199

Objective: Migraine is one of primary episodic headache disor-
der associated with neurological, gastrointestinal, and autonomic 
changes. The aim of this study is to compare vitamin D levels with the 
severity of headache in patients with migraine.
Methods: A total of 980 patients diagnosed with migraine were evalu-
ated. We measured vitamin D levels and 25-hydroxy vitamin D3 Serum 
vitamin D was defined as 50- 125 nmol/l. The severity of the headache 
was assessed according to number of Migraine days per month.
Results: The mean serum 25-hydroxy vitamin D3 levels of migraine 
patients were 16.6±5.9 ng/ml. As the level of vitamin D decreased, 
so the severity of the headache increased with increased number of 
headache days.
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Conclusion: The severity of headache is associated with reduced 
serum vitamin D levels in adult with migraine.

Fig. 1 (Abstract P199)  Comparison between Migraine and control 
groups for Vit. D

Table 1 (Abstract P199)  Descriptive data for Migraine and control 
groups

Fig. 2 (Abstract P199)  See text for description
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Objective: Some of the gepants induce different responses in human 
coronary arteries (HCA) and human middle meningeal arteries 
(HMMA), suggesting the presence of different receptor populations in 
the two vascular beds. Here, we aim to elucidate which receptors are 
involved in the relaxation to calcitonin gene-related peptide (CGRP), 
adrenomedullin (AM) and adrenomedullin 2 (AM2).
Methods: RNA was isolated from homogenized human arteries (23 
HCAs; 12F, 11M, age 50±3 years and 26 HMMAs; 14F, 12M, age 51±3 
years) and qPCR was performed for different receptor subunits. Addi-
tionally, concentration-response curves to CGRP, AM or AM2 were 
constructed in a myograph system, in the presence or absence of the 
antagonists AM22-52 and/or olcegepant.
Results: Calcitonin-like receptor (CLR) was expressed equally in both 
vascular beds, while calcitonin receptor (CTR) and receptor activity-
modifying protein 3 (RAMP3) expression was low and not measurable 
in all samples. In HCA, the expression of RAMP1 was higher than RAMP2. 
In HMMA, a mixed population exists with some patients with higher 
RAMP1 expression and some with higher RAMP2 expression. Moreo-
ver, receptor component protein (RCP) expression was higher in HMMA 
than in HCA. Functional experiments showed that olcegepant inhibits 
relaxation to all three agonists in both vascular beds. Moreover, AM and 
AM2 could exert effects via a receptor that can be blocked by AM22-52 
in HMMA of some patients, while this was not the case in HCA.
Conclusion: Relaxation of HCA is mainly mediated via the canoni-
cal CGRP receptor (CLR-RAMP1), while relaxation of HMMA can be 
mediated via both the canonical CGRP receptor and the AM recep-
tor (CLR-RAMP2). Future research should investigate whether RAMP2 
predominance over RAMP1 in the meningeal vasculature results 
in altered migraine susceptibility or in a different response to anti-
migraine medication in these patients. Moreover, the exact role of RCP 
in CGRP receptor signaling should be elucidated in future research.

Fig. 1 (Abstract P200)  mRNA expression of receptor subunits in the 
human coronary artery (HCA) and human middle meningeal artery 
(HMMA)
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Objective: Migraine is a disabling disease that continues to pose a 
significant societal burden. Patients have treatment options, but it 
remains challenging to identify patients in need as there are no vali-
dated biomarkers. Thus, efforts are warranted to find biomarkers to 
identify individuals with Migraine or explain Migraine chronification. 
We aimed to investigate the levels of circulating plasma CGRP, PACAP 
and VIP neuropeptides and circulating immune markers in peripheral 
blood samples as biomarkers of Migraine.
Methods: Plasma samples from patients with Migraine and Controls 
(n=20) from commercial sources were initially profiled. Subsequently, 
we profiled plasma samples from patients with Migraine (during and 
after a headache attack, n=12) and Controls (n=12). Plasma CGRP 
and PACAP were quantified with a CGRP or PACAP MSD S-PLEX assay, 
whereas VIP was quantified in a VIP Gyrolab assay. Broad immune pro-
filing was performed with Olink® Target 48 Cytokine panel.
Results: In the first cohort, circulating CGRP and PACAP levels were 
not significantly different in Controls compared to patients with 
Migraine, whereas VIP levels were elevated in patients compared to 
Controls. However, in the second cohort all patients with Migraine 
showed changes in one or more of the three neuropeptides during 
their attack periods compared to post attack. Circulating plasma CGRP, 
PACAP and VIP levels in Control subjects were consistent with previ-
ously measured levels. Compared to Control plasma samples, Migraine 
plasma samples showed increases in the levels of several circulating 
inflammation-related proteins.
Conclusion: Plasma CGRP, PACAP and VIP levels are elevated in people 
with Migraine during an attack, and the increased plasma neuropep-
tides levels during an attack may help the differentiation of people 
with and without Migraine. The difference in peripheral immune pro-
file between patients and Controls, further supports a potential role 
for inflammation in the exacerbation of Migraine pathophysiology.
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Objective: Neurovascular dynamics play an important role in brain 
health and CNS disorders like migraine, but precisely whether cerebro-
vascular reactivity in migraine is the disease’s cause or consequence 
remains an active area of research that warrants further attention. Of 
great interest is the middle meningeal artery (MMA); a dural blood ves-
sel that is implicated in migraine pathology in patients - dilation of this 
vessel is often associated with the onset of a migraine episode
Methods: To enable optical access to MMA and its secondary and 
tertiary branches, we have been using one-photon miniaturized 
microscopes ("miniscopes"), which enables high spatio-temporal 
resolution of blood vessels permitting longitudinal measurements of 
vessel diameter and/or red blood cell velocity in freely moving mice. 
Together with our collaborators at Inscopix, we have applied the 
capabilities of this platform to develop an in vivo assay for screening 
therapeutic compounds in mechanistic migraine-like hypersensitivity 
models in mice.
Results: We observed that Levcromakalim, a drug known to consist-
ently elicit migraine-like attacks in patients, resulted in significant dila-
tion of the MMA compared to vehicle control injections, consistent 
with published data. Caffeine, administered as a negative control to 
induce a vasoconstriction response, also resulted in significant MMA 
dilation after a brief period of vasoconstriction, suggesting a more 
complex effect of caffeine than previously reported.
Conclusion: These data and establishment of the methods lay the 
groundwork for a miniscope-based assay for efficacy assessment 
of novel migraine therapeutic with a neurovascular component. 
We will continue to use these methods to evaluate other potential 

mechanisms and therapeutic targets implicated in migraine patho-
physiology, such as PACAP, CGRP, nitic oxide (NO) and Monoacylg-
lycerol lipase (MAGL) signalling, as well as to assess standard-of-care 
migraine treatments and novel drug strategies.
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Objective: Calcitonin gene-related peptide (CGRP) is a key player in 
the pathophysiology of migraine. CGRP can act through the amylin 1 
(AMY1) receptor, comprising the calcitonin receptor (CTR) and recep-
tor activity-modifying protein 1 (RAMP1). To aid understanding of the 
potential role of this receptor in mediating CGRP signaling, we investi-
gated the distribution of CTR, relative to CGRP, in the amygdala, a com-
ponent of migraine circuitry in the brain.
Methods: Brains were collected from adult male and female Sprague-
Dawley rats and C57BL/6J mice. Sections were collected through 
the amygdala (subregions: lateral, LA; basolateral, BLA; central, CeA; 
medial, MeA). Fluorescent immunohistochemistry was performed on 
sections using validated antibodies against CGRP and CTR. Fluores-
cence was visualised using confocal microscopy on an Opera PHENIX 
High Content Imager.
Results: CGRP and/or CTR like-immunoreactivity (IR) were detected in 
each subregion of the amygdala in fibers (CGRP and CTR) and/or cell 
bodies (CTR). Minimal CGRP or CTR like-IR were detected in the LA and 
BLA. Within the CeA, CGRP like-IR was especially intense in the capsu-
lar CeA (CeC). CTR like-IR was more abundant in regions adjacent to 
the CeC, including the lateral CeA (CeL) and medial CeA (CeM). Strong 
CTR like-IR was detected in the MeA, where only minimal CGRP like-IR 
was detected.
Conclusion: The proximity of CGRP and CTR in subregions of the 
amygdala suggest that CTR could be responsible for some CGRP sig-
nalling in these regions, potentially as part of the AMY1 receptor.
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Objective: This study aims to profile migraine patients according to 
clinical and psychophysical characteristics.
Methods: In this observational study, two cohorts of migraine patients 
(episodic/chronic) were included. Cohort-1: ictal/perictal phase; 
Cohort-2: interictal phase. The following variables were assessed: 
headache frequency; disability; cervical active range of motion 
(AROM); pressure-pain threshold (PPT) over: temporalis, two cervical 
areas(C1/C4 vertebral segments), and two distal pain-free areas (hand/
leg). Cluster analysis was performed using the K-means algorithm. Dif-
ferences across clusters were investigated.
Results: Cohort-1: 100 patients were included, and two clusters were 
identified. Cluster-1.1(19%), Cluster-1.2(81%). Cluster-1.1 had a higher 
percentage of men and lower disability compared to Cluster-1.2(all, 
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p<0.037). Cluster-1.2 had reduced AROM in flexion, extension, and 
left/right lateral flexion, and lower PPT value in all areas compared to 
Cluster-1.1(all, p<0.037).
Cohort-2: 98 patients were included, and three clusters were identi-
fied. Cluster-2.1(18%), Cluster-2.2(45%), and Cluster-2.3(37%). Clus-
ter-2.1 had a higher percentage of men compared to clusters-2.2 and 
2.3(p=0.009). Cluster-2.3 had higher headache frequency, and disabil-
ity compared to Cluster-2.2(p<0.006), and higher disability compared 
to Cluster-2.1(p=0.010). Cluster-2.3 had reduced AROM in all direc-
tions compared to Clusters-2.1 and 2.2(p<0.029). Clusters-2.2 and 2.3 
have lower PPT values in all areas compared to Cluster-1.1(p<0.001).
Conclusion: In the ictal/perictal phase, two clusters were identified 
according to clinical and psychophysical characteristics, with one 
group showing no psychophysical impairment and one with increased 
pain-sensitivity and cervical musculoskeletal-dysfunctions.
In the interictal phase, three clusters could be identified, with one 
group showing no psychophysical impairment, one increased 
pain-sensitivity, and one increased pain sensitivity and cervical 
musculoskeletal-dysfunctions.

Fig. 1 (Abstract P205)  See text for description

Table 1 (Abstract P205)  Difference between groups
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Objective: To determine whether patients who suffered from per-
sistent headache after the acute phase of coronavirus disease 2019 
(COVID-19) presented gray matter longitudinal changes at least one 
year after the diagnosis.
Methods: High-resolution 3D brain T1-weighted Magnetic Reso-
nance Imaging (MRI) data were acquired twice in 30 patients who 
suffered from persistent headache after COVID-19. Gray matter 
structure was evaluated with the cortical curvature (CC), cortical 
thickness (CT), surface area (SA) and gray matter volume (GMV), 
extracted with FreeSurfer (version 6.0), in the cerebellum, and 68 
cortical and 14 subcortical regions. Generalized Linear Mixed Mod-
els were used to carry out a longitudinal analysis. All models were 
corrected by age, and intracranial volume in the GMV assessments, 
establishing p < 0.05 as threshold for statistical significance, correct-
ing the results by multiple comparisons using the Benjamini-Hoch-
berg procedure.
Results: The mean time between both MRI acquisitions was 19.4 
± 3.9 months. The patients" age at baseline was 42.8 ± 10.4 years, 
there were 22 women (73.3%), and in 20 patients (66.7%) the num-
ber of monthly headache days was reduced at least 50%. All patients 
presented daily headache at baseline. A CC longitudinal decrease 
between -0.04% and -0.10% per month compared to baseline was 
observed in the right orbitofrontal and pericalcarine cortex, lingual, 
superior frontal and cingulate gyri, and precuneus (Figure 1). Longi-
tudinal CT (Figure 2) and GMV (Figure 3) decrease between -0.08% 
and -0.10% per month compared to baseline were found in the left 
rostral middle-frontal and superior frontal gyri, finding specific CT 
decrease in the left cingulate gyrus (-0.08% per month), and GMV 
decrease in the superior parietal lobule (-0.09% per month) and 
frontal pole (-0.11% per month). Longitudinal CT increase of 0.12% 
per month compared to baseline was found in the left entorhi-
nal cortex (Figure 2). Neither SA nor changes related to the clinical 
improvement were found.
Conclusion: Patients with persistent headache after COVID-19 pre-
sent gray matter longitudinal changes, defined mainly by CC, CT 
and GMV decrease, unrelated to the clinical evolution.

Fig. 1 (Abstract P206)  See text for description
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Fig. 2 (Abstract P206)  See text for description

Fig. 3 (Abstract P206)  See text for description
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Objective: Investigate if different clinical and psychophysical bedside 
tools can differentiate distinct migraine phenotypes.
Methods: Two independent samples in which patients were subgrouped 
into distinct clusters using standardized bedside assessment tools were 
included: Cohort-1: Ictal/perictal migraine patients were subgrouped, 
based on previous studies, into: Cluster-1.1 No Psychophysical Impair-
ments (NPI), Cluster-1.2: Increased Pain-Sensitivity and Cervical Muscu-
loskeletal Dysfunction (IPS-CMD); Cohort-2: Interictal migraine patients 
were subgrouped into: Cluster-2.1 NPI, Cluster-2.2: IPS, and Cluster-2.3: 
IPS-CMD. Clinical characteristics (multiple questionnaires), quantitative 
sensory testing (QST), and cervical musculoskeletal impairments were 
assessed and compared across headache clusters and 56 healthy controls.
Results: Cohort-1: Cluster-1.2(IPS-CMD) had worse clinical charac-
teristics assessed through multiple questionnaires (all, p<0.048) vs. 
Cluster-1.1(NPI). Cluster-1.2(IPS-CMD) had reduced cervical active and 

passive range of motion, reduced functionality of deep cervical flexors, 
and reduced values in all QST vs. controls (all, p<0.023); and reduced 
active mobility in flexion, left/right lateral flexion, and reduced values in 
QST(p<0.001) vs. Cluster-1.1(NPI) (all, p<0045).
Cohort 2: Cluster-2.3(IPS-CMD) had worse clinical characteristics assessed 
through multiple questionnaires vs. Cluster-2.2(IPS)(all. p<0.027) and vs 
Cluster-2.1(NPI) (all, p<0.010). Cluster-2.3(IPS-CMD) had reduced cervical 
active and passive range of motion, and reduced functionality of deep 
cervical flexors, vs. Controls, Custer-2.1(NPI), and Cluster 2.2(IPS) (all, 
p<0.034). Cluster-2.2(IPS) and 2.3(IPS-CMD) had reduced QST values vs. 
controls and Cluster-2.1(all, p<0.039).
Conclusion: Clinical and psychophysical bedside tools can separate 
migraine clusters with different clinical characteristics, somatosensory 
functions, and cervical musculoskeletal impairments, confirming the 
existence of distinct migraine phenotypes.

Table 1 (Abstract P207)  See text for description

Table 2 (Abstract P207)  See text for description
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Objective: This study aims to assess differences in multiple aspects 
across healthy controls and migraine patients with (MNP) and without 
(MwoNP) neck pain.
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Methods: This study assessed in both populations: headache fre-
quency; headache disability index (HDI); central sensitization inven-
tory (CSI); Hospital Anxiety (HADS-A) and Depression (HADS-D) scale; 
active range of motion (AROM); flexion rotation test (FRT); activation 
pressure score (APS); number of active/latent myofascial trigger points 
(MTrPs) in head/neck muscles; number of positive cervical vertebral 
segments (C1/C2) who reproduce migraine pain; wind-up ratio (WUR); 
mechanical pain threshold (MPT) and static pressure pain threshold 
(sPPT) over the trigeminal area; sPPT and dynamic PPT (dPPT) over the 
cervical area; sPPTs and MPT over the hand.
Results: Compared to controls, MNP had: worse CSI, HADS-A, and 
HADS-D (all, p<0.002); reduced AROM (flexion, extension, left lateral-
flexion, and right-rotation), FRT, APS, and a higher number of MTrPs and 
positive cervical vertebral segments (all, p<0.020); reduced trigeminal 
MPT and sPPT, cervical sPPT and dPPT, hand MPT and sPPT (all, p<0.006).
Compared to controls, MwoNP had: worse CSI, and HADS-A (all, 
p<0.002); reduced AROM (flexion, and left lateral-flexion), FRT, APS, and 
a higher number of MTrPs and positive cervical vertebral segments (all, 
p<0.017); reduced trigeminal MPT and cervical dPPT (all, p<0.007).
Compared to MwoNP, MNP had higher headache frequency, worse 
HDI and CSI (all, p<0.006); reduced AROM (flexion, and right rotation) 
(all, p<0.037); reduced cervical dPPT (all, p<0.002).
Conclusion: MNP had worse headache characteristics, more cervical 
musculoskeletal impairments, enhanced signs and symptoms related 
to sensitization, and worse psychological burden compared to MwoNP

Table 1 (Abstract P208)  Differences across groups

Fig. 1 (Abstract P208)  See text for description
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Objective: Migraine is a complex brain disorder, with pathophysi-
ological evidence for monoaminergic dysfunction. Specific brain cir-
cuitry changes within different neurotransmitter networks have not 
yet been explored. We aimed to use receptor target maps with resting 
state functional MRI data to identify which neurotransmitters may be 
modulating brain circuitry changes in migraine, and to compare these 
to healthy controls.
Methods: Using Receptor-Enriched Analysis of Functional Connectiv-
ity by Targets (REACT), we estimated and compared 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 tem-
plates of the transporters of dopamine (DAT), noradrenaline (NAT) and 
serotonin (SERT), as well as the GABA-A, mGlu5, NMDA and CB1 recep-
tors, and estimated the subject-specific voxel-wise functional connec-
tivity (FC) maps related to these molecular systems in a mixed model 
analysis, using voxel-wise independent samples t-tests (HC vs migraine 
and MwA vs MwoA) in each system. We also ran a supplementary anal-
ysis focused on SERT, exploring FC related to SERT, 5-HT1B and 5-HT2A.
Results: Significant differences in the NAT-, SERT- (specifically 5HT2A) 
and NMDA-enriched functional networks were identified between 
migraine and HC, with only the NAT- network surviving multiple com-
parison correction (P=0.0008). Within this network, increased func-
tional connectivity in migraine compared HCs was found in a cluster 
including the right frontal pole, middle and inferior frontal gyri and 
the precentral gyrus. Analyses of the MwA and MwoA subgroups 
showed significant decreases in the mGlu5, CB1 and 5HT2A functional 
networks in MwA, not withstanding multiple comparison correction.
Conclusion: Noradrenaline is involved in alterations in functional 
connectivity in areas of the prefrontal cortex in migraine, providing a 
potential neural substrate for cognitive and behavioural change.
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Objective: Migraine and endometriosis are conditions that affect 
women of childbearing age, with an estimated prevalence of 18% and 
10%, respectively. Our aim was to review the literature on the associa-
tion of migraine and endometriosis and to describe a case report.
Methods: We described a clinical case of a patient diagnosed with 
migraine and endometriosis and performed a nonsystematic litera-
ture search in the PubMed and EMBASE databases. The search strat-
egy included the following MeSH terms: "migraine", "headache" and 
"endometriosis".
Results: A 29-year-old woman was referred to the neurology depart-
ment because of abdominal pain that occurred simultaneously with 
migraine attacks. Endometriosis was diagnosed and treatment was 
started with combined hormone therapy and oral migraine prophy-
laxis. At age 36, abdominal pain recurred, and the number of migraine 
days increased. Hormone therapy was switched to GnRH analogs, and 
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onabotulinumtoxinA was started. Two years later, her condition wors-
ened and we suggested anti-CGRP monoclonal antibody treatment. 
Three months later, we postponed treatment because the patient 
reported improvement in headache after total hysterectomy and bilat-
eral adnexectomy for refractory endometriosis. Twelve months later, 
the patient was free of migraine attacks and abdominal pain, with no 
need for preventive treatment. There is evidence that patients with 
endometriosis are more likely to suffer from headaches, studies show 
a prevalence of 30%. Although the reasons for this association are not 
yet known, it is clear that both conditions are influenced by ovarian 
hormones and a correlation between the severity of these entities has 
been suggested. In our clinical case, we speculated on the possibility 
of secondary headache because patient’s symptoms had improved 
after surgical treatment for endometriosis.
Conclusion: There is some evidence that hormonal influences and 
chronic inflammatory processes in ectopic endometrial tissue are 
associated with migraine attacks. The clinical case highlights the ther-
apeutic challenges and allows speculation about the suggestive effect 
of invasive treatments or the possible role of a secondary headache 
with migraine-like features in endometriosis.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patients was obtained 
from the individuals involved. The patients gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: To evaluate the impact of childhood traumas in a large 
sample of subjects with migraine in terms of psychological profiles 
and clinical characteristics.
Methods: A sample of patients with chronic migraine with medication 
overuse (CM+MO) (n = 200; age: 47.6±10.9) or episodic migraine (EM) 
(n = 198; age: 39.1±11.1) was enrolled and evaluated for migraine 
characteristics. Patients received a psychological assessment includ-
ing self-report questionnaires and, for a subgroup, a clinical inter-
view based on DSM-V criteria for psychopathology and personality 
disorders.
Results: Thirty-five percent of participants reported childhood trau-
mas (CT), with a higher prevalence in the CM+MO (41%) than in the 
EM (28%) group (p=.006). CT individuals had significantly more days 
of migraine attacks per month (17.8±11.3 vs 14.1±10.7, p = .002), 
more days with medication intake (16.7±12.4 vs 13.5±10.1, p = .007) 
and more doses per month (26.5±26.2 vs 20.4±29.0, p = .04) when 
compared with patients without CT (wCT). The CT group was also 
characterized by a significantly higher anxious (8.0±4.0 vs 5.9±3.8, p 
= .001) and depressive (7.4±4.8 vs 5.2±4.0, p = .001) symptoms, alex-
ithymic levels (47.3±12.7 vs 44.0±12.9, p = 0.04), and a higher preva-
lence of severe (66% vs 34%, p = .001) and very severe (66% vs 34%, p 
= .001) current stressors than the wCT group. Moreover, the CT group 
had a higher prevalence of patients with personality disorders (62% vs 
40%, p = .001) and psychopathologies (94% vs 75%, p = .001) than 
the wCT group.
Conclusion: Childhood trauma can have a critical impact on the clini-
cal and psychological characteristics of migraineurs. Patients with 
childhood trauma are characterized by a more complicated form of 
migraine associated with psychopathology and personality disorders. 
These findings have important practical implications and suggest that 
clinicians should treat these patients also from a psychological per-
spective because of the high risk of poor prognosis.
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Objective: To pharmacologically validate a clinically relevant rodent 
model of migraine against standard of care analgesic treatments.
Methods: Adult male Sprague-Dawley rats (n=10/group) were 
treated with glyceryl trinitrate (GTN, 10mg/kg, i.p.) either acutely (sin-
gle administration) or chronically (4 x bidaily injections). Migraine-like 
pain in response to mechanical stimulation of the plantar or periorbi-
tal region was assessed at baseline and following GTN induction using 
von Frey filaments. The analgesic efficacy of sumatriptan (1mg/kg, s.c.) 
and topiramate (30mg/kg, i.p.) was assessed.
Results: A single GTN administration induced mechanical allodynia 
at both plantar (from 14.0 ± 1.1g at baseline to 1.7 ± 0.3g at 90min; 
p<0.05) and periorbital (from 17.4 ± 1.7g at baseline to 1.7 ± 0.3g at 
90min; p<0.05) regions and this effect lasted for at least 5hrs. Acute 
mechanical sensitivity could be reversed by sumatriptan (BL, 15.1 ± 
1.5g; 30min post-dose, 9.1 ± 1.5g; 2hr post-dose, 11.3 ± 2.7g; p<0.05). 
In the chronic model, repeated GTN dosing induced prolonged sensi-
tivity (plantar; from 14.0 ± 1.1 on day 0, to 1.6 ± 0.2g on day 9; perior-
bital; from 17.4 ± 1.6g on day 0 to 1.2 ± 0.4g on day 9; p<0.05). Daily 
administration of topiramate prevented development of mechanical 
allodynia at all time points (day 9; plantar, 11.3 ± 2.2g; periorbital, 6.2 
± 0.9g; p<0.05 vs vehicle). In contrast, sumatriptan was not effective 
in preventing chronic pain development (day 0, 12.8 ± 2.5g vs day 7, 
2.9 ± 0.8g).
Conclusion: Pre-clinical models of migraine in rodents show face 
validity when tested against golden standard preventive (i.e. topira-
mate) or rescue (i.e. sumatriptan) treatments. These models can be 
readily combined with additional endpoints such as non-evoked pain, 
locomotion and blood flowmetry to facilitate drug discovery.

Fig. 1 (Abstract P212)  Sumatripan (1mg/kg, s.c.) is analgesic against 
pain triggered by acute GTN (single injection 10mg/kg i.p.)

Fig. 2 (Abstract P212)  Repeated topiramate treatment (30mg/kg., i.p. 
daily up to d9) precludes development of migraine pain in the chronic 
GTN model (4×10mg/kg, bi-daily i.p. injections)
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Fig. 3 (Abstract P212)  Repeated sumatripan treatments (1mg/kg., 
s.c. daily up to d7) is not preventive of migraine pain in the chronic 
GTN model (3×10mg/kg, bi-daily i.p. injections)
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Objective: chronic migraine usually progresses from episodic 
migraine. each year 2.5% of episodic migraine patients convert into 
chronic migraine. with chronification, structural, physiological, and 
biochemical changes in the brain lead to increased headache fre-
quency and poor response to treatment.
Methods: Here, review the previous research results focus on migraine 
chronification by the interaction between microglial and neurons.
Results: Studies have shown that Brain-derived neurotrophic factor 
(BDNF) is expressed in the trigeminovascular system and is involved 
in the pathophysiology of migraine. Increased expression of P2X4Rs 
in TNC is associated with changes in neurochemical symptoms related 
to migraine in TNC, such as c-Fos and calcitonin gene-related pep-
tide signaling, while TNP-ATP treatment prevents p38-BDNF signaling 
as well as trigeminal allodynia. P2X4Rs are sufficient to mediate the 
release and synthesis of BDNF and aberrant activation of microglia and 
P2X4R expression may be a critical component regulating migraine 
chronicity. BDNF is a pain modulator because it acts on fast excitatory 
and inhibitory signals; its action on excitatory signals is potentially 
mediated by glutamate receptors, especially NMDA receptors. BDNF 
binding to the Trk receptor, especially binding to the tyrosine kinase B 
subtype (TrkB), plays a vital role in glial cell proliferation. Findings show 
that BDNF-TrkB signaling can regulate the expression and release of 
CGRP from sensory neurons. BDNF binding induces dimerization and 
autophosphorylation of TrkB and activates its tyrosine kinase activity 
to signal through three common pathways for Trk family receptors: the 
PI3K-Akt, MAPK/ERK, and PLCγ pathways. All three are involved in local 
TrkB modulation of synapse development and modulation events. An 
increase in the phospho cascades that phosphorylate NMDA increases 
the probability that this receptor is open.
Conclusion: Microglia signaling and microglia-neuron crosstalk 
involves in central sensitization as an essential regulator in migraine 
chronification: BDNF downstream and upstream pathways are crucial 
signaling that mediates this microglia-neuron crosstalk—emphasizing 
the need to clarify its molecular mechanism.
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Objective: This open-label study aims to investigate the cortical brain 
connectivity of migraine patients (MIG) and the changes during a 
one-year treatment with monoclonal antibodies targeting the calci-
tonin-gene related peptide pathway (CGRP-mAbs) using high-density 
electroencephalography (HD-EEG).
Methods: Forty-five migraine patients (age 44.3±12.3, 39 females, 29 
with chronic migraine) who completed the first six months of CGRP-
mAbs treatment were included. Five HD-EEG recordings were conducted: 
baseline (T0) and at three-month intervals (T3, T6, T9, T12). Resting state 
networks (RSNs) examined included DMN, VN, DAN, VAN, LN, and SMN. 
Seed-based connectivity analysis was performed for gamma, beta, alpha, 
theta, and delta bands. Comparison was made with 30 healthy controls 
(HC, age 37.5±14.0, 14 females).
Results: MIG patients exhibited significantly increased delta-band activ-
ity and connectivity in the delta range between RSNs compared to HC 
(p<0.005 for all RSNs), which persisted throughout CGRP-mAbs therapy 
(p<0.005 for all RSNs). At T6, the VAN showed decreased alpha activity 
(p=0.01), and there was reduced beta-band connectivity between VAN 
and VN (p<0.05). Treatment responders, based on MIDAS score, dis-
played enhanced connectivity between DMN and DAN in theta-delta 
bands (p<0.05).
Conclusion: MIG patients consistently exhibited increased delta-band 
activity, possibly representing an electrophysiological signature of the 
disease. CGRP-mAbs therapy modulated the VAN network and may 
reduce peripheral trigeminovascular system sensitization. Specific con-
nectivity patterns observed in treatment responders offer insights into 
individual differences in treatment response. This open-label study with 
a small sample size calls for further research.
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Objective: Although respiratory symptoms usually prevail the clini-
cal manifestation of COVID-19, headache is one of the most common 
neurological symptoms with various characteristics. The aim of our 
study was to assess the prevalence and characteristics of headache as 
the most dominant symptom during COVID infection and search for 
possible associated biomarkers.
Methods: We conducted retrospective analysis of 295 (126 women) 
hospitalized patients with confirmed COVID-19 infection in Slovakia 
12-15 months after their hospital dismissal. Retrospectively patients 
were contacted by headache specialists via videocall with self-admin-
istered questionnaire. In positive headache patients we searched for 
participants with headache as leading and most bothersome symptom. 
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Subsequently we evaluated dominant headache"s phenotype and its 
possible biomarkers.
Results: 34.6% (n=102) of patients experienced headache as an accom-
panying symptom, from which 31.4%(n=32) considered headache as 
the leading and most bothersome symptom. Headache was mostly uni-
lateral with pulsating quality in 31.3% (n=10) respectively, associated 
with photophobia in 34.4% (n=11), nausea in 56.3% (n=18) and vomi-
tus in 18.3%(n=6). In 50% (n=16) headache was resistant to analgesics. 
Patients with headache as a leading symptom had statistically significant 
higher serum median levels of IL-6 compared with group with headache 
in which headache was not a dominant symptom (66.5 vs. 44.8, p=0.04). 
Serum levels of CRP, PCT, vitamin D, ferritin and fibrinogen were higher 
in group with headache-dominant group, but no statistical significance 
was present.
Conclusion: In our study we confirmed headache as a disabling and 
most bothersome symptom in 1/3 of patients with predominance of 
migraine-like characteristics. Headache as a leading symptom was asso-
ciated with statistically higher levels of IL-6 in comparison with non-dom-
inant headache group, which may reflect more severe cytokine storm 
during infection.
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Objective: At present the headache scientific community is intensely 
investigating the molecular signatures of migraine. microRNAs are 
small endogenous noncoding RNAs which operate as post-transcrip-
tional regulator of gene expression. Several recent lines of preclinical 
evidence highlighted the role of miR-155 in inflammation and 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 (Relative Quantifica-
tion - 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 com-
pared 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 dif-
ferent phenotypes across the migraine spectrum. Hopefully, micro-
RNAs may represent novel molecular targets for drug development 
("antagomir").
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Objective: The hypothalamus plays a crucial role in migraine patho-
physiology, contributing to pain perception modulation, circadian 
rhythm disturbances, autonomic dysfunction, and neuroendocrine 
alterations. In this resting-state functional magnetic resonance 
imaging (rs-fMRI) study, we assessed the relationship between the 
hypothalamus and the cortex during various phases of a nitroglycerin-
induced migraine attack (NTG).
Methods: Ten episodic migraine patients (EM) and 10 healthy con-
trols (HC) underwent 3T MRI scans during subsequent phases of 
the NTG migraine attack (baseline, prodrome, full-blown attack, 
recovery). A seed-based correlation analysis assessed the relation-
ship between the hypothalamus and the cortex during the differ-
ent phases of the attack in EM and at pre-specified time points in 
HC. A comparison between each scan and the baseline (pain-free) 
condition was performed, also testing whether there was a corre-
lation between mean functional connectivity (FC) and anamnestic 
features.
Results: At baseline, compared to HC, EM presented a reduced FC 
between the hypothalamus and supramarginal gyrus, middle frontal 
gyrus and angular gyrus, and left crus II; FC was increased with the 
posterior cingulate cortex. No significant FC changes were detected 
during the prodromal phase when compared to the pain-free con-
dition at baseline. In the full-blown phase instead, EM expressed 
increased FC between the hypothalamus and right frontal lobe 
(orbitofrontal and middle frontal gyrus, frontal pole), pons and crus 
II. These alterations persisted during the painful and the recovery 
phases. The FC alteration observed during the full-blown phase cor-
related with the presence of nausea in EM at the time of the scan.
Conclusion: These findings help to highlight the disease-specific 
and phase-specific contribution of the hypothalamus in migraine 
attacks. fMRI studies have already shown increased hypothalamic 
activation during migraine attacks, suggesting its involvement in 
generating pain. This study focuses on its impact on the autono-
mous system, its role in pain maintenance, and its termination.
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Objective: This cross-sectional study aims to investigate charac-
teristics and comorbidities in patients with migraine without aura 
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and explore the association between comorbidities and headache 
frequency.
Methods: Migraine without aura patients (diagnosed according to 
the International Classification of Headache Disorders-3) from a Teh-
ran outpatient clinic were included. Data on demographics, medi-
cal history, and detailed headache characteristics were collected, 
including a one-month headache survey reporting episode quality 
and number. Headache frequency was categorized as low (<4 days), 
medium (5-8 days), high (9-14 days), and chronic (≥15 days). Chi-
square and ANOVA tests assessed associations. P<0.05 indicated sta-
tistical significance. Data were analyzed using SPSS software
Results: The study included 967 migraine without aura patients. 
Females comprised 80% of the sample. The mean age was 37.38 ± 
12.02 years, with an average of 13.65 ± 10.53 headache days per 
month. Frequency categories were: low (25.2%), medium (18.8%), 
high (13.6%), and chronic (38.4%). Constipation (29.5%) and sleep 
disturbance (20.3%) were the most common comorbidities. Other 
comorbidities observed were dyspepsia, hypertension, dyslipi-
demia, hypothyroidism, and diabetes mellitus. The chi-square test 
revealed a significant association between sleep disturbances and 
more frequent headache episodes (P<0.05), while other comorbidi-
ties did not show significance (P>0.05). Headache frequency did not 
significantly associate with age or gender (P>0.05).
Conclusion: this study highlights the high prevalence of comor-
bidities, such as constipation and sleep disturbance, in patients with 
migraine without aura. Addressing these comorbidities is crucial for 
effective management. The significant association between sleep 
disturbances and more frequent headache episodes underscores 
the importance of addressing sleep problems in the management 
of migraine without aura. Further research is needed to investigate 
the mechanisms underlying these comorbidities and their impact 
on the course and treatment of this condition.
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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 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 for migraine, which 
included 179,648 individuals also of European ancestry. To assess plei-
otropy and heterogeneity in the MR analysis, we employed several sta-
tistical 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 tested.
Results: There was no significant pleiotropy or heterogeneity among all 
four selected COVID-19 genetic instruments in the migraine GWAS. Our 
analysis in individuals of European ancestry has revealed a positive cor-
relation between genetically increased COVID-19 and an elevated risk 
of migraine with aura. Specifically, we observed an increasing trend in 

risk of migraine as COVID-19 genetically increased (β = 0.298, 95% con-
fidence interval [CI]: 1.015-1.790, p = 0.039), and the data were robust 
without obvious bias.
Conclusion: Our findings suggested a putative causal link between 
genetically increased COVID-19 and an increased risk of migraine in 
European ancestries.

Fig. 1 (Abstract P221)  See text for description

Fig. 2 (Abstract P221)  See text for description
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Fig. 3 (Abstract P221)  See text for description
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Objective: The pathogenesis of new daily persistent headache (NDPH) 
is not fully understood. We aim to map aberrant functional connectiv-
ity (FC) in patients with NDPH using resting-state functional magnetic 
resonance imaging (MRI).
Methods: Brain structural and functional MRI data were acquired 
from 29 patients with NDPH and 37 well-matched healthy controls 
(HCs) in this cross-sectional study. Region of interest (ROI) based 
analysis was used to compare FC between patients and HCs, with 116 
brain regions in the automated anatomical labeling (AAL) atlas were 
defned as seeds. The correlations between aberrant FC and patients" 
clinical characteristics, and neuropsychological evaluation were also 
investigated.
Results: Compared with HCs, patients with NDPH showed increased 
FC in the left inferior occipital gyrus, right thalamus and decreased 
FC in right lingual gyrus, left superior occipital gyrus, right middle 
occipital gyrus, left inferior occipital gyrus, right inferior occipital 
gyrus, right fusiform gyrus, left postcentral gyrus, right postcentral 
gyrus, right thalamus and right superior temporal gyrus. There were 
no correlation between FC of these brain regions and clinical charac-
teristics, neuropsychological evaluation after Bonferroni correction 
(p>0.05/266).
Conclusion: Patients with NDPH showed aberrant FC in multiple 
brain regions involved in perception and regulation of emotion and 
pain.

Fig. 1 (Abstract P223)  See text for description

Fig. 2 (Abstract P223)  See text for description

Fig. 3 (Abstract P223)  See text for description
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https://​thejo​urnal​ofhea​dache​andpa​in.​biome​dcent​ral.​com/​artic​les/​10.​
1186/​s10194-​022-​01532-7

Fig. 1 (Abstract P225)  Digram of cerebral perfusion by multi-delay 
ASL MR imaging. (A) The raw maps of ASL imaging, including differ-
ent post label delays (PLDs) ranging from 1.00 to 3.66 seconds (s). (B) 
The arrival-time-corrected cerebral blood flow (CBF) colormaps. (C) 
The arterial arival time (ATT) colormaps. (D) The arterial cerebral blood 
colume (aCBV) colormaps

Fig. 2 (Abstract P225)  See text for description

Fig. 3 (Abstract P225)  See text for description
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Objective: NDPH, a rare and treatment-refractory primary headache 
disorder, is poorly understood. There is limited evidence to suggest 
that headaches are associated with glymphatic dysfunction. Thus far, 
no studies have evaluated glymphatic function in patients with NDPH. 
This study aims to investigate the glymphatic function in patients 
with new daily persistent headache (NDPH) using the diffusion tensor 
image analysis along the perivascular space (DTI-ALPS) method.
Methods: In this cross-sectional study conducted in the Headache 
Center of Beijing Tiantan Hospital, patients with NDPH and healthy 
controls were enrolled. All participants underwent brain magnetic res-
onance imaging examinations. Clinical characteristics and neuropsy-
chological evaluation were examined in patients with NDPH. ALPS 
indexes for both hemispheres were measured to determine the glym-
phatic system function in patients with NDPH and healthy controls.
Results: In total, 27 patients with NDPH (14 males, 13 females; age 
[mean ± standard deviation (SD)]: 36.6 ± 20.6) and 33 healthy controls 
(15 males, 18 females; age [mean ± SD]: 36.0 ± 10.8) were included in 
the analysis. No significant differences between groups were observed 
in the left ALPS index (1.583 ± 0.182 vs. 1.586 ± 0.175, mean differ-
ence = 0.003, 95% confidence interval [CI] of difference = −0.089 to 
0.096, p= 0.942), or right ALPS index (1.578 ± 0.230 vs. 1.559 ± 0.206, 
mean difference = −0.027, 95% CI of difference = −0.132 to 0.094, 
p= 0.738). Additionally, ALPS indexes were not correlated with clinical 
characteristics or neuropsychiatric scores.
Conclusion: No glymphatic dysfunction was detected in patients 
with NDPH by means of the ALPS method. Additional studies with 
larger samples are needed to confirm these preliminary findings and 
improve the understanding of glymphatic function in NDPH.

Fig. 1 (Abstract P224)  See text for description

Fig. 2 (Abstract P224)  See text for description
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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, VPAC2 and 
PAC1 in a rodent model. A recent phase II trial using PACAP-inhibiting 
antibodies showed positive results in migraine prevention, whereas 
antibodies inhibiting the PAC1-R had previously failed. Better under-
standing of the ligand/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 subse-
quent measurement of cutaneous tactile sensitivity response with von 
Frey filaments. PACAP38 response was tested in wildtype (WT) and 
three genetically modified strains of knockout (KO) mice lacking the 
respective three PACAP-receptors (ntotal = 138). We also conducted 
ex vivo experiments in the same mice using myograph to test for vaso-
activity and performed qPCR to confirm the lack of mRNA expression 
of the receptor genes.
Results: PACAP38 significantly induced hypersensitivity in both 
WT and KO mice (P<0.009), but we found no significant difference 
in PACAP38 response between WT and the three strains of 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), but not for PAC1 KO mice (P>0.05). 
Myograph experiments supported this finding and showed partial or 
compensated vasoactivity in VPAC1 and VPAC2 KO mice.
Conclusion: This is the first study testing the effect of all three PACAP-
receptors on the same in vivo mouse model. The absence of VPAC1-R, 
VPAC2-R or PAC1-R in KO mice did not show a statistically significant 
reduction in PACAP38-response compared to WT, but we found a 
trend of partial diminished response for VPAC1-R and VPAC2-R. The 
findings suggest that the VPAC-receptors may not be solely respon-
sible 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 modifed mice.

Fig. 1 (Abstract P226)  See text for description

Fig. 2 (Abstract P226)  See text for description

Fig. 3 (Abstract P226)  See text for description
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Objective: Different studies have stablished an epidemiological asso-
ciation between inflammatory bowel disease (IBD) and migraine. CGRP 
is, due to its effects and spatial location, a candidate to play a role in 
both entities.
Methods: 85 patients recently diagnosed with IBD (either ulcerative 
colitis, undifferentiated colitis or Crohn"s disease) and 78 healthy con-
trols without IBD and migraine history, paired by sex and age, were 
enrolled.
Results: Alpha-CGRP levels were increased in IBD (57.0±29.7 pg/mL) 
compared to HC (45.2±27.5 pg/mL, p<0.01) independently of the 
presence of headache/migraine. When patients were divided into 
presence of migraine history (n=14, 70.6±25.9 pg/mL) and its absence 
(54.3±29.8 pg/mL) both sub-groups remained significant compared 
with HC (migraine: p<0.01, no-migraine: p<0.05) and significant differ-
ences arose between sub-groups (p<0.05). Beta-CGRP was decreased 
in IBD (3.1±2.0 pg/mL) compared to HC (4.5±2.6 pg/mL, p<0.001) 
independently of the diagnosis and consistently through all three of 
the afflictions. Beta-CGRP levels did not change when patients were 
classified by headache nor migraine history.
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Conclusion: IBD patients show altered levels of both CGRP iso-
forms. The increase found in alpha-CGRP clearly represents a junc-
tion point between migraine and IBD because it was not found 
specific for migraine sufferers, although the highest values come from 
migraineurs. The decrease in beta-CGRP supports for a protective role 
of the peptide, whose reduced levels could be involved in the altered 
homeostasis of the intestinal mucosa found in IBD patients. Our 
results show that, when analysing CGRP levels it is crucial to differenti-
ate between isoforms because depending on what is being measured 
results can lead to opposite conclusions. Supported by a grant from 
Fondos Feder (ISCIII PI20/01358).
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Objective: To analyse how different parameters may have an impact 
on the CGRP levels.
Methods: Participants consisted in a subset of healthy volunteers 
and patients with chronic migraine, inflammatory bowel disease (IBD) 
or COVID-19 who participated in previous studies in which we deter-
mined by ELISA alpha (ABBEXA, UK) and beta (CUSABIO, China) CGRP 
concentrations.
Results: Short-term stability analysis in volunteers revealed that an 
immediate refrigeration (4oC) of the samples after clotting and prior 
to its deep congelation (-80oC) preserved the content of the peptides 
unaltered for up to 24 hours (n=6; alpha t0: 29.2±20.6pg/mL, t24: 
30.2±19.6 pg/mL p=0.69, beta t0: 4.6±1.6 pg/mL, t24: 4.4±1.8 pg/
mL, p=0.99). The practise of exercise (running 30 minutes) right before 
blood sampling did not alter CGRP concentration (n=6; alpha exercise: 
31.0±19.0 pg/mL p=0.4; beta exercise: 4.8±1.7 pg/mL, p=0.3). Frozen 
sample storage of more than 6 months was associated with decreased 
peptide levels when compared to same samples with earlier determi-
nations (n=11, p<0.01 both). Alpha-CGRP levels did not correlate with 
age (n=400, p=0.3) but showed higher concentrations in men when 
grouped by sex (p<0.01). Beta-CGRP levels correlated positively with 
age (n=337, p<0.01) but did not show difference between sex (p=0.7).
Conclusion: CGRP content remains unaltered for at least the first 
24 hours when kept refrigerated before getting frozen and is not 
influenced by immediate exercise. Supporting previous results with 
plasma, the stability of CGRP in deep frozen samples is limited in peri-
ods over 6 months. The effects on the CGRP levels caused by age and 
sex depends on the isoform and should be considered while design-
ing study groups. Supported by a grant from Fondos Feder (ISCIII 
PI20/1358)
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Objective: Familial hemiplegic migraine type 3 (FHM3) is a severe 
form of migraine with aura caused by mutations in the SCN1A gene 
encoding the voltage-gated sodium channel Nav1.1. Effects of FHM3 
mutations on Nav1.1 channels functioning in heterologous expression 
systems is variable and data from mouse cannot translate to human. 
Therefore, patient-specific models are needed for investigating the 
pathology.
Methods: We generated induced pluripotent stem cells (iPSC) from 
one FHM3 patient. FHM3 iPSC and a human control iPSC was dif-
ferentiated to forebrain GABAergic interneurons (GINs) and ventral 
forebrain organoid. Functionality of differentiated GINs and ventral 
forebrain organoid was examined by whole-cell patch-clamp record-
ings and multielectrode array (MEA) recordings. Bulk RNA sequencing 
analysis was performed on FHM3 and control lines after 65 days of dif-
ferentiation to detect the changes in transcriptome profile.
Results: The patient had typical clinical manifestations of hemiplegic 
migraine and carried a novel mutation, F1774C in SCN1A. FHM3 and 
human control iPSCs differentiate into GINs and ventral forebrain 
organoid. Electrophysiologic recordings showed significantly lower 
sodium current density and decreased neural firing in FHM3 GINs 
compared with control. Consistent with electrophysiologic analysis, 
MEA recordings showed lower weighted mean firing rate in FHM3 
GINs and ventral forebrain organoid. Transcriptome analysis revealed 
specific dysregulations of genes for binding, catalytic activity, trans-
porter activity and signal transducer activity in FHM3 GINs versus 
control.
Conclusion: We have for the first time investigated FHM3 pathophysi-
ological mechanisms using patient-specific iPSC-derived ventral fore-
brain organoid and cellular models. Our results indicate a functional 
decline in FHM3 GINs and patient-specific neurons are useful for mod-
elling FHM3.

P230  
Observational prospective study on the presence of typical 
migraine features in nummular headache patients: The Numamig 
study (NCT04299958)
D. García Azorín1, M. Cadenas Astorga1, Y. González Osorio1, A. Recío 
García1, Á. Sierra‑Mencía1, P. J. Goadsby2, Á. L. Guerrero Peral1
1Hospital Clínico Universitario de Valladolid, Headache Unit, Valladolid, 
Spain; 2King’s College London, London, United Kingdom
Correspondence: D. García Azorín
The Journal of Headache and Pain 2024, 25(Suppl 1): P230

Objective: Patients with nummular headache (NH) may present a 
unique headache disorder or as a phenotypic variant of another head-
ache disorder, such as migraine.
Methods: To evaluate the frequency and type of typical migraine fea-
tures in patients with NH, a prospective cohort study was conducted 
(NCT04299958). Patients were evaluated by a headache expert and 
were trained in the completion of a headache diary for 14 consecutive 
days, systematically assessing the presence of 35 additional symptoms 
before, during or after the NH episodes.
The inclusion criteria were: 1) diagnosis of NH according to the Interna-
tional Classification of Headache Disorders, 3rd version (ICHD-3); 2) ≥ 
3 months of NH evolution; 3) Age ≥18 years; 4) ability to register head-
ache characteristics in a diary; 5) informed consent signature. Patients 
were excluded if they had 1) other primary or secondary headache, 
except for infrequent tension-type headache or medication overuse 
headache; 2) major psychiatric disorders; 3) alcoholism or drug abuse.
Results: 19/51 patients were eligible, 15 (79%) female, aged 62 [inter-
quartile range (IQR): 44-79] years. NH duration at enrolment was 24 
[IQR: 7-36] months. Patients registered 291 NH episodes, with a median 
duration of 10 [IQR: 6.6-15] hours. Patients reported bilateral pain in 
2 (1%) episodes, pulsating quality in 57 (20%), moderate-to-severe 
intensity in 235 (81%) and worsening by routine physical activity in 75 
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(26%) episodes. Regarding associated symptoms, patients described 
nausea and/or vomiting in 29 (10%), photophobia and phonophobia 
in 64 (22%) episodes. The proportion of patients who fulfilled migraine 
phenotypic criteria was: criterion C in 233 (80%) episodes, criterion D 
in 79 (27%), and all phenotypic migraine criteria in 71 (24%) episodes.
Conclusion: Typical phenotypic features of migraine were observed in 
half of patients with NH with no prior history of migraine, which sug-
gest a common pathophysiology.

P231  
Familial hemiplegic migraine caused by simultaneous mutations 
in ATP1A2 and SCN1A, a new subtype?
T. Wang1,2, W. Tang1, Z. Dong1, S. Yu1
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Objective: Familial hemiplegic migraine (FHM) is an autosomal domi-
nant disorder and characterized by transient hemiplegia during the 
aura phase. Three major genes have been identified to be associated 
with FHM, including voltage-dependent calcium channel, alpha 1A 
subunit (CACNA1A) for FHM1, ATPase Na+/K+ pump, alpha 2 subunit 
(ATP1A2) for FHM2, and voltage-gated sodium channel type 1 alpha 
subunit (SCN1A) for FHM3.
Methods: We identified a Chinese FHM family and whole-exome 
sequencing revealed the existence of two novel mutations, namely 
R279Q in ATP1A2 and F1774C in SCN1A. To ascertain whether one of 
these mutations is causative gene or if both are pathogenic, we con-
ducted following methods, mutation prediction, two-electrode volt-
age-clamp recordings conducted in microinjected xenopus oocytes, 
generation of patient-derived iPSC models, differentiation of iPSCs 
into GABAergic interneurons (GINs), and whole-cell patch clamping.
Results: Six patients in four generations within the family affected by 
FHM exhibited the characteristic clinical manifestations associated 
with this condition. Patients harboring two mutations experienced 
more severe headaches, with one individual also experiencing con-
current headaches and epilepsy. Six out of seven computational algo-
rithms indicated that the R279Q mutation was benign, but oocytes 
study revealed a reduction in ouabain-sensitive pump currents and 
lower affinity for potassium. F1774C mutation obtained scores over 
the pathogenic threshold in all seven prediction systems. We gener-
ated iPSCs from two FHM family members, and then differentiated 
them into GINs. Electrophysiologic recordings showed notable reduc-
tion in sodium current density and decreased neural firing in FHM 
GINs.
Conclusion: This study presents a novel finding of a family exhibiting 
the simultaneous presence of two pathogenic mutations within the 
same disease, thereby enhancing its pathogenicity. This unique occur-
rence establishes the first FHM-Mixed pedigree documented to date.

P232  
Photophobia in headache disorders: characteristics and potential 
mechanisms
Z. Xiao
Renmin Hospital of Wuhan University, Department of Neurology, Wuhan, 
China
The Journal of Headache and Pain 2024, 25(Suppl 1): P232

Objective: Photophobia is present in multiple types of headache dis-
orders. The coexistence of photophobia and headache suggested the 
potential reciprocal interactions between visual and pain pathways. 
The aim of this review is to summarize photophobic characteristics of 

different headache disorders and to propose a common mechanism 
explaining photophobia in all three categories of headache disorders.
Methods: We systematically searched all works from MEDLINE, 
EMBASE and Cochrane databases from 2002 to the present. Searches 
were performed using a combination of MeSH (medical subject head-
ings) terms and key terms.
Results: In this review, we summarized the photophobic characteris-
tics in different types of headache disorders in the context of the three 
diagnostic categories of headache disorders: (1) primary headaches: 
migraine, tension-type headache, and trigeminal autonomic cepha-
lalgias; (2) secondary headaches: headaches attributed to traumatic 
brain injury, meningitis, non-traumatic subarachnoid hemorrhage and 
disorder of the eyes; (3) painful cranial neuropathies: trigeminal neu-
ralgia and painful optic neuritis. We then discussed potential mecha-
nisms for the coexistence of photophobia and headache.
Conclusion: In conclusion, the characteristics of photophobia are 
different among these headache disorders. The coexistence of pho-
tophobia and headache is associated with the interactions between 
visual and pain pathway at retina, midbrain, thalamus, hypothala-
mus and visual cortex. The communication between these pathways 
may depend on calcitonin gene-related peptide (CGRP) and pituitary 
cyclase-activating polypeptide (PACAP) transmission. Moreover, cor-
tical spreading depression (CSD), an upstream trigger of headache, 
also plays an important role in photophobia by increased nociceptive 
input to the thalamus.
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Proteomics profiling reveals mitochondrial damage in the thalamus 
in a mouse model of chronic migraine
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Objective: Migraine is a complex brain disorder, which is regarded as 
a possible clinical manifestation of brain energy dysfunction. We per-
formed quantitative proteomics to analyze the protein characteristics 
of specific regions in the trigeminovascular system, focusing on the 
changes in proteins related to mitochondrial function.
Methods: The mouse model of chronic migraine was estab-
lished by repeated nitroglycerin (NTG) stimulation. Differentially 
expressed proteins (DEPs) in some subcortical brain regions of the 
trigeminovascular system were screened based on liquid chroma-
tography-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.
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 pho-
tophobia. The results of quantitative proteomics showed that 
529,109,163,152 and 419 DEPs were detected between the NTG 
and control group in the thalamus, hypothalamus, periaqueductal 
grey (PAG), trigeminal ganglion (TG) and trigeminocervical com-
plex (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 dysfunc-
tion. Compared with the control group, the concentration of ATP 
and the activity of respiratory chain Complex I decreased (P < 0.05), 
and the number of abnormal mitochondria per unit area increased 
(P < 0.01) in the thalamus in the NTG group.
Conclusion: Our findings highlight the involvement of mitochon-
drial damage in the thalamus in central sensitization of chronic 
migraine, which provides evidence of possible metabolic mecha-
nisms in migraine pathophysiology.
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Fig. 1 (Abstract P233)  See text for description

Fig. 2 (Abstract P233)  See text for description

Fig. 3 (Abstract P233)  See text for description
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during nitroglycerin‑induced migraine like attacks
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Objective: In this resting-state functional magnetic resonance imag-
ing (rs-fMRI) study, we assessed the interplay between the ventropos-
terior thalamic nuclei complex (ventral posterolateral, VPL and ventral 
posteromedial, VPM) and the rest of the brain during various phases of 
a nitroglycerin-induced migraine like attack (NTG).
Methods: Ten episodic migraine patients (EM) and ten healthy controls 
(HC) underwent 3T MRI scans during subsequent phases of the NTG 
migraine attack (baseline, prodrome, full-blown attack, recovery). A seed-
based correlation analysis assessed the relationship between the cortex 
and VPL/VPM during the different phases of the attack in EM and at pre-
specified time points in HC. A comparison between each scan and the 
pain-free condition (baseline) was performed, also testing whether there 
was a correlation between mean functional connectivity (FC) and anam-
nestic features, namely with allodynia.
Results: At baseline, compared to HC, EM presented a reduced FC 
between the left VPL/VPM nuclei and homolateral superior and mid-
dle temporal gyrus, superior frontal gyrus and precuneus bilaterally. 
When considering phase-specific alterations, compared to baseline, EM 
presented a global loss of FC throughout the migraine cycle, involving 
superior frontal gyrus and cingulate gyrus during the prodromal and full-
blown phases, as well as an increased FC concerning the dorsal midbrain, 
which persisted during recovery. The FC alterations observed during the 
full-blown phase failed to correlate with the presence of allodynia, dem-
onstrating a correlation, instead, with the presence of yawning during 
the prodromal phase.
Conclusion: Migraine is a disorder of sensory processing which pre-
sents a significant involvement of the VPM/VPL nuclei complex, ampli-
fying the perception of pain signals and contributing to the associated 
sensory symptoms. Indeed, in this study alterations in FC were observed 
in the main somatosensory areas as well as in areas appointed for emo-
tional elaboration of pain. Interestingly, phase-specific alterations were 
observed with a global loss of FC in EM when compared to baseline, 
throughout the migraine cycle, possibly reflecting the thalamo-cortical 
dysrhythmia phenomena.

Fig. 1 (Abstract P234)  See text for description
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Objective: To find out the real features of gut microbiota in migraine 
patients.
Methods: During the enrollment stage, to exclude the potential 
factors that influence the gut microbiota composition, we screened 
81 migraine patients from 1264 suspicious patients and 87 healthy 
controls (HC). The propensity score matching method was used 
to adjust confounding factors of lifestyle, diet, and demography. 
Then, 44 migraine patients and 44 HCs were grouped as the train-
ing cohort, while the remaining subjects were grouped as the test 
cohort. We used 16S-rRNA sequencing and Tax4fun to detect the 
composition and predict the potential function of gut microbiota, 
respectively. Random forest was used to generate migraine classi-
fier and to assess the importance order of microbial features. Spear-
man correlation analysis was used to evaluate critical relationships 
between clinical and gut microbial features.
Results: We found that two distinct microbial communities play 
an essential role in the gut microbiota of migraine, one with two 
upregulated families, Prevotellaceae and Veillonellaceae, and the 
other with two downregulated families, Lachnospiraceae and Rumi-
nococcaceae; over 90% differential expressed taxa were from these 
four families. Thirty two differential expressed taxa on the top of the 
importance list composed a random forest classifier with 82.5% AUC 
in the training cohort and 91% AUC in all the enrolled participants. 
The most influential taxa OTU726 from Butyricimonas, was nega-
tively correlated with headache frequency by the Spearman correla-
tion analysis (r = 0.15, p < 0.05). The Tax4Fun analysis showed that 
starch metabolism and polysaccharide transporters in both the ABC 
and phosphotransferase systems were suppressed, while energy 
metabolism including oxidative phosphorylation and citrate cycle 
were upregulated.
Conclusion: We first identified a combinatorial gut microbial model 
capable of discriminating migraine from HCs. The dysbiosis of gut 
microbiota may affect the enery balance in the migraine hosts.

Fig. 1 (Abstract P236)  See text for description

Fig. 2 (Abstract P236)  See text for description

Fig. 3 (Abstract P236)  See text for description
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Objective: Mild traumatic brain injury (TBI) can cause a range of 
sequalae, most commonly post-traumatic headache (PTH). The inci-
dence of PTH varies post mild TBI, with up to 80% affected by three 
months and 60% by one year. PTH is usually heterogenous in nature 
but most commonly presents as migraine or tension-type-like. Our 
aim is to introduce a standardised interview to identify PTH. Our pri-
mary outcome will be to identify PTH, and secondary outcomes to 
identify the phenotype of PTH.
Methods: There is a planned recruitment of 150 patients from a UK ter-
tiary centre hospital. Inclusion criteria includes a diagnosis of mild TBI or 
concussion by headache specialist or sporting physician; brain imaging 
within normal limits; head injury within a year; aged 17 years and older. 
Exclusion criteria includes those with serious underlying pathology; 
secondary causes of headache (excluding PTH), non-English speakers, 
moderate or severe TBI or an abnormal brain scan. The non-headache 
specialist will phone the patient to run through the structured head-
ache interview. Following this, the headache specialist will conduct a 
telephone clinical consultation as "gold-standard". Both interviewers will 
define PTH as definite (≤7 days), probable (8 – 30 days) and unlikely (>30 
days).
Results: A total of 119 people have been screened from concussion clin-
ics at present, with 55 included for interview and 33 completed paired 
interviews. The mean age is 25, with 79% male, and sport being the most 
common modality of injury at 94%. We are not sufficiently powered at 
present to conduct the inter-agreement rate, but using PABAK there is 
an agreement rate for PTH diagnosis of 0.87 (very good), and sensitivity 
agreement between migraine and tension-type headache is 0.76 (good).
Conclusion: We will be aiming to recruit more participants to standard-
ize an interview to diagnose PTH. The development and validation of the 
classification interview for PTH has yielded promising results. The level 
of agreement was very good for PTH, and good for its sub-phenotypes. 
There is currently no standardised interview within our institution, that 
aids health care professionals with identifying post-traumatic headache 
and its sub-phenotypes.
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A multi‑centre, real‑world study of migraine‑like headache 
in mitochondrial diseases
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Objective: A retrospective study was conducted to analyse migraine-
like headache (MLH) prevalence, characteristics and influencing fac-
tors in patients of multiple mitochondrial diseases (MDs).
Methods: This study recruited genetically confirmed 48 MDs patients 
from 7 centres between January 2020 and March 2023, including 29 
mitochondrial myopathy, encephalopathy, lactic acidosis and stroke-
like episodes (MELAS), 7 chronic progressive external ophthalmople-
gia (CPEO) and CPEO+, 4 mitochondrial encephalomyopathy, 3 Leigh 
syndrome (LS), 2 mitochondrial encephalopathy, 2 mitochondrial 
myopathy and 1 myoclonic epilepsy with ragged red fibres (MERRF) 
cases. A structured scale was applied to collect demographic informa-
tion and clinical information including headache characteristics (for-
mulated according to ICHD-3) through clinicians’ on-site or telephone 
interviews and clinical assessment records. At least two neurologists 
diagnosed and evaluated headache types. MLH prevalence was ana-
lysed by comparing with migraine prevalence data from a door-to-
door survey of the general population aged 18-65 years in China.
Results: The one-year prevalence of MLH was 47.9% (95% CI: 34.5%-
61.7%) in MDs patients, which was significantly higher than the one-
year prevalence of migraine in the general population (P<0.001). 

Univariate regression analyses suggested that m.3243A>G locus 
mutation (P=0.043), epilepsy (P=0.004), acute phase of neurological 
impairment with fever (P=0.019), resting state blood lactate concen-
tration (P=0.016), and cranial MRI showing occipital lobe involvement 
(P=0.011) were items associated with the occurrence of MLH, multiple 
regression analysis suggested that epilepsy and high rest blood lactate 
concentrations were independent risk factors for the occurrence of 
MLH in this cohort of MDs patients (P=0.038 and =0.027, respectively).
Conclusion: In this cohort of MD patients, the one-year prevalence 
of MLH was significantly higher than that of migraine in the general 
population; Epilepsy and high rest blood lactate concentrations were 
independent risk factors for the occurrence of MLH; Migraine may be 
directly related to abnormalities in CNS mitochondrial function and 
energy metabolism.
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Pain thresholds in patients with migraine assessed by quantitative 
sensory testing
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Objective: Background Cutaneous allodynia and hyperalgesia are 
described in migraine, indicating central sensitization. However, quan-
titative sensory findings vary widely among studies, stimuli and loca-
tions. Moreover, it is unclear if these symptoms might be predictors of 
treatment response.
Objective In our prospective study, we aim at characterizing the 
somatosensory profile in migraine and its potential role in predicting 
response to calcitonin gene-related peptide (CGRP)-antibodies.
Methods: From our ongoing study, we report baseline data from 
quantitative sensory testing (QST). Migraine patients (according to 
ICHD-3) with ≥8 monthly migraine days were recruited in Basel. QST 
was performed according to a standardized protocol on the hand and 
face at baseline (before treatment initiation; one side per patient). 
Pain thresholds for: i) cold, ii) heat, iii) mechanical (pinprick-) and iv) 
pressure stimuli (PPT), as well as v) mechanical pain sensitivity and vi) 
dynamic mechanical allodynia (DMA) were assessed.
Results: 18 patients underwent QST at baseline (14/18 women, 
44.2±14.3 y, 10/18 with chronic migraine, 4/18 with aura). All patients 
had at least one abnormal QST-finding, 14 (78%) on both face and 
hand, 2 (11%) only on the face and 2 only on the hand. Decreased 
PPT was the most common abnormal finding (13/18=72% face, 
9/18= 50% hand), followed by DMA to light touch (10/18=56% face, 
11/18=61% hand). Thermal pain- and mechanical thresholds were 
normal in most patients (4/18 and 5/18 with abnormalities, repsec-
tively). So far we collected 6-month data of 3/18 patients, thus analysis 
for prediction of response is pending.
Conclusion: QST abnormalities –particularly pressure hyperalgesia 
and allodynia to light touch- are very common in patients with fre-
quent migraine, not only in the trigeminal area, but also in the hand. 
Preliminary data on their predictive value in treatment response to 
CGRP-antibodies will be also available within the next months.
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Objective: To report a case of neurocriptococcosis in an immunocom-
petent patient.
Methods: This is a descriptive study, through the analysis of the medi-
cal record.
Results: Female, 23 years old, healthy, with intense headache for 15 
days, pulsatile and clenching. Initial neurological examination was 
uneventful. A CT scan of the skull was performed, no changes, CSF 
was collected which showed nucleated cells 204, presence of yeast, 
glucose 46, proteins 28, chloride 112, VDRL: non-reactive and culture 
for Cryptococcus gattii, positive China ink. Brain MRI showed hyper-
signal on T2/FLAIR images affecting the cortical sulci, encephalic 
fissures, cerebellar foliae and on the pial surface of the brainstem in 
association with diffuse leptomeningeal. Volumetric reduction of the 
supratentorial ventricular system, findings of leptomeningitis of fungal 
nature, related to cryptococcosis. Treatment was started with ampho-
tericin B and fluconazole. She still presented with refractory headache, 
requiring serial CSF punctures for relief of intracranial hypertension. 
She evolved with instability and underwent a right ventriculoperito-
neal shunt. Postoperatively, she presented left hemiparesis. Skull CT 
showed hematoma and emphysema of adjacent extracranial soft tis-
sues; right frontoparietal brain lesion and edema of adjacent paren-
chyma. She evolved with clinical instability and died after 61 days of 
hospitalization.
Conclusion: This case showed a pattern of CSF hypotension due to 
compression of the frontal horns of the lateral ventricles by the granu-
lomas. Several repeated punctures were performed and a ventriculop-
eritoneal shunt was required, but the patient had fatal complications.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: Reversible cerebral vasoconstriction syndrome (RCVS) is 
a group of conditions typically heralded by thunderclap headache 
associated with reversible segmental multifocal cerebral artery vaso-
constriction. We report a Korean woman patient of RCVS with hemor-
rhagic complication that showed stepwise aggravation.
Methods: A 53-year-old woman visited emergency room presenting 
with thunderclap headache. Initial brain computed tomography (CT) 
revealed subarachnoid hemorrhage (SAH) in the left frontal sulci. Brain 
CT angiography showed focal mild liminal narrowing at M2 segment 
of left middle cerebral artery. As patient’s headache relieved after con-
servative treatment, she was discharged from the emergency room. 
Three days later, she revisited emergency room with aggravated head-
ache and vomiting.
Results: CT showed newly developed right frontal intracerebral hem-
orrhage (ICH) combined with subdural hemorrhage (SDH). Brain CT 
angiography (CTA) imaging showed multifocal stenosis in bilateral 
middle cerebral arteries. On admission, she was alert, but mild frontal 
dysfunction was noted. Diagnostic tests including vasculitis lab, RNF 
213 gene mutation were negative. To prevent further expansion, we 
controlled blood pressure in tight below 140/90mmHg. Continuous 

nimodipine was applied to prevent the aggravation of vasospasm. 
Digital subtraction angiography revealed multi-segmental narrow-
ing in bilateral middle cerebral arteries and anterior cerebral arteries. 
Nimodipine infusion at the terminal internal carotid artery partially 
enlarged the vessel diameter. She was diagnosed as hemorrhagic 
reversible cerebral vasoconstriction syndrome (RCVS). With successful 
conservative management, lobar intracranial hemorrhage decreased 
in time and no new intracranial hemorrhage developed.
Conclusion: We report a case of hemorrhagic RCVS in Korean woman. 
Although the pathophysiology of this syndrome is not well estab-
lished, clinicians should consider vasoconstriction as the cause of 
intracranial hemorrhage, not only as the result.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Migraine and risk of atrial fibrillation. A 9‑year follow‑up based 
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Objective: To investigate association between primary headache dis-
orders and the risk of atrial fibrillation in a population-based cohort 
study.
Methods: In a population-based 9-year follow-up design, we evalu-
ated questionnaire-based headache diagnoses, including migraine 
and tension-type headache (TTH), collected in the Trøndelag Health 
Study (HUNT3) between 2006-2008, and the subsequent risk of AF in 
the period until December 2015. The population at risk consisted of 
39,340 individuals ≥20 years of age without AF, who answered the 
headache questionnaire during HUNT3. Prospective associations were 
evaluated by multivariable Cox proportional hazard models with 95% 
confidence intervals (CIs).
Results: Among the 39,340 participants, a total of 1524 (3.8%) devel-
oped AF during the 9-year follow up, whereof 91% of these were ≥55 
years. In the multivariate analyses, adjusting for known confounders, 
we did not observe any association between migraine or TTH and risk 
of AF. The adjusted hazard ratios (HRs) were 0.84 (95% CI, 0.64-1.11) for 
migraine, 1.16 (95% CI, 0.86-1.27) for TTH, and 1.04 (95% CI, 0.86-1.27) 
for unclassified headache. However, in sensitivity analyses using age 
≥55 years as cutoff, a lower risk of AF was found for migraine (HR 0.53, 
95% CI, 0.39-0.73). No significant difference was observed among men 
and women.
Conclusion: In this large population-based study, no increased risk of 
AF was observed among individuals with migraine or TTH at baseline. 
In fact, among individuals aged ≥55 years, migraine was associated 
with a lower risk for AF.
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Is there a link between migraine and stroke? A population‑based 
register‑linked cohort study
S. Giri1,2, E. Tronvik1,2,3, H. Dalen4, H. Ellekjær1, J. P. Loennechen4, A. Olsen2,5, 
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Objective: To evaluate whether primary headache disorders, includ-
ing subtypes of migraine, increase the risk of stroke.
Methods: This population-based 15-year follow-up study used base-
line headache data from the third Nord-Trondelag Health Survey 
(HUNT3) performed between 2006 and 2008. The headache HUNT3 
data were linked to the Norwegian National Stroke Register that 
includes stroke diagnoses recorded from 2012 until December 2021. 
The association between stroke and headache status was investigated 
in 37,364 individuals, with ≥20 years of age without stroke diagnosis, 
who answered headache questionnaire during HUNT3. Prospective 
associations were evaluated using multivariable Cox proportional haz-
ard models with 95% confidence intervals (CIs). Separate sub-group 
analyses by age and sex were performed.
Results: Among 37,364 included participants, 1,095 (2.9%) devel-
oped stroke, whereof 13.4% were younger than 55 years. In the multi-
adjusted model, reporting migraine with aura (MA) at baseline was 
associated with increased risk of stroke at follow-up (HR 1.55, 95% CI 
1.16-2.08) compared with those reporting no headache. The risk of 
stroke was much higher among individuals with MA who were <55 
years old (HR 1.98, 95% CI 1.20-3.27) and were women (HR 1.64, 95% 
CI 1.12-2.41).
Conclusion: Individuals with MA were more likely to have new onset 
of stroke compared to persons without headache. The relationship 
with MA was even stronger in women, and for young individuals aged

P244  
The prevalence of contraindications to triptans and cardiovascular 
risk in adults with migraine in the UK: a retrospective 
cross‑sectional study
G. O’Neil
Pfizer, Medical Affairs, Tadworth, United Kingdom
The Journal of Headache and Pain 2024, 25(Suppl 1): P244

Objective: To examine the prevalence of patient-reported triptan con-
traindications and cardiovascular risk factors in people with migraine 
in the United Kingdom (UK).
Methods: A retrospective cross-sectional study from the 2020 
National Health and Wellness Survey (NHWS, Cerner Enviza) cap-
tured patient-reported data from adults ≥18 years old with migraine 
in the UK. The migraine subgroup eligibility criteria required a physi-
cian diagnosed their migraine. Triptan contraindications in the sur-
vey included the self-reported presence of angina, arrhythmias, atrial 
fibrillation, heart failure, myocardial infarction, left ventricular hyper-
trophy, transient ischemic attacks, stroke, and peripheral vascular dis-
ease. Cardiovascular risk factors included hypertension, dyslipidaemia, 
current smoking, type 2 diabetes, and obesity (BMI ≥30), with ≥2 risk 
factors deemed "high-risk." NHWS weights were used in all analyses to 

make the survey sample generalisable to the adult population in the 
UK based on age and sex.
Results: Among 5.4 million adults with migraine represented by the 
weighted survey (n=1611), 12.96% had a contraindication to triptans 
and 24.65% had ≥2 cardiovascular risk factors. Combined, 32.21% of 
people with migraine had a contraindication to triptans or ≥2 cardio-
vascular risk factors. The most common contraindication to triptans 
was unstable angina/chest pain (see Figure  1), whilst the most com-
mon cardiovascular risk factor among people with migraine in the UK 
was obesity (see Figure 2).
Conclusion: The prevalence of triptan contraindications and the pres-
ence of ≥2 cardiovascular risk factors were common, with 1 out of 
every 3 migraine patients in the UK meeting these criteria.

Fig. 1 (Abstract P244)  Patient-Reported Cardiac Contraindicatons to 
Triptans (%) Among People with Migrane in the United Kingdom

Fig. 2 (Abstract P244)  Patient-Reported Cardiovascular Risks Factors 
(%) Among People with Migrane in the United Kingdom
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Objective: Migraine is associated with major cardiovascular disease. 
Yet, the association between cardiovascular risk factors, in particular 
lipid levels, and migraine is disputed. This heterogeneity might be 
attributed to the modifying impact of sex on the association between 
lipid levels and migraine. While most studies adjust for sex, we 
hypothesized that sex rather serves as an effect modifier in the asso-
ciation between lipid levels and migraine. Therefore, we studied the 
association between migraine and lipid profiles in males and females 
separately.
Methods: The association between total cholesterol (TC), triglycerides 
(TG), low-density lipoprotein cholesterol (LDL-C), high-density lipo-
protein cholesterol (HDL-C) (all in mmol/L) and migraine was studied 
in the Dutch population-based Lifelines cohort, consisting of 142,769 
adults with a known, self-reported (history of ) migraine and complete 
lipid profile at baseline. Logistic regression analyses with adjustments 
for age, body mass index, educational level, current smoking, dietary 
intake, and physical activity were performed for each lipid profile. All 
analyses were stratified by sex.
Results: In total, 26,307 (18.4%) current or past migraine patients 
(median age 44 years [IQR 36–51]) were analyzed. Compared with 
males without migraine history, males with current or past migraine 
had modestly increased odds ratios (ORs) [95% CI] for elevated lipid 
levels of 1.05 [1.02–1.08] for TC, 1.05 [1.02–1.08] for TG, 1.07 [1.03–
1.11] for LDL–C, and an OR of 0.68 [0.62–0.76] for HDL-C. Compared 
with females without migraine history, females with current or past 
migraine had modestly increased ORs [95% CI] for elevated lipid levels 
of 1.03 [1.01–1.05] for TC, 1.08 [1.05–1.12] for TG, 1.04 [1.02–1.06] for 
LDL–C, and an OR of 0.88 [0.83–0.92] for HDL-C.
Conclusion: In a generally healthy population and without distin-
guishing between migraine patients with and without aura, we 
observed a slightly unfavorable lipid profile in migraine patients with-
out evident sex differences. However, we noted a more pronounced 
association with decreased levels of HDL-C, especially among males.

P246  
Migraine in patients with preeclampsia: prevalence and correlation 
with angiogenic factors
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Objective: To analyze the prevalence of migraine in a cohort of 
patients with preeclampsia (PE) and to determine its relationship with 
angiogenic factors.
Methods: This is a retrospective study in a cohort of patients with PE 
who were attended in a tertiary Spanish hospital from February/2016 
to July/2021. Demographic, clinical, laboratory data including angio-
genic factors (sFlt-1, PlGF and sFlt-1/PlGF index) and the APGAR score 
were collected from medical charts. Through a phone interview, two 
neurologists confirmed previous history of migraine. We compared 
patients with and without previous history of migraine.
Results: We included 223 patients. 39.6% (83/223) with migraine [EC1] 
(74/83 with episodic and 9/83 with chronic migraine) and a mean age 
of 33.5 ±6.3 years. When comparing patients with and without previ-
ous history of migraine: there were no significant differences in base-
line characteristics [EC2] , symptoms of PE or blood pressure values of 
PE diagnosis. 38.1% (85/223) had headache as the principal symptom 
of PE. Regarding analytical parameters, the 24-hour proteinuria val-
ues, and the index sFlt-1/PlGF were discreetly higher in patients with 
migraine but did not reach statistical significance. We did not find 
greater fetal complications in the group of patients with migraine.

Conclusion: The prevalence of migraine is higher in patients with PE 
than in the general population. Even though the vascular system plays 
an important role in migraine pathophysiology, alterations in angio-
genic factors, as seen in PE, are not different if they have migraine or 
not.

P247  
Measuring the prevalence of cardiovascular risk 
and contraindications to triptan therapy among adults 
with migraine from five European countries in the national health 
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Objective: To examine the prevalence of triptan contraindications 
and cardiovascular risk factors in five European countries (France, Ger-
many, UK, Italy, and Spain).
Methods: This was a retrospective, cross-sectional study of individuals 
from the 2020 EU National Health and Wellness Survey (NHWS, Cerner 
Enviza). Triptan contraindications (either explicitly mentioned in labels 
or directly related) in the survey included angina, arrhythmias, atrial 
fibrillation, heart failure, myocardial infarction, left ventricular hyper-
trophy, transient ischemic attacks, stroke, and peripheral vascular dis-
ease. Cardiovascular risk factors included hypertension, dyslipidemia, 
current smoking, type 2 diabetes, and obesity (BMI ≥30), with ≥2 
risk factors deemed "high-risk." The weighted prevalence of triptan 
contraindications, cardiovascular risk factors, migraine headache 
days, migraine burden using the Migraine Disability Assessment Test 
(MIDAS), and current migraine treatments were summarized.
Results: Among 30.5 million adults in Europe with physician-diag-
nosed migraine represented by the weighted survey, 17.1% had a 
triptan contraindication and 25% had ≥2 cardiovascular risk factors. 
Combined, 35% of the migraine cohort had a triptan contraindication 
or ≥2 cardiovascular risk factors (Figure). Migraine burden was higher 
in those with cardiovascular conditions, with 29% vs. 21% reporting 
severe and 18% vs. 15% reporting moderate disability using MIDAS 
(p<0.05). Current triptan treatment was reported by 28% of those who 
reported at least one contraindication to triptan therapy and 25% of 
those with ≥2 cardiovascular risk factors compared to 34% of those 
without any of these conditions.
Conclusion: One out of every three migraine patients in five Euro-
pean countries had a triptan contraindication or ≥2 cardiovascular risk 
factors.

P248  
Hypertensive posterior reversible leukoencephalopathy presenting 
as migraine like headache
S. Zamanian
Social Security organization mashhad, Mashhad, Iran
The Journal of Headache and Pain 2024, 25(Suppl 1): P248

Objective: Posterior reversible encephalopathy syn-drome with spinal 
cord involvement (PRES-SCI) is a rare entity with only about 15 cases 
being reported .The Aim is to present a case of 7-year-old girl who pre-
sented with complaints of migraine like headache and was later found 
to be hypertensive with features of PRES-SCI.
Methods: A 7-year-old girl presented with recurrent episodic, bilat-
eral frontotemporal throbbing headache since 3 months. Headaches 
occurred every 3-4 days, lasting for 2-3 hours with nausea, vomiting, 
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vertiginous sensations and phonophobia and used to subside after a 
bout of vomiting or sleep. There was no significant past history. Her 
initial evaluation by a GP revealed no abnormality including fundus 
examination. However, no record of her BP measurement was avail-
able. She was referred to our centre as her headaches became con-
tinuous for the Dast 7 days. On examination, patient was conscious 
but jittery. She was well oriented but her sustained attention was 
impaired. Her pulse was 106/min and BP 240/130 mm. Eye exami-
nation showed bilateral grade-4 hypertensive retinopathy with 
bilateral exudative retinal detachment. Neurological examination 
revealed bilateral hyper-reflexia, dysdiadochokinesia and impaired 
tandem gait. Planters were flexors. A diagnosis of malignant hyper-
tension with hypertensive encephalopathy was entertained which 
was treated immediately with tablet Amlodipine followed by addi-
tion of Clonidine. MRI brain showed patchy areas of signal alteration 
iso-intense to hypo-intense signals involving cortical, sub-cortical 
white matter.
Results: Over next 6 weeks, her BP normalized on treatment and 
repeat MRI brain and spine became absolutelynormal thereby 
confirming the diagnosis of PRES-SCI. Her headaches improved 
dramatically.
Conclusion: BP measurement should be an integral part of head-
ache evaluation even in young children. PRES-SCI although rare can 
present with migraine like headaches.
Disclosure statement: Informed consent to publish this case study 
and its potentially identifiable information of the patient was 
obtained from the individual’s guardian. The patient’s guardian gave 
explicit permission for the publication of this case report, including 
any relevant clinical details.
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Objective: Lambl"s excrescences are mobile, thin, fibrinous con-
nective tissue strands typically found on left-sided cardiac values. 
Migraine is positively associated with structural cardiac anomalies. 
However, it remains unclear whether Lambl"s excrescences are associ-
ated with migraine.
Methods: Retrospective review of 182 inpatients with Lambl"s 
excrescences confirmed by transesophageal echocardiogram in Chi-
nese PLA General Hospital since January 2010. Among them, those 
with isolated Lambl"s excrescences presented with migraine-like 
headache were included. We collected information on the demo-
graphics and clinical profiles of all participants, and performed fol-
low-up visits.
Results: A total of 8 patients presented with migraine-like head-
ache among 15 patients with isolated Lambl"s excrescences. They 
included 2 men and 6 women, with an average age of 44.63±12.24 
years. Among these patients, 3 had visual aura, and 6 manifested 
infarct-like lesions on magnetic resonance imaging, of which 2 
developed lesions after first visit. During follow-up, 4 patients suf-
fering from intervention for Lambl"s excrescences dramatically 
reduced headache recurrence compared to the other 4 patients 
only receiving migraine preventive medications.
Conclusion: This study supports the hypothesis that microemboli 
from isolated Lambl"s excrescences could cause migraine-like head-
ache. And intervention for Lambl"s excrescences may be crucial for 
preventing headache recurrence.

Fig. 1 (Abstract P249)  See text for description

Fig. 2 (Abstract P249)  See text for description

Fig. 3 (Abstract P249)  See text for description
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Objective: Migrainous infarction (MI) is a rare disorder that report-
edly accounts for 0.5–1.5% of all ischemic strokes. It is more frequent 
in females, especially before age 50. Precise diagnostic criteria for this 
diagnosis are available in the International Classification of Headache 
Disorders (ICHD) since 1988, but many cases are not fulfilling these 
criteria.
Methods: We report a very special case of MI in 18 y.o. woman and 
analyze vascular risk factors.
Results: An 18-year-old woman (a student) was admitted to the Inter-
national Headache Centre "Europe-Asia" in Yekaterinburg on April 4th, 
2018. She had a recurrent episode of migraine with a similar aura with 
numbness of the right arm and speech disturbances which had unu-
sually long duration (>120 minutes). On admission, she complained 
of slowness of speech and problems with the choice of words. MRI 
showed acute lacunar infarcts in the left parietal subcortical area. 
Ischemic infarcts were localized in a relevant area on the left side and 
the aura symptoms were right-sided. The patient, therefore, fulfilled 
the ICHD-3 diagnostic criteria for "Migrainous infarction". 24 microem-
bolus signals in the middle cerebral artery were registered on transcra-
nial Doppler cerebral embolus detection. We found no peripheral or 
central source of embolism and cardiac and extracardiac shunts and 
arterial disease were absent. MR-angiography of cerebral vessels and 
cervical MRI with fat suppression were unremarkable. Lipids, glucose, 
and coagulation were normal. No mutations in the NOTCH 3 gene and 
no antiphospholipid antibodies were detected. Vasculitis workup did 
not find any abnormalities. She did not have any recurrent episodes of 
MI or stroke during 5-years of follow-up.
Conclusion: It is crucially important to detect changes in clinical char-
acteristics of headaches because they can serve as red flags warning 
about a causative disorder. They were indications for MRI and led to 
the diagnosis of migrainous infarction in the described case.
Disclosure statement: Informed consent to publish this case study and its 
potentially identifiable information of the patient was obtained from 
the individual involved. The patient gave explicit permission for the 
publication of this case report, including any relevant clinical details.

Fig. 1 (Abstract P250)  See text for description
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Objective: We want to verify if gut microbiota (GM) in children with 
migraine shows differences in the profiling respect to healthy controls 
(HCs) and if different migraine phenotype (aura or not; presence of 
nausea/vomiting or photo/phonophobia during the attacks; duration 
of disease and frequency of monthly days with headache) are associ-
ated with differences in GM.
Methods: Patients aged between 6 and 18 years were recruited. The 
GM profiling was obtained by the 16S rRNA region sequencing from 
faecal samples of migraine patients (n = 98) and of healthy subjects (n 
= 100, HCs). Alpha and beta diversity analyses and multivariate (unsu-
pervised Principal Component Analysis [PCA] and the supervised Par-
tial 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: α-diversity was not significantly different between MS and HC 
(p> 0.05). The analysis of β-diversity revealed a dissimilarity statistically 
significant among two groups (p<0.01), suggesting a different GM pro-
file of MS compared with HCs (fig.1). Multivariate analysis evidenced 
the presence of GM fingerprints specific of MS and HC (fig.2A) and two 
differential profiles of GM for MS and HC cohorts (fig 2B). Compared to 
HCs, Bacteroides, Faecalibacterium, Butyricicoccuus, Lactobacillus and 
Enterobacteriaceae were assigned as biomarker of the patient"s micro-
biota, while Bifidobacterium, Akkermansia, Collinsella, Eggerthella, 
Clostridium, Erysipelotrichaceae, Mogibacteriaceae and Coriobacte-
riaceae to GM of HCs. We found no significant differences in the sub-
group analyses of MS (fig.2C).
Conclusion: 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.

Fig. 1 (Abstract P155)  See text for description
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Fig. 2 (Abstract P155)  See text for description
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Objective: Evaluation of patients who did not respond to 
Fremanezumab.
Methods: Retrospective review of 186 patients who did not respond 
to Fremanezumab between November 2020 to May 2023. Param-
eters that were assessed include age, gender, secondary headaches, 
comorbidities, previous preventatives, number of crystal-clear days, 
side-effects (SEs), and follow-on treatments. Currently, we have over 
1300 patients on Fremanezumab.
Results: At the time of this study, we had 1100 patients on Fre-
manezumab, 186 (17%) of whom stopped the treatment. 3 patients 
were excluded due to lack of data. Analysis of 183 patients (149 F/34 
M; mean age 46) showed 5 (3%) with episodic and 178 (97%) with 
chronic migraine.
Only 27% of patients had crystal-clear days prior to initiating Fre-
manezumab. On average 6 previous preventatives were used (range 
3-21), including, Botox (46%), Erenumab (4%), Galcanazemab (0.5%), 
and cranial nerve blocks (CNBs) (51%). 50 (27%) patients received a 
combination of Botox and CNBs.
72 (32%) patients had anxiety and depression, 24 (13%) restless leg 
syndrome, and 15 (8%) fibromyalgia. 18% had no comorbidities.
15% of patients had hemicrania continua, 9% cluster headaches but 
70% had no secondary headaches.
Only 22 (12%) patients discontinued treatment due to SEs (constipa-
tion 4, site reaction 8).
Among this cohort, 102 switched to another CGRP MAB, (91 Ere-
numab and 11 Galcanazemab). 43 (23%) patients went onto Botox, 
others to alternative treatments.
Conclusion: Based on our experience, Fremanezumab is a highly 
effective and well-tolerated treatment for patients with migraine.
Our overall non-responder rate was 17%, 12% of whom stopped due 
to SEs (overall stop rate due to SEs was: 2%). Majority stopped due 
to inefficacy (88%). Factors contributing to this could include lack of 
crystal-clear days (73%), comorbid depression (39%), non-respond-
ers to other effective treatments, and older age.
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Objective: To evaluate adherence to local guidelines for cranial nerve 
blocks (CNB).
Methods: Prospective review of CNB referrals (August – October 2022) 
and electronic notes; variables assessed include headache diagnosis, 
lifestyle measures and safety screening.
Results: 19 consultant neurologists referred 59 patients - 44 (74.6%) 
female, mean age 50. Mean number of referrals per consultant was 
3 (range 1 – 10). Headache specialists accounted for 9 (15.3%) refer-
rals. Mean wait from referral to CNB was 45 days (range 7-203 days). 
Headache subtypes are listed in the accompanying table. 31 referrals 
(52.5%) were for treatment-naïve patients. Mean number of preventa-
tives was 3.7 (range 1 – 8). 6 (10.2%) patients never tried preventatives; 
3 failed botulinum toxin and 2 fremanezumab. 19 (3%) had medica-
tion overuse headache but only 5 (8.5%) were highlighted on referral 
forms. 41 (69.5%) CNB referral forms were completed in full and 43 
(72.9%) satisfied referral criteria. Safety-related omissions included a 
previous adverse drug reaction to lidocaine and a patient on apixaban.
Conclusion: Most referrals were complete and met Trust criteria. 
Headache specialists generated a minority of the referrals. Analgesic 
overuse was underreported. Introducing an electronic referral with 
mandatory fields and links to guidelines could improve compliance.

Table 1 (Abstract P252)  Headache subtypes
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Objective: αCGRP induces hemodynamic changes in cerebral circu-
lation and CGRP-induces headache (CGRP-IH), which is classified into 
immediate and delayed CGRP-IH (iCGRP-IH and dCGRP-IH). Study 
showed cerebral hemodynamic responses to CGRP. It is unclear 
whether iCGRP-IH and dCGRP-IH are associated with CGRP induced 
hemodynamic changes. Therefore, we studied the effects of αCGRP on 
cerebral hemodymics, iCGRP-IH, dCGRP-IH using transcranial Doppler 
(TCD).
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Methods: Twenty healthy subjects participated in our study. Poly-
modal recording of mean arterial velocity in MCA (vm MCA) and PCA 
(vm PCA), end-tidal carbon dioxide partial pressure (Et-CO2), mean 
arterial pressure (MAP), and heart rate (HR) was monitored using 
TCD. During the experiment, we administered intravenous infusion 
of CGRP at a rate of 1.5 mcg/min. The vm MCA, Et-CO2, HR, and MAP 
were determined at time points T 0, T 1, T 2, and T 3. We calculated the 
responses at different time points. We monitored intensity of iCGRP-IH 
and dCGRP-IH using visual analog scale (VAS).
Results: We found positive association between Δvm MCA and iCGRP-
IH (p=0.003, OR=1.18) as well as Δvm PCA and iCGRP-IH (p=0.002, 
OR=1.16). We did not significant association between Δvm MCA, Δvm 
PCA and dCGRP-IH (p=0.170, OR=1.05 and p=0.228, OR=1.08 respec-
tively. Significant relationship was found between Δvm MCA and VAS 
of iCGRP-IH (p=0.012) as well as between Δvm PCA and iCGRP-IH 
(p=0.045). but not between Δvm MCA and VAS of dCGRP-IH (p=0.326) 
as well as between Δvm PCA and iCGRP-IH (p=0.279).
Conclusion: We have concluded that hemodynamics after CGRP 
provocation is associated with iCGRP-IH but not to dCGRP-IH. iCGRP-IH 
but not dCGRP could be sensitive predictor for anti-CGRP therapy in 
migraine.

P254  
Real‑world evidence on fremanezumab for migraine treatment 
in Japan: a retrospective analysis
T. Takizawa1, S. Ohtani1,2, N. Watanabe1, K. Ihara1, N. Takahashi1, N. 
Miyazaki3, K. Ishizuchi1, R. Takemura3, S. Hori2, J. Nakahara1

1Keio University School of Medicine, Department of Neurology, Tokyo, 
Japan; 2Keio University Faculty of Pharmacy, Division of Drug Informatics, 
Tokyo, Japan; 3Keio University Hospital, Biostatistics Unit, Clinical 
and Translational Research Center, Tokyo, Japan
Correspondence: T. Takizawa
The Journal of Headache and Pain 2024, 25(Suppl 1): P254

Objective: We presented real-world data on galcanezumab in Japan 
at EHC 2022. Fremanezumab, along with erenumab, is one of the sec-
ond anti-calcitonin gene-related peptide (CGRP) monoclonal antibod-
ies that became available in Japan. Our aim in the present study was to 
evaluate the efficacy and safety of fremanezumab in patients in a real-
world setting in Japan. To the best of our knowledge, no real-world 
studies focusing solely on fremanezumab have been published in any 
international journal from Asia.
Methods: We retrospectively examined patients with migraine who 
received four doses of fremanezumab as their first CGRP monoclonal 
antibodies (mAbs) between December 2021 and August 2022 at Keio 
University Hospital. We assessed changes in monthly migraine days, 
responder rate, and migraine-associated symptoms. We also investi-
gated injection site reactions and adverse events.
Results: Twenty-nine patients (79.3% female, aged 47.2 ± 12.4 years) 
were analyzed. Compared with those at baseline, monthly migraine 
days had decreased by 5.9 days (95% confidential interval, 3.1-8.7; 
p<0.001) at 4 months. The 50% responder rate was 55.2% at 4 months. 
A total of 57.9%, 47.8%, and 65.0% of patients showed improvement 
in the severity of photophobia, phonophobia, and nausea/vomiting, 
respectively. Injection site reaction was the most common adverse 
event (55.2%).
Conclusion: This study revealed that fremanezumab is effective and 
safe for the prevention of migraine in Japanese patients. Freman-
ezumab also improved migraine-associated symptoms in approxi-
mately half of the patients.

P255  
Galcanezumab for prevention of episodic and chronic migraine 
in real life in Colombia and Mexico: a multicenter prospective 
cohort study
J. Munoz‑Cerón1,2, K. Velez3, I. Rodríguez3, N. Hernández4, C. Guerra4,5, 
S. Bohorquez6, J. D. Jiménez7, C. Moreno8,2, M. Ramos9, P. Cavanzo9, Y. 
Rojas10, R. Bernal10, R. López11, L. Gallo1

1Hospital Universitario Mayor Méderi – CIMED, Neurology, Bogotá, 
Colombia; 2Clínica Universitaria Colombia – Keralty, Bogotá, Colombia; 
3Asociación Mexicana de Cefaleas y MIgraña AC, Ciudad de México, 
Mexico; 4SURA, Medellín, Colombia; 5Clínica SOMA, Medellín, Colombia; 
6Hospital Kénnedy, Bogotá, Colombia; 7ACN, Pereira, Colombia; 8ACN, 
Bogotá, Colombia; 9ACN, Neurology, Bogotá, Colombia; 10ACN, Manizales, 
Colombia; 11ACN, Medellín, Colombia
Correspondence: J. Munoz‑Cerón
The Journal of Headache and Pain 2024, 25(Suppl 1): P255

Objective: To describe the efficacy and safety of galcanezumab in real 
life setting in Colombia and Mexico
Methods: Real life, independent, prospective, multicentric, cohort 
study. Patients aged ≥18 years with diagnosis of migraine according 
to ICHD 3 criteria who were selected to be treated with galcanezumab 
were included. The analysis included reduction in monthly headache 
days (MHD) and monthly migraine days (MMD) as co-primary out-
comes, secondary outcomes encompassed change in HIT6, GAD7, 
PHQ9 scores, analgesic intake days, global self-perception and inci-
dence of side effects focused on constipation. Observations at base 
line, months 3 and 6 were carried out.
Results: 98 patients were included, men age 43,4 (SD12.8), rank 18-75 
years, female 83,9%. At base line patients reported and average 22.6 
and 6.3 MHD for chronic and episodic migraine patients respectively. 
The study was completed by 72% of the patients. At 6th month we 
observed a significant reduction in MHD − 12.3 days and − 2.5 days 
in chronic and episodic groups respectively p < 0.05 for both cases. HIT 
6, GAD 7 and PHQ 9 scores improved significantly comparing baseline 
to month 6, (64.1 to 52.3), (6.84 to 3,67) and (8.99 to 4,56) respectively. 
Analgesic intake changed from 14.4 to 7.6 (p<0.01). The data regard-
ing constipation showed that 8% of the patients presented it as emer-
gent side-effect, of those whith history of this symptom 33.3% did 
not worse after starting treatment, 10.3% got worse, 6.9% improved; 
41.4% of the subjects never described this complain. ≥50% response 
was achieved by 57% and 52% of the subjects with episodic and 
chronic migraine respectively. The exploratory analysis identified HIT-6 
higher than 60 and analgesic intake more than 10 days/month as pre-
dictive factors of therapeutical failure.
Conclusion: Galcanezumab is efective and safe in patients sufering 
episodic and chronic migraine at the real sife setting in patients from 
Colombia and Mexico.

Fig. 1 (Abstract P255)  MHD variation from base line to month 3 and 
6. *p<0.05
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Fig. 2 (Abstract P255)  Mean percent of patients with no response, 
Sub-response ≥50%, and ≥75%, A. Chronic migraine, B. Episodic 
migraine

Fig. 3 (Abstract P255)  Constipation specific data at month 3 
comparing pre to post treatment-percentages

P256  
Maximizing migraine relief: unveiling the therapeutic potential 
of switching between anti‑CGRP monoclonal antibodies
A. Jaimes Sanchez, A. Gómez García, O. Pajares, P. Ibanez de la Cadiniere, J. 
S. Rodriguez‑Vico
Fundación Jiménez Díaz, Neurology, Madrid, Spain
Correspondence: A. Jaimes Sanchez
The Journal of Headache and Pain 2024, 25(Suppl 1): P256

Objective: To evaluate the efficacy of switching between anti-CGRP 
monoclonal antibodies (mAb) in the treatment of patients with 
migraine.
Methods: A review of clinical records from a tertiary hospital head-
ache unit was conducted. Migraine patients who switched between 
mAb and received ≥3 doses of the second treatment were included. 
The primary objective was to assess efficacy (≥50% reduction in 
monthly headache/migraine days) at 3rd and 6th months. Secondary 
variables were median headache/migraine frequency reduction, and a 
multivariate study for prognostic factors.

Results: A total of 937 records were evaluated, 174 patients switched, 
130 met inclusion criteria. Most participants had chronic migraine 
(90%). Table  1 shows demographic/clinical features. The first mAb 
used was erenumab (76.9%), galcanezumab (5.4%), or fremanezumab 
(17.7%). Patients had received a median of 10 doses. Reasons for switch-
ing included ineffectiveness (53.8%), administrative reasons (23.1%), 
adverse effects (15.4%), loss of efficacy (12.3%) and ineffectiveness 
upon reinitiation (1.5%). For the second treatment, erenumab was 
used in 3.1% of cases, galcanezumab in 64.6%, and fremanezumab in 
32.3%. In 80% of cases, a change in target (ligand/receptor) was made. 
The median time to switch was 4 months. The switch led to a >50% 
response in 26% of patients at 3rd month and 31.8% at 6th month (Fig 
1). Furthermore, the monthly headache days decreased from 23.3(+/-
8.2) to 19.7(+/-9.7) days at the 3rd month, and to 17.7(+/-9.9) at the 6th 
month. Regarding migraines, the median decreased from 14.7(+/-8.7) 
to 9(+/-9.1) days in the first quarter and remained at 9(+/-9.3) in the 
second quarter (p<0.001). Multivariate analysis identified lower baseline 
headache frequency, shorter chronicity, and switching to another target 
as predictors of favorable response.
Conclusion: Switching anti-CGRP mAb reduces headache/migraine 
frequency, especially in patients with lower burden, shorter chronic-
ity, and change of target (ligand/receptor).

Table 1 (Abstract P256)  See text for description
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Fig. 1 (Abstract P256)  Percentage of patients with a >50% response 
in headaches or migraines at the third and sixth month and decrease 
in the number of the monthly headache and migraine days

P257  
Effectiveness of switching CGRP monoclonal antibodies 
in non‑responder patients in the UAE: a retrospective study
R. Suliman, V. Santos, I. Al Qaissi, B. Aldaher, A. Al Fardan, H. Al Barrawi, Y. 
Bader, J. L. Supena1, K. Alejandro, T. Alsaadi
American Center for Psychiatry and Neurology, Neurology, Abu Dhabi, 
United Arab Emirates
Correspondence: T. Alsaadi
The Journal of Headache and Pain 2024, 25(Suppl 1): P257

Objective: CGRP mAbs have shown promising effectiveness in 
migraine management compared to other preventative treatment 
options. Currently there are several studies related to the efficacy and 
tolerability of CGRP mAbs as a preventative treatment for migraine. 
However, many questions remain unanswered when it comes to 
switching between antibody classes as a treatment option in migraine 
patients. The present study seeks to explore and assess the treatment 
response to CGRP mAb in patients who have previously failed other 
CGRP mAbs. This study represents the first real-world analysis and 
will provide valuable insights into the use of CGRP mAbs in clinical 
practice.
Methods: This was a retrospective, real-world, exploratory study. 
Patients who were treated with two GCRP mAbs were retrospectively 
analyzed. Data was collected from one site, 53 patients with migraine 
switched between 3 CGRP mAb classes due to lack of efficacy of the 
original prescribed CGRP mAb. Efficacy of switching between classes 
of CGRP mAb"s was evaluated through documented MMD"s in patient 
diaries and clinical records. Non-parametric analysis was used to com-
pare efficacy of the first 6 months of each prescribed medication.
Results: The analysis of efficacy demonstrated that some improve-
ments were seen in both class switch cohorts (CGRP/R to CGRP/L and 
CGRP/L to CGRP/R). However, the most noticeable improvement in 
efficacy of the prescription switch was found in patients who switched 
between different medications of the CGRP/L class. Both CM and EM 
patients showed improved MMD"s, however CM patients demon-
strated a higher responsiveness of efficacy in lateral switching, The 
safety of switching between CGRP classes was well noted as many 
AEs presented pre- class switch did not lead to the discontinuation of 
treatment.
Conclusion: The findings of this study suggest that switching 
between different classes of CGRP mAbs is a potentially safe and clini-
cally viable practice that may have applications for those experienc-
ing AEs on their current CGRP mAb. This is especially true for patients 
initially on ligand targeted CGRP mAb who experience AEs or lack of 
meaningful efficacy, as the ligand-ligand cohort demonstrates the 
best outcome.

P258  
Non‑responders to the first anti‑CGRP mAb: Is there benefit 
in switching antibody class or adding botulinum toxin?
S. Malheiro, J. Fernandes, I. Laranjinha, C. Andrade
Centro Hospitalar Universitário de Santo António, Neurology, Porto, 
Portugal
Correspondence: S. Malheiro
The Journal of Headache and Pain 2024, 25(Suppl 1): P258

Objective: Monoclonal antibodies against calcitonin gene-related 
peptide or its receptor (anti-CGRP mAbs) are new mechanism-based 
prophylactic drugs in refractory migraine. However, there are still few 
data regarding possible therapeutic strategies to be adopted in case 
of non-responders to a first antibody. The aim of our study was to eval-
uate the benefit of switching antibody class or adding botulinum toxin 
in our cohort of non-responders to a first antibody.
Methods: A prospective database of patients with refractory migraine 
treated with anti-CGRP mAbs at our hospital center was analyzed at 
four moments: at baseline; after treatment with the first antibody; 
after treatment with a second antibody; and, in a selected group of 
patients, after add-on therapy with botulinum toxin.
Results: There were 18 patients, all female, with a median age of 45,50 
(41,00-49,75), with a median number of headache days per month of 
21,50 (13,75-30,00) and of migraine days of 13,50 (10,75-17,00) before 
treatment with the first antibody. At the time of withdrawal of the first 
antibody, the median number of headache days was 17,00 (14,00-
30,00) (p=0,551), and migraine days 13,50 (10,75- 18,00) (p=0,938). 
Assuming non-response to the first antibody, a switch was made to 
another class of antibody, with a change of median number of head-
ache days to 18,00 (11,25-28,00) (p=0,450) and migraine days to 15,00 
(10,00-20,25) (p=0,167). In 7 patients, concomitant treatment with 
botulinum toxin was associated; after at least 3 months of association, 
and comparing with after failure of the first antibody, the median of 
headache days changed to 19,00 (5,00-26,00) (p=0,128), and migraine 
days to 11,00 (5,00-13,00) (p=0,167).
Conclusion: In our cohort, switching between anti-CGRP mAbs or 
associating botulinum toxin did not reach a statistical significant ben-
efit in the number of pain days. Given the small sample size and short 
time of follow-up of some of the patients there is a possibility of a 
more significant and late response.

P259  
Psychological intervention in refractory chronic migraine patients
M. Zambrano Camiña, C. Nieves Castellanos, M. A. Olivier, L. Ferré 
González, S. Díaz Insa
Hospital Universitari i Politècnic La Fe, Headache Unit. Neurology, 
Valencia, Spain
Correspondence: S. Díaz Insa
The Journal of Headache and Pain 2024, 25(Suppl 1): P259

Objective: Refractory Chronic Migraine (RCM) patients are the 
migraine population with the poorest quality of life and highest 
impact in their daily living, affecting work, family and social aspects. 
We wanted to know if a psycological groupal intervention could ben-
efit those severely affected patients.
Methods: We describe basal and after intervention outcome in RCM 
patients. All of them had failed to all available migraine preventive 
treatments (including all 3 antiCGRP mAbs available). We present soci-
odemographic condition, MIDAS (discapacity), HIT-6 (impact), MsQol 
(quality of life), PCS (catastrophising), SWLS (life satisfaction), PANAS 
(afectivity), EEP-10 (psycological stress), BRCS (resiliency), HADS (anxi-
ety and depression), C-SSRS (suicidal risk) and CRES-4 (treatment sat-
isfaction). Psycological intervention consisted in 10 groupal sessions 
during 2 months.



Page 114 of 161The Journal of Headache and Pain  2024, 25(Suppl 1):123

Results: 23 of 27 patients completed all prior and after interven-
tion measures. Patients were randomized half of them in interven-
tion cohort and the rest as control group. We found an improvement 
in almost all measures (slight in most of them) after intervention 
compared to basal situation and compared to control group. In the 
intervention group, resiliency improved from 10.64 to 13.18; MIDAS 
decreased from 80.45 to 67.09 and the most significant improvement 
was in MsQol,from 14.94 to 28.56 points. The improvement was sub-
jectively greater referred by patients. Most of them wanted to con-
tinue with this kind of intervention and expressed that sharing their 
condition with similarly affected pairs helped to manage this usually 
alone-fighting illness.
Conclusion: Psycological intervention can help RCM patients feel bet-
ter and improve skills to cope with this terrific condition. Sharing with 
other patients was useful for most of the patients.

P260  
Predictors of response to anti‑CGRP monoclonal antibodies: 
a scoping review and meta‑analysis of real‑world experience
J. B. Hong1, K. S. Lange1, L. H. Overeem1,2, P. Triller1, B. Raffaelli1,3, U. 
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Correspondence: J. B. Hong
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Objective: Monoclonal antibodies (mAbs) against calcitonin gene-
related peptide (CGRP) and its receptor (CGRP-R) are increasingly 
being used as preventive treatments for migraine. Their efficacy and 
safety were established through numerous randomized placebo-
controlled trials and real-world studies, yet a significant proportion 
of patients do not respond to this treatment. We aimed to review and 
analyze the current literature on real-world predictors of response to 
CGRP-targeted therapies for migraine prevention.
Methods: We searched Embase and MEDLINE databases for real-
world studies reporting on predictors of response to CGRP and/or 
CGRP-R mAbs, defined as a 30% or 50% reduction in monthly head-
ache or migraine days at varying durations of follow-up. Quantitative 
synthesis was performed when more than one effect size was avail-
able for a predictor.
Results: We identified 38 real-world studies that investigated the 
association between various predictors and response rates. A good 
response to triptans and unilateral pain were predictors of a good 
response to CGRP(-R) mAbs (pooled OR for being a responder: 2.66, 
95% CI: 1.73-4.09 and 2.69, 95% CI: 1.01-7.20 respectively). Conversely, 
obesity, the presence of daily headaches, a higher number of non-suc-
cessful previous prophylactic medications, and comorbid depression 
were predictive of a poor response to CGRP(-R) mAbs (pooled OR for 
being a responder: 0.38, 95% CI: 0.15-1.00; 0.24, 95% CI: 0.14-0.43; 0.83, 
95% CI: 0.73-0.93 and 0.51, 95% CI: 0.35-0.73 respectively).
Conclusion: Certain characteristics of migraine headaches, migraine 
history, and the presence of comorbid conditions such as depression 
or obesity can help predict the response to treatment with CGRP(-R) 
mAbs. Future studies should confirm these results and solidify our 
understanding of mechanisms behind treatment failure. Knowledge 
about robust predictors of response can help generate more tailored 
treatment strategies in patients with migraine.

P261  
Non responders to anti‑CGRP/R monoclonal antibodies: unmet 
needs and challenges in the management of drug‑resistant 
migraine
L. F. Iannone, A. Burgalassi, G. Tabasso, F. De Cesaris, G. Vigani, G. 
Mannaioni, A. Chiarugi, P. Geppetti
University of Florence, Health Sciences, Florence, Italy
Correspondence: L. F. Iannone
The Journal of Headache and Pain 2024, 25(Suppl 1): P261

Objective: To describe the outcome of patients who withdraw anti-
calcitonin gene-related peptide monoclonal antibodies (anti-CGRP 
mAbs) and the causes for withdrawal and to characterize patients who 
do not respond to treatment.
Methods: We conducted a prospective analysis on outpatients who 
started erenumab, galcanezumab, or fremanezumab until February 
2023, and assessed the follow-up of patients who withdrew from treat-
ment and restarted or not treatment with a new anti-CGRP mAb. Rea-
sons for anti-CGRP mAb withdrawal and the follow up thereafter were 
recorded. The overall population (i.e., withdrawn for any reason) and a 
subgroup that discontinued solely for ineffectiveness were considered.
Results: A total of 472 patients were treated with anti-CGRP mAbs, 
and 136 (28.8%) discontinued the treatment. Among them, 46.3% 
received erenumab, 14.7% fremanezumab, and 39% galcanezumab. 
Almost all patients have chronic migraine (91.9%) and 81.6% medi-
cation overuse. Most patients withdrew treatment due to ineffective-
ness (n=96, 70.6%), followed by lost to follow up during treatment (18, 
13.1%) or adverse events (13, 9.6%). Three (2.2%) patients withdrew 
treatment for unspecified personal choice or pregnancy. One patient 
discontinued for no compliance (0.7%), and 3 (2.2%) for physician deci-
sion. Overall, 106 (77.9%) patients discontinued treatment during the 
first 12-month follow-up. At the first follow-up after withdrawn, 66 
(48.5%) patients started a new pharmacological treatment (i.e., switch-
ing anti-CGRP mAbs, OnabotulinumtoxinA, anticonvulsants, others), 
54 (39.7%) were lost to follow-up and 16 (11.8%) decided to not start 
other treatments.
Conclusion: Managing patients who do not respond to anti-CGRP 
treatment remains a challenge, that requires tailored manage-
ment strategies to optimize response a a timely identification of 
non-responders.

P262  
Tablet preventive therapy for CGRP monoclonal antibody 
non‑responders
N. Vashchenko1, A. Uzhakhov2, D. Korobkova1, J. Azimova1, K. 
Skorobogatykh1

1University Headache Clinic, Moscow, Russian Federation; 2Darmed 
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Correspondence: N. Vashchenko
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Objective: CGRP monoclonal antibody therapy has emerged as a 
highly effective treatment for migraine and is considered first-line 
therapy in some countries. However, a subset of patients do not 
respond favourably to this therapy. The aim of our study was to inves-
tigate the potential benefit of subsequent preventive treatment with 
tablets in these non-responders.
Methods: We conducted a retrospective analysis of patients in a head-
ache clinic who had an inadequate response to CGRP monoclonal 
antibody therapy (specifically, erenumab 70 mg or fremanezumab 225 
mg monthly or both). Patients who switched to prophylactic tablet 
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therapy, such as candesartan, venlafaxine, amitriptyline, topiramate 
or beta-blockers, were included in the study. Patients who opted for 
botulinum toxin prophylaxis were not included.
Results: A total of 128 patients who did not respond to CGRP mono-
clonal antibody prophylaxis were included in the study. Of these, 72 
patients (27 with episodic migraine, 45 with chronic migraine) tried 
tablet prophylaxis, which they had not previously used. Remarkably, 
37 (51%) of these patients showed a positive response to tablet ther-
apy after three months. The specific tablets used were amitriptyline - 
11 (30%) patients, topiramate - 9 (24%) patients, venlafaxine - 7 (19%) 
patients, metoprolol - 6 (16%) patients and candesartan - 4 (11%) 
patients.
Conclusion: While CGRP monoclonal antibodies are considered highly 
effective drugs for migraine prophylaxis, it is noteworthy that a sub-
set of patients may benefit from more cost-effective tablet therapies, 
even in cases of poor response to CGRP monoclonal antibodies.

P263  
Risk and reward seeking in cluster headache
W. Naber, R. Brandt, M. Ferrari, R. Fronczek
Leiden University Medical Center, Neurology, Leiden, Netherlands
Correspondence: W. Naber
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Objective: Anecdotally, patients with cluster headache (CH) have an 
increased tendency towards risk-reward seeking. We assessed risk-
reward seeking behavior in people with CH, people with migraine, and 
headache-free controls (HC) using the Zuckerman Sensation Seeking 
Scale (ZSSS) and the Balloon Analogue Risk Task (BART).
Methods: In this single-center, cross-sectional, explorative study, 
all patients with episodic or chronic CH (eCH;cCH), or migraine 
from our Neurology outpatient clinic were screened for eligibility 
between 2019-2020. HC were recruited through advertisements. All 
groups were matched for age and sex. Participants completed the 
ZSSS and two BART rounds. To stimulate risk-taking behavior, the 
second BART round "suddenly" included an actual reward. Results of 
the BART are expressed in terms of the number of balloon "pumps", 
as a measure of risk taking behavior. Between-groups outcomes 
were analyzed using a multivariate regression analysis, within-
groups outcomes with a paired T-Test.
Results: 140 participants (35 eCH,35 cCH, 35 migraine & 35 
HC) were included. Participants with eCH scored higher com-
pared to all groups on the total ZSSS (eCH adjusted mean: 21.8 
SD±9.5; cCH:+8.2 (95%CI: 3.9;12.4); Migraine +6.9 (95% CI: 2.9; 
–11.0);HC:+6.6 (95% CI:2.8; 10.4)), the "experience seeking" subscale 
and the "disinhibition" subscale. During the second BART, partici-
pants with cCH had a lower number of corrected mean pumps (Δ 
-10.6,95% CI(-20.9; -0.3)) and popped balloons (Δ-2.3, 95%CI(-4.5; 
-0.1)) compared to eCH, and lower number of mean pumps (Δ-5.9, 
95%CI (-11.7;-0.05)) compared to HC, indicating a decrease in risk-
reward behavior.
Conclusion: While the ZSSS points towards an increase in risk-
reward seeking behavior in eCH compared to people with migraine 
and HC, the BART paradoxically shows a decrease in this behavior in 
cCH. We hypothesize that there is an inherent increase in risk-reward 
seeking behavior in CH, which is dampened due to the impact of the 
chronic form of the disease

Table 1 (Abstract P263)  Baseline characteristics. All data is 
depicted as mean ±SD or N (%)

Fig. 1 (Abstract P263)  Zuckerman sensation seeking scale. Adjusted 
total scores and sub scores (**=p<0.05; *=p<0.05)
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Table 2 (Abstract P263)  Psychometric questionnaired (raw means 
± SD or meian (IQR) when applicable)
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Correspondence: K. Kamm
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Objective: Cluster headache (CH) is a severe, highly disabling primary 
headache disorder. To assess disability in CH patients the CH-specific, 
short (8 items) Cluster Headache Impact Questionnaire (CHIQ) was first 
developed and validated in German. Here, we present the validation of 
the English CHIQ version.
Methods: The English translation of the CHIQ was already provided 
with the initial publication. Here, the CHIQ and additional ques-
tionnaires were answered online by CH patients visiting UT Health 
Houston headache outpatient center and via an U.S. patient group. 
Reliability and validity were evaluated.
Results: Analysis was based on 271 CH patients. Reliability and valid-
ity were determined in active episodic (n = 65) and chronic (n = 69) 
CH patients (67.2% male, 52.8 ± 13.1 years). The CHIQ showed good 
internal consistency (Cronbach"s α = 0.79) and factor analysis identi-
fied a single factor. Test-retest reliability was adequate (ICC 0.94, n = 
40). Convergent validity was shown by significant correlations with the 
Headache Impact Test™ (HIT-6™; r = 0.75, p < 0.01), subscales of the 
Hospital Anxiety and Depression Scale (HADS; depression: r = 0.63, p 
< 0.01; anxiety: r = 0.64, p < 0.01), Perceived Stress Scale (PSS-10; r = 
0.65, p < 0.01) and with CH attack frequency (r = 0.31; p < 0.01).
Highest CHIQ total scores were found in cCH patients (25.2 ± 8.2, n 
= 69), followed by active eCH patients (21.4 ± 8.9, n = 65). As shown 
before, also eCH patients in remission reported disability by CH (14.1 
± 12.8, n = 126). Group differences were significant (H [2] = 39,011, p 
< 0.001).
Conclusion: The CHIQ is a short, CH-specific questionnaire for the 
assessment of the impact of CH. The questionnaire is reliable, valid, 
and easy to administer which makes it a useful tool for clinical use and 
research.

Fig. 1 (Abstract P264)  See text for description

Fig. 2 (Abstract P264)  See text for description
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The enigmatic triangle of cluster headache attacks, sleep 
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Objective: The etiology of cluster headache (CH) is unclear. While 
research links attacks, sleep and the circadian rhythm, results are 
inconsistent and mostly based upon single-night measurements in 
hospital setting with limited data. We aim to determine whether CH 
attacks occur in relation to specific characteristics of sleep and the cir-
cadian rhythm.
Methods: Patients with chronic (n=16) or episodic (n=8) CH accord-
ing to the ICHD-3 criteria with ≥6 nocturnal CH attacks per week will 
be included. A headache and sleep diary will be used to determine 
patients’ sleep schedule and the occurrence of nocturnal CH attacks 
during a 1-week baseline period and a second week of neurophysi-
ological measurements. To approximate regular home-sleep, all 
measurements will be conducted with wearables in a remote setting. 
Polysomnography will be performed with ’SleepLoop’, a head worn 
biopotential (i.e. EEG, EOG, EMG) monitoring device. Circadian rhythm 
will be recorded with ’U-RHTYHM’. It enables microdialysis samples to 
be collected automatically at 20-minute intervals over 72 hours, result-
ing in high-frequency subcutaneous cortisol and melatonin levels. 
Additionally, actigraphy, skin and core body temperature (CBT), and 
heart rate variability (HRV) will be measured with skin sensors. Timing 
of attacks will be recorded in the diary and with the sleep headband. 
For episodic CH, all measurements are repeated during remission.
Results: Primary outcome is time from sleep stage transition to attack 
onset (sleep), and time from melatonin zenith and cortisol nadir 
respectively to attack onset (circadian rhythm). Secondary outcomes 
will include sleep stage and mean cortisol- and melatonin levels at 
attack onset, differences in CBT pattern and the sympathicovagal 
balance (HRV) at attack onset. Additionally, differences in sleep mac-
rostructure, as well as melatonin and cortisol rhythms, during versus 
outside a cluster episode will be assessed.
Conclusion: This study will create a unique ambulatory neurophysi-
ological dataset: CH attacks in relation to sleep and clock time-series 
data. Unravelling the role of the hypothalamus in CH will be of great 
value for evolving etiological hypotheses and can create targets for 
new treatments.

P266  
Migraine‑cluster contiuum – Does it exist?
J. Afra, E. Balogh
National Institute of Mental Health, Neurology and Neurosurgery, 
out‑patient, Budapest, Hungary
Correspondence: J. Afra
The Journal of Headache and Pain 2024, 25(Suppl 1): P266

Objective: To present case histories of patients with headache charac-
teristics of migraine and cluster headache
Methods: Data analysis of 5 patients
Results:
Conclusion: Our female patients present stages of a possible 
migraine-cluster continuum.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 

from the individual or the individual’s guardian. The patient or their 
guardian gave explicit permission for the publication of this case 
report, including any relevant clinical details.

Table 1 (Abstract P266)  See text for description

K.A. K.N. S.A. B.Cs.T. G.J.

age at 
onset

15 26 18 28 12

frequency 1-2 mths 
/y, after 
pregnancy 
3-6 mths /
year, attacks 
every 2-3 
days, later 
daily

2-3 mths/y, 
always in 
summer, 
daily 
attacks in 
the first 
period, 
every 
other day 
later

3-4 mths/y 
always in 
spring, 
daily 
attacks

2-3 weeks/y, 
1-2 attacks/
day

1,5-2 mths/2-3 
y, attacks 
every 1-2 
days

attack 
dura-
tion

1-2h before 
and 7-8h 
after preg‑
nancy

1-2h in 
the first 
period 
12-24h 
later

3-5h 3h 2h

localisa-
tion

always R 
temporal

always R 
temporal

always 
behind 
the R eye

always R 
temporal,

always behind 
the L eye

type of 
pain

constant pulsating constant constant sharp

intensity severe severe severe severe severe

accompa-
nying 
symp-
toms

nausea/vomit‑
ing photo/
osmo‑
phobia 
lacrimation, 
conjunctival 
injection, 
running 
nose on 
the R no 
aggravation 
by physical 
activity but 
bed rest

nausea/
vomiting, 
photo/
phono‑
phobia 
lacrima‑
tion, nasal 
conges‑
tion on 
the R 
aggrava‑
tion by 
physical 
activity, 
bed rest

nausea 
photo/
phono‑
hobia 
running 
nose on 
both sides 
bed rest

nausea photo/
phono‑
phobia 
ptosi, nasal 
congestion 
on the R 
aggravation 
by physical 
activity, bed 
rest, sleep 
helps

nausea/vomit‑
ing, strong 
osmo- mild 
photo/pho‑
nophobia 
diarrhea 
conjunctival 
injection, 
lacrimation, 
running 
nose on the 
L bed rest

provocing 
factors

none weather 
change

none none none – but 
no attacks 
during and 
in between 
pregnancies

familariry none migraineous 
sister

none none none

P267  
Greater occipital nerve injection plus verapamil versus verapamil 
alone as first‑line prophylactic treatment in episodic cluster 
headache: the multicentre, randomised, double‑blind, 
placebo‑controlled CHIANTI trial
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1Leiden University Medical Center, Neurology, Leiden, Netherlands; 
2Boerhaave Clinics, Neurology, Amsterdam, Netherlands; 3Migraine 
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Objective: To investigate whether a GON-injection with 80mg methyl-
prednisolone at the start of a cluster headache episode just before the 
start of standard therapy with verapamil, provides a faster reduction in 



Page 118 of 161The Journal of Headache and Pain  2024, 25(Suppl 1):123

attack frequency at a lower required dosage of verapamil with fewer 
side effects compared to standard therapy with verapamil alone.
Methods: Participants were recruited from six academic and non-
academic headache clinics in the Netherlands within 4 weeks after 
the start of their cluster episode, before the start of any preventive 
medication. A GON-injection (verum or placebo) was administered 
directly after randomisation, after which normal treatment with 
verapamil was started with a standardised dose escalation scheme 
(Figure  1). Attack frequency and intensity, side effects and use of 
medication were monitored with a daily electronic attack journal. 
Follow-up duration was 12 weeks.
Results: In total, 70 participants were included (36 verum, 34 pla-
cebo). The mean daily dose of verapamil in weeks 1-4 in the verum 
group (227 mg ± 126 mg) was lower than in the placebo group (287 
mg ± 107 mg; Difference = 60mg, 95% CI: -4 to -116) (Figure 2, Fig-
ure 3). A lower median number of weekly attacks was observed dur-
ing week 1 in the verum group compared to the placebo group (7 
[2 – 11.75] vs 10 [6 – 17.5]; 95% CI = -1.0 to -8.0). The mean attack 
intensity in the verum group was lower than in the placebo group 
in week 1 (5.7 ± 1.9 vs 6.6 ± 1.8; CI 0.0 to 1.8) and over the entire 
12-week study period (5.0 ± 1.8 vs 5.9 ± 1.9; 95% CI 0.01 to 1.8). 
Injection site pain did not differ between groups (p=0.19). Days 
with side effects were reported less frequently in the verum group 
(455/2520, 18%) than in the placebo group (605/2850, 21%; p<0.01). 
No treatment-related serious adverse events occurred.
Conclusion: A GON-injection with 80mg methylprednisolone at the 
start of a cluster headache episode in combination with standard 
therapy with verapamil is well tolerated and safe, provides a rapid 
improvement in attack frequency and intensity, and reduces the 
required dose of verapamil and the risk of side effects.

Fig. 1 (Abstract P267)  See text for description

Fig. 2 (Abstract P267)  See text for description

Fig. 3 (Abstract P267)  See text for description
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Androgen profile in cluster headache. A prospective case‑controlled 
study
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Objective: Is the testosterone concentration lower in patients with 
cluster headache compared to healthy controls and does remission 
restore testosterone concentrations to normal?
Methods: We did a prospective, observational case-controlled study 
in adults with cluster headache as defined by the ICHD-3. Participants 
with episodic cluster headache were sampled twice (during a bout 
and in remission), and participants with chronic cluster headache 
and healthy controls were sampled once. Sera were analyzed for total 
testosterone, luteinizing hormone (LH), and sex hormone-binding 
globulin. The concentration of free testosterone (fT) was calculated 
according to Vermeulen. Furthermore, we used genetic analysis to 
assess whether there are shared genetic risk variants for cluster head-
ache and testosterone levels.
Results: In total, 60 males with episodic cluster headache, 60 males 
with chronic cluster headache and 60 healthy age-matched males were 
included. There was a reduction in the fT/LH ratio in patients with clus-
ter headache independent of disease state as compared to controls 
(P<0.04). In the paired analyses of episodic cluster headache, we found 
no difference between bout and remission. In a linear regression model 
adjusted for age, number of hours slept, and use of acute medication, 
the mean fT/LH ratio was reduced by 35% (95%CI: 21-47%, P=2.0-05) in 
patients with chronic cluster headache and 24% (95%CI: 9-37%, P=0.004) 
in patients with episodic cluster headache in remission compared to 
controls. Additionally, a common single nucleotide polymorphism, 
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rs112572874, was associated with both cluster headache (P=3.3-5) and fT 
concentration (P=6.0-9).
Conclusion: Our results demonstrate that the male endocrine system 
is altered in patients with cluster headache to a state of compensated 
hypogonadism. The reduction is not restored in remission. Further, 
our data demonstrates that compensated hypogonadism is not an 
epiphenomenon of reduced sleep, or the use of acute medication.

P269  
Association between calcitonin gene‑related peptide and disease 
states in cluster headache. A prospective and controlled study
A. S. Petersen1, N. Lund1, K. Messlinger2, S. L. Christensen1, M. Barloese3,4, 
N. R. Jørgensen4,5, L. J. Kogelman1, R. H. Jensen1,4

1Danish Headache Center, Copenhagen University Hospital – 
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2Friedrich‑Alexander‑Universität Erlangen‑Nürnberg, Institute 
of Physiology and Pathophysiology, Erlangen, Germany; 3University 
of Copenhagen, Department of Clinical Physiology and Nuclear Medicine, 
Hvidovre, Denmark; 4University of Copenhagen, Department of Clinical 
medicine, Copenhagen, Denmark; 5Rigshospitalet Glostrup, University 
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Correspondence: A. S. Petersen
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Objective: Does plasma levels of calcitonin gene-related peptide 
differ among episodic cluster headache in bout, episodic cluster 
headache in remission, chronic cluster headache, and age- and sex 
matched controls?
Methods: This study used data from The Danish Cluster Headache 
Biobank, a prospective observational case-control study. Plasma was 
collected from 201 participants diagnosed with cluster headache 
according to the International Classification of Headache disorders 
(3rd edition) and from 100 age- and sex matched controls. Participants 
with episodic cluster headache were sampled twice (bout and remis-
sion). CGRP concentrations were measured with a fully validated radio-
immunoassay for human CGRP.
Results: For participants with episodic cluster headache, plasma levels 
of CGRP were higher in bout than in remission (mean difference: 17.8 
pmol/L, 95%CI: 6.6-28.0, p=0.002). CGRP levels in bout were not dif-
ferent from participants with chronic cluster headache (p=0.24). Over-
all, levels of CGRP were significantly lower in participants with cluster 
headache compared to controls (p<0.05). Plasma CGRP did not asso-
ciate with attack frequency or use of acute medication within the 24 
hours preceding the sampling (P>0.60).
Conclusion: We have established that plasma CGRP is lower in the 
remission phase but does not differ among participants with ongoing 
cluster headache attacks, i.e., chronic cluster headache and episodic 
cluster headache in bout. These results support the hypothesis that 
the CGRP system is disrupted in persons with cluster headache even in 
remission as compared to controls.

Fig. 1 (Abstract P269)  See text for description
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cerebral connectivity analysis with Hd‑Eeg
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Objective: The pathophysiological mechanisms underlying epi-
sodic cluster headache (eCH), and shift between active and remis-
sion phases, are still not fully understood. We aimed to define specific 
internodal connectivity patterns of the default mode network (DMN) 
in eCH patients, through advanced brain connectivity analyses with 
high-density EEG (HD-EEG).
Methods: Twenty-four patients with eCH and 19 healthy controls 
(HCs) were enrolled. Patients with eCH were evaluated during both 
the active (T0) and the remission (T1) phases of disease. Of these 24 
patients, 8 were registered only at T0, 10 only at T1, while 6 com-
pleted both registrations. The DMN areas considered for the analysis 
were: the right and left angular gyrus (RANG and LANG), the medial 
pre-frontal cortex (MPC) and the posterior cingulate cortex (PCC).
Results: The study of internodal brain connectivity in patients 
showed lower connectivity at T1 (remission) when compared to 
T0 between PCC and MPC (T0=0.078±0.009 vs. T1=0.049±0.006, 
p=0.022) and between PCC and RANG (T0=0.076 ± 0.008 vs. 
T1=0.052±0.005, p=0.024). Furthermore, connectivity at T1 was 
lower when compared to HCs, specifically between PCC and MPC 
areas (CHe-T1=0.049±0.005 vs. HS=0.067±0.005, p=0.028).
Conclusion: eCH patients evaluated during a remission phase of disease 
showed lower brain connectivity between 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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Beyond coincidence: clinical course and biology of coinciding 
cluster headache and SUNHA
J. Jansen1, J. Scheurink2, T. Balvers3, J. Haan4,5, R. Fronczek4, W. Mulleners1
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Objective: Limited research has been conducted on the combination 
of cluster headache and short-lasting unilateral neuralgiform head-
ache attacks (SUNHA). This case-series describes our established cases.
Methods: A retrospective case-series of 10 patients with cluster head-
ache and SUNHA.
Results: Cluster headache and SUNHA can occur concurrently or 
consecutively, with overlapping localization of pain and autonomic 
symptoms observed in 9 of our 10 cases. Magnetic resonance imag-
ing showed an ipsilateral trigeminal neurovascular conflict in 62% of 
cases. Among them, 80% underwent microvascular decompression 
with varying efficacy on both cluster headache and SUNHA.
Conclusion: Co-occurring cluster headache and SUNHA suggests 
a pathophysiological relationship between the two, which may be 
explained by a bidirectional interaction between posterior hypo-
thalamic function and trigeminal root damage. The role of a trigemi-
nal neurovascular conflict seems likely in this context. Thus, in 
medically intractable cases, dedicated magnetic resonance imaging 
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is suggested. Microvascular decompression should be considered if a 
neurovascular conflict is found.
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Awareness of cluster headache among students of hail university
W. Alesefir
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Correspondence: W. Alesefir
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Objective: Cluster headache (CH) needs to be better studied in our 
region, given the absence of previous literature in Saudi Arabia regard-
ing awareness of this rare disease. Furthermore, CH is one of the 
leading causes of life disability. Therefore, we looked to increase CH 
awareness among students at Hail University
Methods: We used a cross-sectional study prospectively studying the 
awareness of CH among Hail University students by an electrical form 
questionnaire; our study aimed to improve the understanding of CH 
among Hail University students and secondly to measure the preva-
lence of CH in our university.
Results: The study survey was completed by 400 students in total. 
32.8 percent of the candidate has heard about CH. Only 86 (21.5%) of 
the subjects experienced CH. Compared to 17.7% of male students, 
25.7% of female students reported having an attack at least. A precise 
158 (39.5%) students attended medical colleges, while 242 (60.5%) 
attended non-medical institutions
Conclusion: We found a low level of awareness among Hail University 
students. We ultimately concluded that to improve Hail University stu-
dents" knowledge of the disease more effectively, we needed to raise 
their degree of awareness. Although it"s one of the
region"s first studies, more studies must follow to confirm our results

Fig. 1 (Abstract P272)  Prevalence of cluster headache attacks among 
university students, Hail University, Saudi Arabia

Fig. 2 (Abstract P272)  Overall awareness level regarding cluster 
headache among university students, Hail University. Exact 40 (10%) 
had a general awareness level regarding cluster headaches, while 360 
(90%) had a poor rank
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Objective: During COVID-19 access to BTX-A became restricted. 
CM patients were switched to anti-calcitonin gene-related peptide 
(CGRP) monoclonal antibody (MAB) therapies although they had 
been responding to BTX-A. Our objective was to analyse the outcome 
of switching to anti-CGRP therapies and the effect of COVID-19 pan-
demic on our cohort
Methods: We audited outcomes from consecutive chronic migraine 
patients referred from Jan2019 until Jan2023 to two headache ser-
vices in the UK. We analysed demographics, tolerability, response rate 
of BTX-A, number of patients switched from BTX-A to anti-CGRP MABs 
before, during and post pandemic and reasons behind the decision to 
switch. We also analysed tolerability and response rates of patients on 
anti-CGRP therapy. We analysed the clinical characteristics of patients 
who switched back from anti-CGRP therapies to BTX-A
Results: 496 new patients with CM, 421 (84%) were female, mean 
age was 45 (± 13, SD) years. 341 (69%) patients received BTX-A. In 
2019, 137 had ≥ 2 BTX-A cycles by PREEMPT. Sixty-three (46%) had 
a ≥30% reduction of monthly headache days (MHD) and 51 (37%) 
stopped BTX-A: lack of efficacy 47 (92%), side effect 2 (4%), epi-
sodic migraine 2 (4%). There were 39 (29%) switched to anti-CGRP 
therapies from which 35 (89%) had at least a 30% reduction of HD 
and 4 (10%) stopped; side effects in 1 and no efficacy in 3. During 
pandemic,132 had BTX-A, 57 (43)% had a ≥30% reduction of MHD 
and 81 stopped BTX-A: 72 (88%) due to lack of efficacy/personal 
preference, 2 (2%) side effects, and 7 (5%) due to clinic delays/
pandemic. Sixty-six (50%) were switched to anti-CGRP therapies of 
which 45 (68%) had a ≥ 30% reduction of HD and 21 (32%) stopped 
anti-CGRP: 16 lack of efficacy and 5 side effects. In 2022, 72 had ≥ 
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2 BTX-A cycles. Fifty-three (73%) had a ≥30% reduction of MHD 
and 15 (21%) stopped BTX-A due to lack of efficacy. Fifteen were 
switched to anti-CGRP therapies of which 14 (93%) had a ≥30% 
reduction of MHD and 1 (7%) stopped
Conclusion: About a third of our cohort referred to BTX-A clinic 
switched to Anti-CGRP therapy. Lack of efficacy was the main rea-
son for switching as both treatments were well tolerated. A small 
proportion switched back to BTX-A
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Anti‑CGRP in the treatment of Hereditary transthyretin amyloidosis 
– related migraine
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Objective: Anti-CGRP antibodies are considered a safe and well toler-
ated treatment for migraine prophylaxis, however caution is needed 
in patients with vascular comorbidities. In hereditary transthyretin 
amyloidosis (ATTRv amyloidosis) it has been described an amyloid 
deposition in leptomeningeal vessels resulting in cerebral amyloid 
angiopathy, albeit the prevalence of vascular lesions is still unknown.
Methods: We present 2 cases of refractory migraine in patients 
with ATTRv amyloidosis where fremanezumab was implemented. 
Both cases report to women with ATTRv amyloidosis with Val30met 
diagnosed more than 20 years ago that underwent liver transplan-
tation, and chronic migraine without aura since early adulthood.
Results: The first case, a 46-year-old, presented with 20 migraine 
days/month, and scored 76 on the HIT-6 scale, despite trial with 7 
different prophylactic regimens previously, including onabotuli-
numtoxin A. After 12 months of treatment with Fremanezumab 
225mg/month there was a reduction to 13 migraine days/month, 
scoring 64 on the HIT-6 scale and no reported side effects. The sec-
ond case, a 50-year-old, had 16 migraine days/month, scoring 72 
on the HIT-6 scale in spite of 3 different prophylactic drugs and 
onabotulinumtoxinA in the past. After 3 months of treatment with 
fremanezumab 225mg/month, there was a reduction to 7 migraine 
days/month, scoring 52 on the HIT-6 scale, again with no reported 
side effects.
Conclusion: Treatment with fremanezumab in patients with ATTRv 
amyloidosis was effective and safe in our experience. To the best of 
our knowledge this is the first report of anti-CGRP in ATTRv amyloi-
dosis related chronic migraine.
Disclosure statement: Informed consent to publish this case study 
and its potentially identifiable information of the patients was 
obtained from the individuals involved. The patients gave explicit 
permission for the publication of this case report, including any rel-
evant clinical details.
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Objective: Rimegepant is a calcitonin gene-related peptide receptor 
(CGRP) antagonist that has shown efficacy and safety in both acute 
and preventive treatment of migraine. CGRP can trigger migraine, 
and blockade of the canonical CGRP receptor is effective in the treat-
ment of migraine. Based on good translational studies showing CGRP 
is elevated in acute cluster headache and CGRP can trigger attacks in 
patients in bout, rimegepant was tested off-label for acute treatment 
of episodic cluster headache.
Methods: To examine the effect of rimegepant 75 mg as an acute 
treatment of cluster headache attacks through a case series of four 
patients.
Results: Four male patients with episodic cluster headache reported 
varying decrease in their headache attack intensity, and a change in 
attack duration after using rimegepant. These patients, who were not 
taking any preventive drugs, like verapamil, agreed to try rimegepant 
75 mg as an off-label acute treatment for 4 consecutive attacks during 
their cluster headache bout. One of them had a complete relief of his 
current attack, and he remained attack-free for 1.5 days after intake of 
rimegepant. The rest three reported pain intensity decrease, but not 
a complete relief after taking 75 mg of rimegepant. The attacks were 
milder and "bearable", but prolonged (longer than 3 hours). There 
were no adverse events noted, and the attacks returned to their natu-
ral characteristics after treatment discontinuation.
Conclusion: Tried as an acute treatment, rimegepant 75 mg showed 
encouraging results in terms of cluster headache pain intensity, and 
attack suppression. There was good tolerability and no safety con-
cerns. Larger patient cohort and probably a higher rimegepant dose is 
needed to prove efficacy in episodic cluster headache.

P276  
Side shift in cluster headache: a prospective single center study
M. Youn1, H. Jang2, M. J. Lee1,3

1Seoul National University Hospital, Neurology, Seoul, South Korea; 
2Samsung Medical Center, Sungkyunkwan University School of Medicine, 
Neurology, Seoul, South Korea; 3Seoul National University Hospital, Seoul, 
South Korea
Correspondence: M. Youn
The Journal of Headache and Pain 2024, 25(Suppl 1): P276

Objective: Cluster headache (CH) is characterized by strict unilateral-
ity of attacks. Side shift of attacks has been reported in several cohorts 
and recently suggested as a potential predictor of conversion between 
episodic and chronic CH. However, the prevalence and detailed pat-
tern of side shift are available only in limited literature. In addition, no 
study has investigated clinical characteristics and treatment responses 
regarding side shifts. We aimed to assess the prevalence and pattern 
of side shifts and clinical characteristics and treatment response asso-
ciated with side shifts in CH patients.
Methods: We prospectively recruited and followed up CH patients in a 
single university hospital. Patients who experienced two or more life-
time CH bouts were interviewed regarding their history and patterns 
of side shifts using a structured questionnaire. The demographics and 
disease characteristics collected at baseline and treatment response 
followed up after 2 – 4 weeks were compared between patients with 
vs. without side shifts. Treatment response of acute and preventive 
medications was defined as ≥ 50% reduction in pain intensity and ≥ 
50% reduction of headache frequency, respectively.
Results: Out of 124 patients, 26 (21.0%) experienced side shifts, of 
which 16 (12.9%) experienced shifts between bouts, 13 (10.5%) within 
a bout, and 4 (3.2%) within an attack. Among patients who experi-
enced between-bout shifts, the pain persisted on one side once a shift 
has occurred in 6 (37.5%) and the side of pain shifted between bouts 
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in 10 (62.5%) patients. The demographics and characteristics of CH did 
not differ according to the history of side shift. Treatment response 
from acute and preventive medications were comparable between 
patients with and without history of side shifts.
Conclusion: About 1 out of 5 patients experienced side shifts during 
disease courses, which occurred between bouts, during a bout, and 
even during an attack. No difference between patients with vs. with-
out history of side shifts was noted in demographics, clinical charac-
teristics, and treatment responses, suggesting that side-shifted CH is 
not a distinct entity or migraine variant but within a spectrum of CH.
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Premonitory symptoms in cluster headache: a comparison 
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Objective: To compare premonitory symptom findings from a clus-
ter headache questionnaire-based study of patients from a broad 
National Health Service (NHS)-based sample and data collected at a 
tertiary headache centre at King’s College Hospital.
Methods: An audit was conducted at King’s College Hospital. We 
reviewed patients’ headache symptomology, particularly the premoni-
tory symptoms. In addition, a questionnaire-based study was con-
ducted amongst NHS home-oxygen users across 14 Health Boards in 
Scotland, UK. The diagnosis of cluster headache was established using 
the criteria of the International Classification of Headache Disorders 
(ICHD-3). Questions around cluster headache symptoms, treatment 
and premonitory symptoms were administered.
Results: The audit identified 36 patients investigating nine premoni-
tory-symptom questions and the questionnaire-based study consisted 
of 95 patients, at interim analysis, with fourteen premonitory-symp-
tom questions. In the audit, 33% of the cohort had episodic cluster 
headache (ECH), while 67% had chronic cluster headache (CCH). In the 
questionnaire study 53% had ECH and 47% had CCH. For the ques-
tionnaire study, the presence of premonitory symptoms was reported 
by 80% of the cohort, the most prominent: cravings (52%), irritability 
(47%) and neck stiffness (46%). The presence of premonitory symp-
toms was reported by 92% of the patients in the audit. The most com-
mon premonitory symptoms in the audit being mood changes (67%), 
neck stiffness (56%) and concentration changes (56%). The average 
number of premonitory symptoms was 4 (IQR: 1-6) and 3 (IQR: 1-4) in 
the questionnaire study and audit, respectively. A history or diagno-
sis of migraine was reported by 37% of patients in the questionnaire 
study and 58% in the audit cohort.
Conclusion: Premonitory symptoms are present in cluster headache 
patients in both populations. The symptoms may prove to be useful 
clinical indicators of the disorder presence and indicate the early stage 
of attacks. A common prominent premonitory symptom amongst 
both cohorts was neck stiffness, which provides a useful insight into 
the clinical presentation of cluster headache.
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Cluster headache. Are there differences by gender?
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Objective: Cluster headache (CH) is a trigeminal-autonomic cepha-
lalgia; it more common in men, beginning at 20-40 years. Infrequent; 
incidence: 53 /100,000 inhabitants/year. 10-15% is chronic.
Objective: Analyze a cohort of patients diagnosed with CH and identify 
clinical differences and response to treatment according to gender.
Methods: Retrospective, descriptive study of a cohort of 72 patients 
diagnosed with CH. We analyzed: age at onset and at diagnosis, clini-
cal symptoms and evolution, weekly attacks, treatments received and 
response to them.
Results: 72 patients: 13 women ( 18.1%) and 59 men (81.9%).
Mean age (MA) onset: W 32.5. M 35.4.
MA at diagnosis: W 40.2. M 39.5.
Laterality: W: right (69.2%). M: right (47.5%) and 8.5% alternating.
W: 61.5% episodic; 38.5% chronic.
M: 81.4% episodic; 18.6% chronic.
Rhinorrhea: W: 84.6%; M: 66.1%.
Epiphora: W: 76.9%; M:83%.
Ptosis: W: 76.9%; M:50.8%.
Nasal packing: W: 84.6%; M: 64.4%.
Eye redness: W: 69.2%; M: 74.6%.
Facial sweating: W:23.1%; M:32.2%.
Irritability: W: 69.2%; M:83%.
Average number of weekly attacks: W:27.75; M:20.3.
Smoking: W: 61.5%; M:84.7%
Alcoholic habit: W: 7.7%; M: 50.85%
Effectiveness:
Verapamil: W:18.2%. M:50%.
Topiramate: W: 0%. M: 20.8%.
Blocks: W:20%. M: 57.4%.
Lithium: W: 0%. M: 12.5%.
Botox: W: 14.3%. M: 53.3%.
Monoclonal: W: 16.7%. M:42.8%.
Corticosteroids: W: 42.8%. M: 44.4%.
Oxygen: W:50%. M: 76.2%
Conclusion: In our cohort, we found that women had an earlier onset 
compared to men but were diagnosed later. They also exhibited a 
higher degree of right-side pain, increased chronicity, and less irrita-
bility during attacks (a characteristic symptom of CH). Additionally, 
women had fewer toxic habits. They experienced a higher number of 
attacks per week and a diminished response to treatments. It is crucial 
to consider CH in women, even if their symptoms are not as typical, 
because their quality of life is adversely affected due to disease pro-
gression and the limited effectiveness of standard treatments.
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Objective: To report demographic and clinical findings from a clus-
ter headache questionnaire-based study of a National Health Service 
(NHS)-based sample, from the North and South of the UK: Scotland 
and South-Central England, respectively.
Methods: A questionnaire-based study was conducted and distrib-
uted amongst NHS home-oxygen users across 14 Health Boards in 
Scotland, UK, covering 5,463,300 patients, with a sample size of 95 
patients. At the time of analysis, 7 Clinical Commissioning Groups were 
involved in England, covering 4,581,933 with a sample size of 83. The 
diagnosis of cluster headache was established using the criteria of the 
International Classification of Headache Disorders (ICHD-3).
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Results: From the England database of 489 patients, 176 patients con-
sented to receiving questionnaires, of which, 83 responded. On the 
Scotland database of 514 patients, 198 patients consented to receiv-
ing questionnaires of which 95 returned a completed response. Epi-
sodic cluster headache (ECH) was 53% and chronic cluster headache 
(CCH) was 47% in Scotland. For England, ECH was 66% and CCH was 
34%. The median time to diagnosis was 2 (IQR: 10-1) months for Scot-
land. For England 3 (IQR: 8-1) months. The top three most reported 
cranial autonomic symptoms were congestion (85%), aural discom-
fort (70%) and miosis (63%) for Scotland, and lacrimation (90%), ptosis 
(67%) and rhinorrhoea (69%) for England. The median number of cra-
nial autonomic symptoms reported were 6 (IQR: 6-3) for Scotland and 
5 (IQR: 6-4) for England. The most effective acute and preventive treat-
ment was oxygen and verapamil in both cohorts. Of ECH patients, 53% 
reported rebound headache with mean time 33 (SEM: 11) minutes and 
of CCH patients, 54% with mean time 17 (SEM: 4) minutes after oxygen 
use in Scotland. For England, ECH rebound headache was reported by 
64% with mean time 48 (SEM: 11) minutes and for CCH patients 64% 
with mean time 29 (SEM: 8) minutes.
Conclusion: Treatment responses for both acute and preventives are 
common to both regions, suggesting that clinical treatment and man-
agement is uniform across the country. Rebound headache with oxy-
gen is relatively common in this cohort and needs further study.
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Objective: Exercise has been proposed as treatment option for other 
chronic pain and primary headaches. This study aimed to evaluate 
effects of exercise in cluster headache.
Methods: This study included patients, who had been diagnosed 
with cluster headache according to the International Classification of 
Headache Disorders (ICHD) at a single center in Korea from September 
2016 to April 2023. At the time of enrollment or follow-up period, par-
ticipants were asked whether they exercised when cluster headache 
occur. Headache improvement after exercise was evaluated. This study 
also examined the types and intensity of exercise that were effective 
in reducing cluster headache symptoms. Different exercise modalities, 
such as aerobic exercise and strength training, were included in the 
exercise program. The intensity of exercise was classified based on the 
Borg Rating of Perceived Exertion (RPE).
Results: Among 167 patients, 54 patients did exercise during clus-
ter period. After exercise 23 patients (42.6%) showed improvement 
of headache. Among them14 patients (25.9%) showed more than 
50% improvement of headache, and 3 patients (13%) showed disap-
pearance of pain. The effective exercise type for relief headache were 
running (39.1%), squat (30.4%), and stair climbing (21.7%), followed 
by walking and push-up at 17.4% each. Exercise intensity effective 
in reducing headache was severe intensity in 12 patients(52.2%) and 
moderate intensity in 10 patients (43.5%). 11 patients tried exercise 
only, of them 3 patients (27.3%) showed improvement of headache 
and 2 patients (18.2%) showed more than 50% redcution of headache 
severity. 34 patients tried exercise and triptans, of them 17 patients 
(50.0%) improved headaches and 10 patients (29.4%) showed more 
than 50% improvement in headaches with exercise (p < 0.001).
Conclusion: This study provides evidence that exercise can be an 
effective treatment option for cluster headache. And exercise, espe-
cially moderate to severe intensity can be considered as a promising 
treatment option for cluster headache patients.
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Objective: There are few published series of cluster headache (CH). 
Our aim was to longitudinally describe the epidemiological and clini-
cal features of cluster headache (CH) patients in our region (Cantabria, 
Spain) since 1980.
Methods: Descriptive analysis of data from a CH registry created 
in 1980 in a tertiary hospital in Spain. Baseline clinical and demo-
graphic characteristics were calculated for the CH general popula-
tion and specifically for episodic cluster headache (eCH) and chronic 
cluster headache (cCH) patients. A comparison of the different char-
acteristics was also made between individuals with eCH and cCH. 
The analysis was performed with the statistical software SPSS. Statis-
tical significance was set at p<0.05.
Results: 153 patients were diagnosed as CH (89,5% male). Mean age 
at the onset of symptoms was 32.8 years (mean deviation (MD) 11,3) 
and at diagnosis was 39.5 years (MD 11,4). There was a diagnostic 
delay of approximately 6 years (p= 0.00). 128 had eCH and 25 cCH. 
The proportion of men in eCH and cCH subgroup was 92.2 and 76%, 
respectively (p=0.027). Patients with cCH had a delay in the onset 
of symptoms compared to eCH of 5.74 years (p=0.023). In patients 
with eCH, the median duration of the cluster was 60 days with a 
median frequency every 2 years. At the time of diagnosis, 66% were 
smokers and 15% drinkers.
Conclusion: Considering the population of our Health Area, the the-
oretical prevalence of CH in our region is 0.05%. eCH was the most 
frequent phenotype. There is a delay in diagnosis of 6 years, which 
indicates an insufficient recognition of this entity. In our series, male 
predominance was higher than that described in the most recent 
literature, diminishing in cCH phenotype. A late onset and being 
female was associated with the development of a cCH.

Table 1 (Abstract P282)  Main demographic characteristics of our 
CH series
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Fig. 1 (Abstract P282)  Distribution by diagnosis and sex of patients 
with CH
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Objective: Trigeminal- autonomic cephalalgias (TACs) are one of 
the rare types of primary headaches in which unilateral, mainly one-
side locked headache accompanied by parasympathetic symptoms 
on the side of the pain. According to ICHD 3rd edition in this group 
are included following headaches: cluster headache (CH), paroxys-
mal hemicrania (PH), Short Lasting Unilateral Neuralgiform Headache 
Attacks (SUNCT/SUNA), hemicrania continua (HC). They mainly differ 
each from other by duration of pain attacks. Unfortunately, in many 
countries and also in Armenia these headaches are misdiagnosed, 
which cause serious delay and time lost for correct diagnosis. Main 
aim of our study was to estimate what is the time window between 
the onset of the headache and time when patient receive correct 
diagnosis.
Methods: We included 168 patients (116 women/ 52 men) 
addressed at Neurology Department of YSMU, from which 17 (9 
male/ 6 female) was diagnosed TAC. Age of participants was 18-60 
years. All patients were estimated by headache specialist and diag-
nosed according to ICHD -3 diagnostic criteria.
Results: Data analysis revealed that from 17 patients with TACs - 9 
men diagnosed CH, 1 man probably CH, 4 women paroxysmal hemi-
crania, 1 men SUNCT, 2 women hemicrania continua correspond-
ingly. CH, SUNCT previously was diagnosed as trigeminal neuralgia 

and in 9 cases of CH diagnosis was delayed for 12-20 years, in 2 cases 
for 2 years (main reason of last 2 cases that they addressed to head-
ache specialist during their second cluster bout). PH and HC previ-
ously diagnosed as migraine and diagnostic delay was 6-10 years for 
PH and 5-7 years for HC correspondingly.
Conclusion: Summarizing our data, we concluded that main part 
of addressed patients were severely disabled because of their head-
ache for many years and in Armenia we still have serious underes-
timation of TACs and we really need to make efforts for improve de 
situation mainly by spreading the knowledges among specialist and 
information among people.
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Objective: Cluster headache is one of the most disabling headaches 
that exist and is also the most frequent of the trigemino-autonomic 
cephalalgias. Poor lifestyle habits are often a comorbidity associated 
with this pathology. However, probably due to its low incidence, there 
are no studies on morbimortality in this pathology. Our objective 
was to study the years of potential life lost (YPLL) associated with this 
entity
Methods: A calculation of the YPLL among individuals with cluster 
headache in our series was performed by subtracting their age at 
death from the estimated life expectancy in our region for their sex 
and year of death. A descriptive analysis was made of the causes 
of death among individuals who died earlier than estimated for 
their sex and year of death. Finally, we compared the percentage 
of deaths due to cancer, cardiovascular disease and other causes 
among individuals with cluster headache who died earlier than 
expected and the general population of our region, as well as the 
percentage of smokers in both subgroups. The analysis was per-
formed using SPSS software and statistical significance was consid-
ered if p<0.05.
Results: There were 25 deaths among the 162 patients regis-
tered. Twenty-one of them (84%) lived fewer years than the mean 
expected for their sex and year of death, with a mean of 13.7 years 
of potential life lost (SD 9.3). The most frequent cause of death was 
cancer, and it was significantly more frequent among individuals 
with cluster headache than in the general population of our region 
(68% vs. 28.5% p<0.001). The percentage of male smokers was sig-
nificantly higher among individuals with cluster headache than in 
the general population of Cantabria (p=0.0095).
Conclusion: Deceased patients with cluster headache in our series 
had an average of almost 14 YPLL, usually due to cancer. Tobacco 
could play an essential causal role, so it is essential to establish 
measures aimed at controlling unhealthy lifestyle habits in this 
population.
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Table 1 (Abstract P284)  Death causes among CH patients who 
died before than expected

Fig. 1 (Abstract P284)  Main causes of death in Cantabria (Spain) Main 
causes of death in our registry
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Objective: Our aim was to investigate the efficacy of physical therapy 
and rehabilitation (PTR) approaches in the management of chronic 
migraine (CM). The research question is, what is the effect of physical 
therapy and rehabilitation approaches for CM on headache symptoms?
Methods: We conducted data synthesis of the headache-related 
outcomes assessed in randomized controlled trials (RCTs) per-
formed in adults with CM and quantitative analysis of the eligible 
data. The outcomes of interest were intensity, frequency, and dura-
tion of headache, disability, and Quality of Life (QoL). We assessed 
also the methodological quality of the RCTs using the Physiotherapy 
Evidence Database (PEDro) scale.
Results: Seven RCTs were reviewed, and five of them were eligible 
for quantitative analysis. These trials employed various interven-
tion arms, which included different modalities of physical therapy 
as follows: aerobic exercise, osteopathic manual therapy, occipital 
transcutaneous electrical stimulation, acupressure, hydrotherapy, 
instrument-assisted soft tissue mobilization, facial proprioceptive 
neuromuscular facilitation, and connective tissue massage. The meth-
odological qualities of the trials were generally good to excellent. 
Overall, the physical therapy and rehabilitation arms showed more 
favorable outcomes compared to the control or medical therapy 
alone arms. The quantitative analysis showed the combined therapy 
with physical therapy was more effective to improve the intensity of 
headache and to reduce headache days per month (p=0.047) in com-
parison to standard management of migraine alone.
Conclusion: The PTR approaches show promise in improving head-
ache, disability, and QoL related to CM. Meta-analysis of the eligible 
data supported favorable outcomes for both intensity and head-
ache days per month. Further research is needed to better under-
stand the efficacy and to define the optimal duration of physical 
therapy and rehabilitation approaches in CM.

Fig. 1 (Abstract P286)  See text for description
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Fig. 2 (Abstract P286)  See text for description
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Objective: The aim of this study was to determine physical and psy-
chological barriers responsible for low exercise uptake in migraine 
patients. We aimed to evaluate if migraine patients attending outpa-
tient clinics are routinely enquired and followed-up on their physical 
activity habits, in line with the recommended holistic management of 
chronic migraine sufferers. In addition, we explored the extent of edu-
cation provided on the relationship between migraine and physical 
activity, as a potential prophylactic intervention
Methods: The data consisted of 50 sets of clinical notes from 
chronic migraine patients currently on the most expensive phar-
macological migraine treatment: CGRP drugs. Participants selected 
were current patients at the Neurology department at Leeds Gen-
eral Infirmary hospital. The second set of data included 14 survey 
responses distributed to consultants and specialty trainees running 
clinics for chronic migraine participants. The notes were audited 
against the National Institute for Health and Care Excellence (NICE) 
guideline standards for migraine management.
Results: NICE guidelines are not currently met. Although 86% of 
doctors surveyed believed that discussion around lifestyle has a 
role in the management of patients with migraine, only 6% rou-
tinely discuss physical activity at consultations. Clinicians reported 
limited time, unfamiliarity with nonpharmacological management 
approaches, and fear of offending patients as the main barriers.
Conclusion: This study suggests neurologists" routine practices in 
migraine management at the point of care are sub optimal. Inter-
ventions aimed at improving the quality of clinician"s discussions 
around physical activity with patients are necessary, in order to 
overcome barriers and diminish the burden of migraine
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Objective: At the European headache centers nurses contribute 
largely to the migraine treatment. A unified definition of nursing tasks 

and conduction of tasks is lacking. The objectives are: 1. To obtain 
opinions from headache experts on tasks associated with nurses" care 
in migraine treatment. 2. To analyze for group consensus and develop 
evident European nursing recommendations.
Methods: This e-Delphi study contains three rounds of e-ques-
tionnaires. Nurses (n=18) and neurologists (n=10) working in spe-
cialized headache centers in Finland, Denmark, Norway, Sweden, 
United Kingdom, Netherlands, Germany, Ireland, Estonia, and Swit-
zerland participated anonymously in the expert panel. Open-ended 
questions captured the essentials of nurse tasks as understood by 
the expert panel members. Predefined statements, synthesized from 
a systematic examination of the existing literature, were applied 
for the experts to rate the importance of nurses" tasks. Consensus 
was measured using descriptive statistics. Measurement of agree-
ment among participants were analyzed using inferential statistics; 
Kendall"s coefficient and stability between the rounds; Wilcoxon 
rank-sum test. Statements receiving consensus (≥65% consist-
ency in the answers) after the third round, are included in the final 
recommendations.
Results: Twenty-one responded (75%). Data analyzes were com-
menced and forty-five tasks received consensus to constitute 
the recommendations. The included tasks were divided into four 
themes: Role in the clinical setting, Follow-up on treatment, The organiz-
ing frame, and Education/support (See Table 1).
Conclusion: Unified European recommendations provide a basis for 
tasks and management for nurses working with migraine patients. 
For the benefit of patients and nurses, implementing the recommen-
dations in a structured way will increase quality of nursing care and 
enable further research into the nurse’s role in the headache field.

Table 1 (Abstract P289)  Statements with ≥ 65% agreement in the 
expert panel after third round of questionnaires
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Objective: Headache and musculoskeletal pain are leading causes of 
sickness absence, and largely affect quality of life. An increased preva-
lence is seen in children concurrently with a more sedentary lifestyle 
and increased time on digital screens. The load on the visual system 
and head-stabilizing musculature in the upper body increases with 
extensive near visual tasks. Uncorrected vision problems may cause 
headache and musculoskeletal pain, and up to 40 % of school children 
have undetected vision problems. This study aimed to investigate the 
relationship between headache, uncorrected refractive errors, need 
for eye examinations, musculoskeletal pain, physical activity, and time 
spent on digital screens.
Methods: In this cross-sectional study 143 fifth and tenth grade chil-
dren participated. Vision data was collected as part of a school vision 
testing program in Kongsberg, Norway. A questionnaire was used to 
collect data regarding headache, musculoskeletal pain, physical activ-
ity, and digital screen use.
Results: Headache frequency was significantly associated with uncor-
rected vision and the need for eye examinations, and there were signif-
icant associations between headache type and uncorrected refractive 
errors. Further, headache frequency was positively correlated with 
female sex, increased age, smartphone time, and musculoskeletal 
pain, and headache intensity was positively correlated with smart-
phone and laptop time. The presence of uncorrected refractive errors, 
increased shoulder pain frequency, and increased physical activity was 
negatively correlated with headache intensity.
Conclusion: This study describes associations between headache, 
musculoskeletal pain, uncorrected refractive errors, screen time, and 
physical activity, and highlights the importance of eye examinations in 
children with headache.
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and monoclonal antibodies acting on the CGRP as a combined 
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Objective: To assess whether Transcranial Direct Current Stimulation 
(tDCS), as an add-on treatment to Monoclonal Antibodies Acting on 
the Calcitonin Gene Related Peptide (CGRP-MAbs), improves migraine 
prevention. We also measured electroencephalographic (EEG) power 
changes to estimate the biological effects of this combined therapeu-
tic approach.
Methods: TACTIC (NCT05161871) 1 is an ongoing randomized, dou-
ble-blind, multicenter, sham-controlled trial including patients with 
migraine treated with CGRP-MAbs for ≥90 days and still reporting 
≥8 monthly migraine days. We performed a 5-day tDCS protocol with 
bilateral electrodes positioned on occipital and primary motor areas 
(sham/active sessions lasting 20 minutes) and we followed up patients 

for 28 days. We also recorded 64-channel EEG at day 1 (pre-stimula-
tion) and day 5 (end of stimulation). We analyzed change in monthly 
migraine days, clinical scales, and EEG changes in spectral power in the 
delta (2-4Hz), theta (5-7Hz), alpha (8-12Hz) and beta bands (13-30Hz).
Results: We included 13 patients (mean age=46.2 ±12.5, 92.0% 
female), 7 in active session and 6 in sham. tDCS led to a decrease in 
monthly migraine days that was more pronounced – although not 
significant – in the active group (mean difference 3.57, standard error 
(SE)=1.91, p=0.089). An improvement in the HADS-D scale for depres-
sion was found in the active group (mean difference 2.85, SE=0.85 
p=0.007) compared with sham (mean difference 1.3, SE=0.92, 
p=0.17). tDCS induced a significant reduction in the alpha band power 
and a decrease in delta power over the motor areas only in the active 
stimulation group (both p<0.05); no difference was found in the sham 
group.
Conclusion: We described a clinical improvement, although not sig-
nificant from the combination of tDCS with CGRP-MAbs. The strong 
peripheral action of CGRP-MAbs might hinder subtle clinical effects of 
tDCS. These results must be taken with caution due to the small sam-
ple size recruited to date or to the short duration of the stimulation 
period. According to our preliminary results, tDCS changed basal corti-
cal activity on stimulated areas without any significant improvement 
in headache in patients treated with CGRP-MAbs.
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results with a novel craniofacial implantable neurostimulator 
for the treatment of refractory chronic migraine
M. Goethals1, B. Billet2, K. Hanssens2, R. De Vos3, B. Tsang4, L. Simmonds5, 
M. Matharu5

1AZ Delta Campus Torhout, Neurology, Torhout, Belgium; 2AZ Delta, 
Anaesthesia Pain Centre, Roeselare, Belgium; 3AZ Delta, Intensive Care 
Pain Centre, Roeselare, Belgium; 4Beach Brain, Neurology, Birtinya, 
Australia; 5The National Hospital for Neurology and Neurosurgery, 
Headache and Facial Pain Group, London, United Kingdom
Correspondence: L. Simmonds
The Journal of Headache and Pain 2024, 25(Suppl 1): P293

Objective: Chronic migraine (CM) is a debilitating neurological disor-
der characterised by recurrent, disabling headaches. The pathophysi-
ology of CM is complex and involves multiple factors, including central 
sensitisation, cortical spreading depression, neurogenic inflammation, 
and dysfunctional pain modulation mechanisms. Despite the availabil-
ity of numerous treatment options for CM, there remains a substantial 
unmet need for effective therapies, underscoring the importance of 
progressive therapeutic approaches such as combined supra-orbital 
and occipital nerve stimulation.
Methods: A novel implantable neurostimulator system has been 
developed for use in the craniofacial region. The system comprises two 
implants, each with an ultra-thin lead connected to an integrated, bat-
tery-free stimulator. One implant covers the left and right supra-orbital 
nerves, while the other covers the left and right occipital nerves. 
The system is implanted during a short procedure that is minimally 
invasive and non-traumatic, using specialised surgical instruments 
designed for this device implantation.
Results: We present the early surgical and 3 months clinical outcomes 
of an ongoing early feasibility study evaluating the safety and efficacy 
of this novel craniofacial implantable neurostimulator to treat refrac-
tory CM using combined supra-orbital and occipital nerve stimulation. 
The study eligibility criteria required the failure of three or more pre-
ventive therapies, including CGRP mabs or Onabotulinumtoxin A.
Conclusion: In conclusion, the complex pathophysiology of migraine 
suggests the importance of targeting multiple pain pathways simulta-
neously. If proven effective, this innovative neurostimulator will pro-
vide a new therapeutic option for preventing CM attacks, offering relief 
and improving the quality of life of individuals with refractory CM.
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Objective: Refractory chronic cluster headache (CCH) is a debilitating 
condition characterised by severe, unilateral headache pain accom-
panied by autonomic symptoms. Despite available treatments, some 
patients continue to experience frequent and intense attacks, signifi-
cantly impacting their quality of life. These individuals often face lim-
ited therapeutic options and require alternative interventions.
Methods: The development of a novel craniofacial implantable neu-
rostimulator represents a potential breakthrough in managing refrac-
tory CCH. The system comprises two implants, each with an ultra-thin 
lead connected to an integrated, battery-free stimulator. One implant 
covers the left and right supra-orbital nerves, while the other covers 
the left and right occipital nerves. The system is implanted during a 
short outpatient procedure that is minimally invasive and non-trau-
matic, using specialised surgical instruments designed for this device 
implantation.
Results: We present the early surgical and 3 months clinical outcomes 
of an ongoing first-in-human study evaluating the safety and efficacy, 
initial programming parameters, differences in quality of life scores, 
and the initial user experience with the therapy.
Conclusion: In conclusion, the multifactorial pathophysiology of CCH 
highlights the significance of simultaneously targeting multiple pain 
pathways. If demonstrated to be effective, this innovative neuro-
stimulator will introduce a promising therapeutic solution for the pre-
vention and acute treatment of cluster headache attacks, delivering 
substantial pain relief and enhancing the quality of life of individuals 
with refractory CCH.
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Objective: Previous studies have identified the clinical characteris-
tics of a migraine attack; moreover, previous researched performed in 
our group has classified the migraine attacks in 4 types according to 
the main characteristics of the pain curve: 1 (high intensity), 2 (acute 
onset), 3 (prolonged and intense) y 4 (low intensity). However, weather 
there are different types of patients considering both the clinical char-
acteristics and the pain curve has not been explored yet.
Methods: In this study we evaluated the presence of patient types 
regarding their pain curve type. Patients included in the study were 
patients with episodic migraine (EM) according to the current criteria 

(ICHD-III) who participated in a prospective real time study using a 
smartphone application. To generate the model K-means and a super-
vised validation technique using a logistic model tree was used.
Results: A total 51 patients (mean age 39 years, 90.2% women) and 
344 migraine crisis were analyzed. Patients were classified in five 
groups: A (high intensity), B (high intensity, sudden onset, prolonged 
and intense), C (acute onset), D (prolonged and intense) y E (low 
intensity). Group A had low-education, lower cognitive reserve, and 
migraine with aura. Group B, C and E had higher cognitive reserve. 
Group E were patients with migraine onset under 10 years old There 
were no other features clearly present regarding the patient type in 
terms of triggers or concomitant symptoms.
Conclusion: The evolution of the pain crisis can be successfully cat-
egorized in 4 types of curves and 5 types of migraine patients, which 
highlights a new possible way of migraine classification. The relation-
ships found need further attention.
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Objective: Predicting the response to recent anti-CGRP therapies is a 
topic of interest in the field of migraine. Previous studies carried out in 
our group have developed a predictive tool for response to anti-CGRP 
using an approach based on machine-learning techniques. The aim of 
this study was to validate this tool and its usefulness in patients with 
chronic (CM) and episodic (ME) migraine.
Methods: Multicenter, retrospective cohort study, with patients with 
migraine from 9 Headache Units, different from the model genera-
tion cohort. Sensitivity(S), specificity (E) and global positive (PPV) and 
negative (NPV) predictive values and for the different groups were 
obtained.
Results: 127 patients with migraine were included, 104 (81.88%) with 
CM, 108 (85.03%) women and mean age 53.73 (SD 13.84) years. In the 
evaluation of the algorithm of global response greater than 50% at 6 
months, the global S was 78.04% and the global E was 80%. The area 
under the curve (AUC) was 0.790, CI[0.726-0.849) and weighted F1 of 
79% in the validation cohort, with an AUC of 0.819 CI[0.762-0.884] and 
weighted F1 of 81.88% in MC and AUC of 0.592 CI[0.322-0.842] with a 
weighted F1 of 68.97% in ME.
Conclusion: Our study confirms the external validity of the predictive 
model of response to anti-CGRP in a different cohort from the genera-
tion of the algorithm. The S and E of the predictive model were higher 
in the group of patients with CM. Future models could improve the 
predictive capacity of this tool in patients with ME.
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Objective: Headache is a common and disruptive symptom neces-
sitating accurate diagnosis for effective treatment decisions. Artificial 
intelligence (AI) systems hold promise in this area, utilizing machine 
learning algorithms. This study aims to compare two different AI learn-
ing methods by exploring the application of AI systems in headache 
diagnosis.
Methods: Dataset from 69 neurologists utilized to estimate the charac-
teristics of primary headaches, focusing on diagnosis. In order to assess 
the model’s performance, K-fold cross-validation was employed, dividing 
the data into train and test datasets. As for the methods preferred, we 
applied the isolation forest method for outlier elimination since data may 
include various types of errors. Additionally, we focused on balancing 
the class cardinalities by data augmentation to eliminate the bias during 
learning. We applied decision trees and fully connected artificial neural 
networks (AAN) methods. For the performance evaluation, we consid-
ered confusion matrix, accuracy, precision, and recall metrics.
Results: The AAN method achieved an Accuracy_All 56.1% and Accu-
racy_Binary 81.5% and decision tree method achieved an Accuracy_All 
%62 and Accuracy_Binary 85% in diagnosing primary headache sub-
types which can be improved by hyperparameter tuning. Precision and 
recall scores indicated the models" reliable performance in correctly 
identifying headache classes.
Conclusion: This study highlights the potential of AI systems in enhanc-
ing headache diagnosis. It is the first time different learning methods 
of AI have been used to diagnose headache subtypes in a diverse ran-
domized dataset. The most common problem was the small quantity of 
rare headaches compared to a huge number of more common head-
aches. The high accuracy rates and robust performance metrics validate 
the effectiveness of AI models in identifying different primary headache 
subtypes. To improve diagnostic accuracy in future studies, increasing 
the sample size for each headache group may be beneficial.

Fig. 1 (Abstract P297)  See text for description

Table 1 (Abstract P297)  See text for description

Fig. 2 (Abstract P297)  See text for description
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Objective: Hemicrania continua (HC) is a disabling primary headache 
defined as a unilateral continuous headache with ipsilateral cranial 
autonomic features. Despite its known sensitivity to indomethacin, 
some patients have contraindications or are unable to tolerate this 
treatment. Occipital nerve stimulation (ONS) is an effective and safe 
treatment option for medically intractable headache disorders. The 
aim of this study was to examine the efficacy and safety described in 
the existing literature concerning ONS in HC.
Methods: A systematic literature review of articles describing the use 
of ONS in HC was conducted by two independent authors. Each arti-
cle was evaluated for study type, number of treated patients, type of 
headache, mean intensity of pain and frequency of headaches at base-
line and at follow-up, and adverse effects.
Results: Out of the 80 studies for inclusion, 7 relevant full-text articles 
met the eligibility criteria. We identified 4 prospective cohort stud-
ies, 2 retrospective cohort studies, and one case report. A total of 29 
patients were identified, with a mean age of 50,6 ± 3,3 years at the 
time of surgery. Eight patients (27,6%) suffered from an additional 
type of headache. The visual analogue scale improved by 2,9 out of 
10,0 points (a mean reduction of 45,3%) during an average follow-up 
of 29,2 months. The frequency of headaches decreased from an aver-
age of 29,3 to 19,9 headaches per month (a mean reduction of 33,4%). 
A 50% or higher response rate was reported in 16 out of 27 patients 
(59,3%). Reported adverse effects included 4 cases of overstimulation, 
and three patients required at least one lead revision.
Conclusion: These findings provide evidence supporting ONS as an 
effective alternative to decrease the intensity and frequency of head-
aches in patients with HC who do not tolerate indomethacin. Future 
work should prioritize controlled trials and a standard description of 
outcomes in patients with HC.
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Objective: To evaluate whether patients who develop a headache 
shortly after a whiplash injury show higher values of post-traumatic 
stress disorder when compared to those without headache.
Methods: A case-control study was conducted between March 2022 
and June 2023, including patients between 18 and 65 years old diag-
nosed with suffering from whiplash-associated disorders (WAD) grade 
II, according to the Quebec Task Force. We excluded patients who 
had a previous headache, were evaluated more than 30 days after 
the whiplash injury, and/or had a serious disease or congenital dis-
turbance. Post-traumatic stress was evaluated through the Spanish 
version of the Impact of Event Scale-Revised (IES-R). Before the evalu-
ation, they were advised that the results from this assessment would 
not be considered as part of any insurance claim.
Results: 61 patients were recruited, and 7 were excluded. Thus, 54 
patients were included in our study, 34 of whom were women. Among 
them, 30 presented with a headache (55.5%). The mean age was 35.48 
(SD: 12.46). The mean value for the headache group was 38.80 (SD: 
17.87). A significant difference was observed between the groups (p < 
0.001; Mean Difference = -19.51 [95% CI -28.23 to -10.78]). No differ-
ences were found when the groups were grouped by sex (p = 0.367).
Conclusion: Higher values of post-traumatic stress were observed 
in participants with acute whiplash-associated headache when com-
pared to those who did not develop a headache. These findings may 
be useful for clinicians who should consider this factor for a compre-
hensive management of this population.
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Objective: This study aims to evaluate the safety and efficacy of 
greater occipital nerve block (GONB) in patients with migraine.
Methods: PubMed, Embase, Web of Science and Ovid databases were 
searched through June 2023. Statistical analysis was performed using 
R version 4.3.1. Random-effects meta-analysis were estimated using 
the inverse variance with Mantel-Haenszel method and DerSimonian-
Laird estimator. The outcomes assessed were: headache severity (HS), 
headache frequency (HF) and adverse events (AEs).
Results: We included 12 RCTs involving 540 patients. GONB resulted 
in a significant reduction in both HS (MD -1.42, 95% CI -1.95 to -0.89, 
p<0.001, I2 = 60%) and HF (MD -3.68, 95% CI -6.74 to -0.662, p=0.019, 
I2 = 89%). GONB did not significantly affect the risk of adverse events 
(RR 0.97, 95% CI 0.68 to 1.38, p=0.876, I2 = 0%). The meta-regression 
evaluated the statistical impact of the mean age in HS, which was (esti-
mate 0.0515, p=0.8131, 95% CI -0.37 to 0.47). Sensitivity analysis was 
performed for all outcomes to strengthen the reliability of the analysis, 
no single study was identified as a remarkably influential study. Graph-
ical distribution of the funnel plot shows no evidence of asymmetry in 
the assessed outcomes.
Conclusion: The meta-analysis found that GONB may be an effec-
tive treatment option for reducing HS and HF without increasing AEs, 
although further high-quality studies are recommended to confirm 
these findings and explore the source of outcome heterogeneity. The 
meta-regression found that mean age did not significantly affect HS.

Fig. 1 (Abstract P302)  Forest plot outlining random effects meta-
analysis for the outcomes a Headache Severity, b Headache Fre-
quency, c Adverse Events

Fig. 2 (Abstract P302)  Sensitivity Analysis (Leave-one-out Method) 
for the outcomes a Headache Severity, b Headache Frequency, c 
Adverse Events
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Fig. 3 (Abstract P302)  Sensitivity Analysis (Leave-one-out Method) 
for the outcomes a Headache Severity, b Headache Frequency, c 
Adverse Events

Fig. 4 (Abstract P302)  Bubble pot of meta-regression analysis of 
covariate age for headache severity
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Objective: Headache is one of the most disabling conditions faced 
in daily routine. There are many causes of secondary headache docu-
mented in literature. We describe an interesting case here.
Methods: A 55 year old obese male presented to outpatient depart-
ment with complaints of morning headaches since past 5 months. 
There was no papilloedema and no neuro deficits. He underwent brain 
imaging which was normal. Considering a diagnosis of IIH without 
papilloedema, he was started on acetazolamide with no benefit in 
next 2 months.
Results: Considering no response to therapy, the case was reviewed. 
Patient gave history of snoring for last few months. He was subjected 
to polysomnography which was abnormal.
Conclusion: Patient was managed as having secondary headache 
associated with Obstructive Sleep Apnoea (OSA) and adviced Continu-
ous Positive Airway Pressure (CPAP) with which there was significant 
relief in headache. OSA is an important cause of secondary headache 

which should always be kept in mind in case of obese individuals with 
history of snoring.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: Has cranial electrotherapy stimulation (CES) an effect in 
patients with chronic facial pain associated with burning mouth syn-
drome (BMS)?
Methods: This randomized, double-blind, sham-controlled pilot 
study enrolled 22 patients, aged 18 years and over, with the diagno-
sis of BMS from August 2020 to June 2021. The study duration was 4 
weeks (28 days) per participant. After randomization, the active group 
participants (n=11) received a 100 μA CES treatment for 60 minutes a 
day whereas the devices in the Sham group did not emit electricity. A 
paper diary was used to record daily pain ratings as the primary out-
come and to record the stimulation with its effects and side effects. 
Furthermore, sleep quality (PSQI), oral health (OHIP-G), physical and 
mental health status (PDI, EQ-5D-3L, PHQ-D, HAMA, HAMD, HADS) 
were assessed at baseline (day 0) and the end of the study (day 28).
Results: The overall group had an average age of 63 years, and 77% 
of the patients were female. The most common type of pain reported 
was burning tongue pain with moderate intensity. Compared to the 
general population, the patient collective had poor health status, 
poor sleep quality, poor oral health and a high prevalence of psychi-
atric comorbidities. Simple linear regression showed that the period of 
stimulation significantly predicted a decrease in the intensity of pain 
in the active group (ß = -0,036; t(26) = -7,219; p < 0,00) as in the sham 
group (ß = -,026; t(26)= -2,56; p < 0,017). With the applied cutoff of 
30% pain reduction within the stimulation period, both the active and 
sham groups had 36% responders. In both groups (active stimulation 
and passive sham condition), a significant decrease in the intensity of 
pain, somatization, alexithymia index, and an improvement in sleep 
quality over the study period was observed. Subjects reported no 
adverse events during the study.
Conclusion: Although CES is an easily applicable and safe therapeutic 
option for chronic facial pain, active stimulation was not superior to 
sham stimulation. Among other reasons, this could be due to the short 
double-blinded treatment period, the duration of the daily stimulation 
session or the small sample size.

LP001  
Suggested methodology for habituation deficit measurements 
in migraine patients undergoing preventive neuromodulatory 
treatment
O. Sved1, M. Braschinsky2, A. Rakitin2

1University of Tartu, Neurology, Tartu, Estonia; 2Tartu University Clinics, 
Neurology, Tartu, Estonia
Correspondence: O. Sved
The Journal of Headache and Pain 2024, 25(Suppl 1):LP001

Hypotheses:
Neuromodulation changes central habituation deficit in people with 
migraines.
Normalized habituation persists for at least 6 months after 
neuromodulation.
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Objectives:
To assess the impact of neuromodulation on habituation mechanisms 
in migraine patients
To measure the effect and its" duration using high-denstity EEG (up to 
6 months after the end of treatment)
To elucidate the possible existence of predictor factors in neuromodu-
lation therapy
Methods: Randomization by investigator to receive either active 
(external trigeminal nerve stimulation (eTNS), transcranial magnetic 
stimulation (TMS)) or sham intervention.
Study Design:
Clinical experimental interventional prospective randomized double-
blinded controlled multicenter study.
Identical tests for all groups conducted at the beginning and every 3 
months until the 6-month follow-up.
Digital headache diary and HIT-6 (Headache Impact Test) question-
naire used for assessing clinical efficacy.
3-month intervention duration: eTNS, TMS, or sham.
EEG measurements performed pre-intervention, immediately after, 
and at 3 and 6 months post-intervention.
Study conducted in tertiary headache centre, which is important for 
diagnostic accuracy of clinical data.
Recruitment through neurologist referrals.
Conclusion: Establishing a standardized methodology for habitua-
tion deficit measurements in migraine patients undergoing preven-
tive neuromodulatory treatment is beneficial for accurately evaluating 
treatment efficacy. The suggested methodology for habituation defi-
cit measurements in migraine patients undergoing preventive neu-
romodulatory treatment provides an approach to assess treatment 
efficacy. By following the same methodology, while investigating 
the effects of the same interventions, researchers and clinicians 
can enhance the reliability of the evidence and comparability of the 
results, contributing to a better understanding of habituation deficits 
and improved management of migraines.

LP002  
Exposure, Safety and Effectiveness of 75 mg Rimegepant 
Administered as Needed in the Acute Treatment of Migraine Among 
Chinese Adults: Interim analysis of a Long‑term Safety Study
S. Yu1, Q. Zhong2, H. Zhu2, Y. Zou2, G. Zhang2

1Chinese PLA General Hospital, Beijing, China; 2Pfizer R&D, Shanghai, 
China
Correspondence: S. Yu
The Journal of Headache and Pain 2024, 25(Suppl 1):LP002

Objective: This was an ad-hoc analysis of interim data from a multi-
center, open-label study (NCT05371652) evaluating the long-term 
safety of rimegepant (RIM) 75 mg orally disintegrating tablet adminis-
tered as needed (PRN) in Chinese adults to treat acute migraine.
Methods: After a 30-day observation period (OP), eligible participants 
(Ps) with ≥6 qualified migraine days could take RIM PRN (max. 1 tab-
let/day), at the onset of mild–severe migraine attack. Ps were stratified 
by frequency of migraine attacks at baseline (6–8 attacks/mo, 9–15 
attacks/mo). This analysis included all exposure and safety results 
between May 19 2022 and Feb 17 2023 (interim cut-off), and the first 
12 weeks for the number of monthly migraine days (MMDs).
Results: Of 186 treated Ps, 97 (52.2%; female n=80, 82.5%) had 6–8 
attacks/mo and 89 (47.8%; female n=71, 79.8%) had 9–15 attacks/mo 
at baseline. Over 32 weeks, the number of RIM tablets administered/
mo gradually declined for Ps in both groups (Table  1). Treatment 
emergent adverse events (TEAEs) were reported in 67 (69.1%) and 70 
(78.7%) Ps, and 8 (8.2%) and 8 (9.0%) Ps had RIM-related TEAEs, in the 
6–8 attacks/mo and 9–15 attacks/mo groups, respectively. There were 
no RIM-related TEAEs that led to treatment interruption or discontinu-
ation. Most abnormal laboratory parameters were of Grade 1-2. Reduc-
tion from the OP in the mean number of MMDs was observed as early 
as the first 4 weeks (-1.7 [95% CI -2.5, -0.9] for Ps with 6–8 attacks/mo; 
-1.9 [-2.7, -1.0] for Ps with 9–15 attacks/mo) and continued throughout 
the first 12 weeks (-2.3 [-3.1, -2.6] for Ps with 6–8 attacks/mo; -2.9 [-3.6, 
-2.1] for Ps with 9–15 attacks/mo; Table 2).

Conclusion: The number of RIM tablets administered/mo declined for 
both groups during long-term treatment. RIM demonstrated a favora-
ble safety profile and was well-tolerated. The reduction in the number 
of MMDs was observed as early as 4 weeks and continued for the first 
12 weeks of treatment for both groups.

Table 1 (Abstract LP002)  See text for description

Table 2 (Abstract LP002)  See text for description

LP003  
Sexuality and Sexual Function in Females with Migraine vs Controls
J. Rothrock1, R. Lipton2, L. Peterlin3

1Inova Health/University of Virginia School of Medicine, Neurology, 
Fairfax, United States; 2Albert Albert Einstein College of Medicine, 
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Correspondence: J. Rothrock
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Objective: We sought to compare the level of sexuality and various 
aspects of sexual function in a clinic-based female migraine popula-
tion relative to a matched female population without migraine or any 
other primary headache disorder.
Methods: We asked a consecutive series of heterosexually self-iden-
tifying and heterosexually active female patients ages 25-45 receiv-
ing care at a university-based headache clinic and having a >1 year 
history of migraine to complete anonymously the 19-item Female 
Sexual Function Index (FSFI). To serve as a control group we recruited 
100 females who had no history of migraine but were heterosexually 
self-identifying/active and similar to the migraine group in age, race/
ethnicity, marital status, educational background and socioeconomic 
status and asked them to complete the FSFI. We also asked any addi-
tional individuals from this general population group who reported 
a headache history consistent with an ICHD-3 diagnosis of migraine 
to complete the FSFI. We hypothesized that the mean FSFI score for 
the clinic-based migraine population would be similar to that for the 
migraine-free control population.
Results: We evaluated 150 clinic-based migraine subjects, 100 
matched migraine-free controls and 67 individuals with migraine from 
the general population.
Relative to the 100 control subjects with no history of migraine 
(group 2; n=100), the clinic-based migraine group (n=150) recorded a 
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significantly higher FSFI score (p<.05); in each of the 6 domains evalu-
ated, mean scores also were higher in the migraine group. When only 
the patients with episodic migraine (n=103) were considered, the dif-
ference in mean FSFI scores achieved greater significance (p<.025). 
The mean FSFI score for the clinic-based migraine subjects did not dif-
fer significantly from the score for the 67 migraine patients from the 
general population.
Conclusion: Our research subjects with migraine reported a higher 
level of self-perceived sexuality, more positive sexual function and a 
higher frequency of penetrative heterosexual intercourse than what 
was reported by matched controls free of migraine.

LP004  
Migraine in the elderly; results from the Korean population
J. Hwangbo
Pusan National University Yangsan Hospital, Department of Neurology, 
Yangsan‑si, South Korea
Correspondence: J. Hwangbo
The Journal of Headache and Pain 2024, 25(Suppl 1): LP004

Objective: Migraine in the elderly may exhibit distinct clinical charac-
teristics when compared to younger individuals. Personalized treat-
ment tailored to individual patients is crucial. Our goal is to investigate 
the clinical features and the treatment approaches for elderly migraine 
in the Korean population.
Methods: We conducted retrospective review of medical records 
for 862 patients who visited our clinic between January 2018 and 
December 2022. We analyzed migraine symptoms and prescribed 
medications.
Results: There were 30 patients (4 males, 26 females) over 65 years of 
age at the first visit, corresponding to 3.5% of the study population. 
Bilateral pain location was reported by 30% (9/30) and throbbing type 
of pain was present in 50% (15/30) of patients. Migraine with aura 
was observed in 30% (9/30), with 8 patients experiencing visual aura 
and 1 patient reporting hemiplegic aura. Only 10% (3/30) of patients 
had photophobia or phonophobia. Nausea or vomiting was reported 
by 30% (9/3) of patients. The most commonly prescribed medication 
were NSAIDs (26%, 8/30), such as Ibuprofen, Naproxen, and triptans 
(23.3%, 7/30), including Zolmitriptan and Sumatriptan. For preventive 
treatment, Amitriptyline (20%, 6/30) and Flunarizine (20%, 6/30) were 
more frequently prescribed than Propranolol (10%, 3/30) or Topira-
mate (10%, 3/30). In one case, fremanezumab, a CGRP blocking agent, 
was used.
Conclusion: A female predominance was observed in the Korean 
elderly population with migraine. Bilateral headache location was 
more common rather than hemispheric. Visual aura was the most 
common aura, and aura without headache was not observed. Medica-
tion choices were diverse, taking into consideration multiple comor-
bidities and potential medication interactions.

LP005  
Insular cortex through AC1 pathway involved in the regulation 
of headache pain and negative emotions in a rat model induced 
by recurrent dural inflammatory soup infusion
Y. Li, C. Li, Z. Ma, Y. liu, S. Yu
the First Medical Center, Chinese PLA General Hospital, Department 
of Neurology, Beijing, China
Correspondence: Y. Li; Z. Ma
The Journal of Headache and Pain 2024, 25(Suppl 1):LP005

Objective: The insular cortex (IC) is known for its crucial role in pain 
regulation and negative emotion processing. However, its spe-
cific involvement in headache and associated emotional responses 
remains unclear. Thus, this study aims to explore the contribution of IC 
involved in migraine using a chronic migraine rat model.

Methods: The chronic migraine model was induced through 
repeated dural infusions of inflammatory soup (IS). The von-Frey 
filament was used to assess periorbital mechanical threshold, while 
the negative emotional behaviors was observed by the open field 
and elevated plus maze tests. Expression of c-Fos, calcitonin gene-
related peptide (CGRP), NMDA and AMPA receptors was detected 
using immunofluorescence and Western blotting analyses. To find 
possible underlying mechanisms, the adenylate cyclase 1 (AC1) 
inhibitor, NB001, was applied via insular stereotaxic and intraperito-
neal injections in IS-modelled rats.
Results: It showed that IS could induce periorbital hyperalgesia and 
negative emotional behaviors, without significant changes in plan-
tar thermal pain perception latency. In the IC area within IS groups, 
significant increase in the expression of c-Fos, AC1, CGRP and its 
receptor, as well as GluN2B and GluA1 receptors, along with ele-
vated phosphorylation levels, were observed compared with control 
groups. Application of NB001 via IC stereotactic injection alleviated 
periorbital hyperalgesia and negative emotions in IS rats, with simi-
lar effects achieved through intraperitoneal injection. Furthermore, 
NB001 reversed the upregulation of GluN2B and GluA1 expression, 
as well as their phosphorylation levels in the IC.
Conclusion: This study demonstrates the crucial role of the IC in 
migraine pathogenesis, potentially alleviating headache pain and 
associated negative emotional behaviors through activation of AC1-
related pathways. NB001 as AC1 inhibitor shows promising prospect 
in treating migraine.

Fig. 1 (Abstract LP005)  See text for description

Fig. 2 (Abstract LP005)  See text for description
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Fig. 3 (Abstract LP005)  See text for description

LP006  
OnabotulinmtoxinA as a promising treatment for primary trochlear 
headache: a case series
A. Jaimes, A. Gómez García, O. Pajares, P. Ibanez de la Cadiniere, J. S. 
Rodriguez‑Vico
Fundacion Jimenez Diaz University Hospital, Neurology, Madrid, Spain
Correspondence: A. Jaimes
The Journal of Headache and Pain 2024, 25(Suppl 1):LP006

Objective: This study aimed to investigate the effectiveness of 
OnabotulinumtoxinA (BoNTA) in treating Primary Trochlear Headache 
(PRTH) and explore potential mechanisms underlying its analgesic 
effects.
Methods: Descriptive cases series. All variables were collected from 
clinical records.
Results: Six PRTH patients, diagnosed according to ICHD-3 criteria, 
were included (table  1). Five patients had previously received corti-
costeroid treatment with remission periods of 3-4 months, shorter 
than reported in previous studies (18 months). Each patient received 
20 units of BoNTA, distributed as 5 units per corrugator muscle and 10 
units in the procerus muscle divided into two points, as illustrated in 
Figure 1. After treatment, five patients achieved complete pain relief, 
and one patient showed partial improvement. The therapeutic effect 
became apparent within 15-20 days following the injections and per-
sisted for three months in all cases. Four patients received three or 
more infiltrations, and the treatment remained effective. No adverse 
effects were reported. BoNTA was administered with an increased 
dose in the corrugator muscle to enhance its effect on the supratroch-
lear nerve, while minimizing cosmetic side effects. The pathophysi-
ology of PRTH remains unclear, but potential mechanisms include 
neuropathic and neuromuscular pathways and inflammatory factors.
Conclusion: Our case series presents the first evidence of the poten-
tial of BoNTA as a safe and effective treatment option for PRTH. From 
a clinical standpoint, having a safer alternative is of paramount signifi-
cance for patients with limited treatment options, such as those with 
PRTH. Further research is warranted to validate these findings and 
explore the long-term efficacy of BoNTA in PRTH management.
Disclosure statement: Informed consent to publish the individual like-
ness in Figure 1 from the individual involved.

Fig. 1 (Abstract LP006)  Distribution of 20 units of BoNTA: 5 units 
in each corrugator muscle (blue dots) and 10 units in the procerus 
muscle, divided into two points (yellow dots)

Table 1 (Abstract LP006)  Demographics and clinical characteris-
tics of the patients
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LP008  
Real‑world experience with rimegepant for acute migraine 
in a tertiary headache center in Denmark
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Objective:
Rimegepant, a calcitonin gene-related peptide (CGRP) antagonist, is 
an orally administered drug, which was recently approved for acute 
migraine treatment in Denmark. This study aimed to analyze the 
real-world experience with rimegepant.
Methods: This was a descriptive real-world evidence study in 
patients with migraine, who received 75 mg rimegepant orally for 
treatment of at least two migraine attacks between October 2022 
and June 2023. Rimegepant was not reimbursed, and patients had 
to pay the full price (approx. 27 EUR/tablet) themselves. The pri-
mary end points were patient-reported efficacy, number of patients 
who redeemed the prescription more than once, and association 
between effect of rimegepant and CGRP antibodies (CGRP mAbs).
Results: We identified 131 patients who had received at least one 
prescription for rimegepant, of whom 85 patients (92% female) had 
had a follow-up visit and were included in this analysis. The mean 
age was 43.4 years. The median number of previously used acute 
migraine medications was 8, including paracetamol 83 (97.6%), 
sumatriptan 83 (97.6%), ibuprofen 73 (85.9%), rizatriptan 68 (80.0%), 
eletriptan (76.5%), zolmitriptan 50 (58.8%), aspirin/caffeine 50 
(58.8%), diclofenac 45 (52.9%). The median number of previously 
used triptans was 4.
A total of 62 (72.9%) out 85 patients reported effect of rimegepant of 
whom 49 patients (59.8%) had redeemed the prescription again. Sixty 
patients (70.6%) had also experience with CGRP mAbs, of whom 37 
patients had effect of both rimegepant and CGRP mAbs, 14 patients 
had only effect of CGRP mAbs, 4 patients had only effect of Rimege-
pant, and 5 patients had neither effect of Rimegepant nor CGRP mAbs.
Conclusion: Rimegepant was effective for acute migraine treatment in 
triptan non-responders. The effect was much higher than reported in 
the premarketing phase III study, which may be caused by selection 
bias, as most of the patients already had good effect of another drug 
against CGRP signaling

LP009  
The care and treatment we provide children and adolescents 
suffering from migraine
M. L. Edvinsson, J. Andersson
Lund University, Clinical Sciences, Lund, Sweden
Correspondence: J. Andersson
The Journal of Headache and Pain 2024, 25(Suppl 1):LP009

Objective: Most migraine sufferers will have their first attack during 
childhood or adolescence. Although research has led to the establish-
ment of new targeted drugs in adults, pediatric migraine falls behind. 
Migraine assessment in children can be challenging with symptoms 
that differ from adults and pharmacological treatment with potent 
drugs and off-label prescriptions. Therefore, we have performed a 
study that answers the question what care and treatment do we provide 
children and adolescents suffering from migraine?
Aim: The primary aim of this study was to investigate and present an 
overview of caregivers" experiences regarding the care and treatment 
of children and adolescents with migraine in Region Skåne, Sweden. 
The collected information will then be used as a foundation in the 
development of a first-line assessment plan for pediatric migraine.
Methods: 16 caregivers of variating professions were interviewed. 
The same caregivers also filled in a questionary. Qualitative content 

analysis was performed on the transcribed data to create categories. 
Descriptive statistics were used for questionary answers.
Results: Experiences and reflections of the interviewed participants 
were summarized in 23 categories under the topics of diagnosis, treat-
ment, structure of care, and school healthcare.
Conclusion: This study concludes that if patients can access the appro-
priate level of care and meet medical professionals with migraine 
knowledge, adequate diagnosing and treatment can be provided for 
the majority. The outlook on straightforward pediatric migraine is pos-
itive, complex cases are however difficult to treat. Children and adoles-
cents with severe, complex migraine lack a functional multidisciplinary 
care system. Study results call for improvements on all care levels. We 
suggest a supportive assessment plan for level 1, more pediatric clin-
ics for level 2, and particularly discussed, the enforcement of a level 3 
multidisciplinary pediatric headache center.

LP010  
Pharmacological management of pediatric migraines: a systematic 
review and network meta‑analysis
O. Kohandel Gargari1,2, S. Mobader Sani3,4, R. Samiee3,4, R. Abyaneh1, A. 
Kermanpoor5, N. Seighali1, M. Togha2

1Alborz Univerity of Medical Sciences, Student Research committee, 
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Neuroscience Institute, Headache Department, Tehran, Iran; 3Tehran 
University of Medical Sciences, NCweb Association, Students Scientific 
Research Center (SSRC), Tehran, Iran; 4Tehran University of Medical 
Sciences, Iranian Center of Neurological Research, Tehran, Iran; 5Tehran 
University of Medical Sciences, Iranian Center of Neurological Research, 
Headache Research center, Tehran, Iran
Correspondence: O. Kohandel Gargari
The Journal of Headache and Pain 2024, 25(Suppl 1):LP010

Objective: This study aimed to conduct a systematic review and net-
work meta-analysis to compare various pharmacological medications 
used for the prevention of pediatric migraines.
Methods: We conducted a comprehensive search across multiple 
databases, including PUBMED and EMBASE, to identify randomized 
clinical trials investigating pharmacological treatments for pediatric 
migraines. After screening the titles and abstracts resulting from the 
database search, selected studies underwent full-text screening to 
assess their eligibility. Subsequently, data extraction was carried out, 
and relevant study characteristics and outcomes were collected in a 
spreadsheet. For the purposes of this study, we focused on compar-
ing the monthly frequency of headaches three months after treatment 
with different drugs in a random-effect network meta-analysis model, 
utilizing the netmeta package in R.
Results: The initial database search yielded over 10,000 citations, from 
which we ultimately included 14 studies. These studies encompassed 
a range of medications, including High Dose Riboflavin, Topiramate + 
Vit-D3, Flunarizine, Amitriptyline, CoQ10, Levetiracetam, Cinnarizine, 
Sodium valproate, Low Dose Riboflavin, Topiramate, L-5-Hydroxy-
tryptophan, Melatonin, Propranolol, and L-carnitine. In total, 1,044 
pediatric migraine patients were included in the analysis. Notably, 
Flunarizine, High Dose Riboflavin, and Topiramate + Vit-D3 demon-
strated the most favorable outcomes in terms of reducing headache 
frequency. The ranking of the top five drugs, based on their effective-
ness, is as follows:

1.	 High Dose Riboflavin
2.	 Topiramate + Vit-D3
3.	 Flunarizine
4.	 Amitriptyline
5.	 CoQ10

tau^2 = 0.9428; tau = 0.9710; I^2 = 64.9%
Conclusion: In summary, our systematic review and network meta-
analysis suggest that High Dose Riboflavin, Topiramate + Vit-D3, 
and Flunarizine show promise in reducing pediatric migraine 
frequency. However, it’s crucial to note that this is a preliminary 
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outcome of a more extensive research project. Generalizations 
should be made with caution until the full results are published. Fur-
ther research is needed for a comprehensive understanding of pedi-
atric migraine prevention options.

Fig. 1 (Abstract LP010)  Network diagram

LP011  
CSF dynamics and headache disorders: radiological findings
S. Ormotsadze
Caucasus Medical Center, Radiology, Tbilisi, Georgia
The Journal of Headache and Pain 2024, 25(Suppl 1):LP011

Objective: Cerebrospinal fluid (CSF) dynamics are essential for central 
nervous system homeostasis. This abstract presents an overview of the 
relationship between CSF dynamics and headache disorders, utilizing 
objective radiological methods for assessment, along with the presen-
tation of results and conclusions.
CSF, produced in the choroid plexus, circulates through the ventric-
ular system and subarachnoid space, serving vital functions. Distur-
bances in CSF dynamics can lead to headache disorders, including 
migraine, tension-type headache, and idiopathic intracranial hyper-
tension (IIH).
Methods: Objective radiological assessments have revealed intrigu-
ing findings. In migraine, functional MRI has shown altered patterns 
of cerebral blood flow during attacks, suggesting a role for CSF 
dynamics. Tension-type headaches have exhibited neurochemical 
alterations through MR spectroscopy, indicating possible CSF com-
position involvement. For IIH, radiological criteria have included evi-
dence of elevated intracranial pressure on imaging, notably through 
MR venography demonstrating venous sinus stenosis.
Results: Results from these objective assessments highlight the 
following:

 	• •	 Migraine: Altered cerebral blood flow patterns during attacks, 
suggesting a connection to CSF dynamics.

 	• •	 Tension-type headache: Neurochemical alterations indicative 
of CSF composition involvement.

	• •	 Idiopathic intracranial hypertension (IIH): Radiological evi-
dence of elevated intracranial pressure, often associated with 
venous sinus stenosis.

Conclusion:
Radiological methods provide valuable insights, aiding in diagno-
sis and understanding. Further research is necessary to refine these 
diagnostic criteria and develop more targeted therapies, ultimately 
improving the management of these debilitating conditions. The 
objective assessment of CSF dynamics through radiology holds 

promise for advancing our comprehension and treatment of head-
ache disorders.

Fig. 1 (Abstract LP011)  See text for description

Fig. 2 (Abstract LP011)  See text for description

Fig. 3 (Abstract LP011)  See text for description

LP012  
CSF proteomic profiling in chronic migraine: a systematic review 
and meta‑analysis of biomarker studies
N. Aderinto
ladoke Akintola University of Technology, Ogbomoso, Nigeria
The Journal of Headache and Pain 2024, 25(Suppl 1):LP012

Objective: This systematic review aims to investigate cerebrospinal 
fluid (CSF) proteomic profiling in the context of chronic migraine. The 
primary objective is to identify and evaluate potential biomarkers 
associated with chronic migraine.
Methods: We conducted a comprehensive search of multiple elec-
tronic databases, including PubMed, Embase, and Scopus, to iden-
tify relevant studies published between 2000 and July 2023. Studies 
that reported CSF proteomic data in chronic migraine patients were 
included. Data extraction and quality assessment were performed in 
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accordance with PRISMA guidelines. A meta-analysis was conducted 
to pool and analyze biomarker data from selected studies, assessing 
their significance and potential diagnostic or prognostic value.
Results: Our systematic review and meta-analysis identified 15 eli-
gible studies for inclusion. The pooled analysis revealed a consistent 
pattern of significant upregulation of specific proteins, including CGRP 
(Calcitonin Gene-Related Peptide) and PACAP (Pituitary Adenylate 
Cyclase-Activating Polypeptide), in the cerebrospinal fluid (CSF) of 
chronic migraine patients. Furthermore, our review synthesized the 
data on diagnostic accuracy, demonstrating that these identified bio-
markers exhibited a sensitivity of 80% and a specificity of 85% in dis-
tinguishing chronic migraine from other primary headache disorders.
Conclusion: The findings of this systematic review and meta-analysis 
provide valuable insights into the CSF proteomic profile of chronic 
migraine. Our results indicate the presence of potential biomarkers 
that warrant further investigation. Understanding the molecular signa-
tures associated with chronic migraine could lead to the development 
of targeted diagnostic and therapeutic strategies. Future research 
should focus on validating these biomarkers and exploring their 
clinical applicability for improved management of chronic migraine 
patients.

LP013  
Headache secondary to cervical CSF leak: complicated with bilateral 
subdural hematomas
C. Barreira, É. Sousa, A. Caleia, R. Pestana, T. Rodrigues, G. Bebiano, P. Lima
Funchal Central Hospital, Neurosurgery, Funchal, Portugal
Correspondence: C. Barreira
The Journal of Headache and Pain 2024, 25(Suppl 1):LP013

Objective: Intracranial hypotension due to spinal cerebrospinal fluid 
(CSF) leaking, may be iatrogenic, traumatic, or spontaneous. This clini-
cal entity is a recognized cause of orthostatic headache. The authors 
discuss the clinical presentation, investigation and treatment of this 
condition.
Methods: Case report and review of the literature. A case of sponta-
neous intracranial hypotension (SIH) presenting with refractory head-
ache, secondary to focal thoracic bone spur, and complicated with 
chronic subdural hematoma was studied. Clinical records and images 
were retrospectively evaluated.
Results: A 35-year-old male with a 1-month history of persistent sub-
occipital and bifrontal headache associated with nausea and vomit-
ing, following an episode of minor trauma. The patient had a normal 
neurologic examination on admission. The results of imaging studies 
of the brain were normal. Repeated computed tomography (CT) imag-
ing demonstrated bilateral subdural hematomas which were drained. 
Magnetic resonance (MR) imaging of cervical and thoracic spine 
showed extradural liquor collection. Further examination of the cause 
of CSF leakage was conducted. CT myelogram showed a bone spur in 
thoracic region, T1-2 level, protruding into the thecal sac and asso-
ciated with CSF leak. The patient made an uneventful recovery and 
remained well.
Conclusion: SIH should be suspected in middle aged patients with 
new onset, daily persistent headaches and presenting with bilateral 
SDH. The investigation of SIH includes CT, MR, and digital subtraction 
myelography. The initial intervention is conservative. Epidural blood 
patching and surgery are reserved for cases that fail to respond after 
simpler measures. SIH should not be considered a benign condition. 
The clinical status of the patient may deteriorate secondary to large 
SDH, requiring urgent neurosurgical intervention.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Questionnaire‑based study of COVID‑19 vaccination induced 
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Objective: This study aims to investigate possible links between 
headaches and other adverse events (AEs) after COVID-19 vaccination 
based on a questionnaire survey of 1,402 healthcare workers.
Methods: The following questions about headache and AEs in 
the questionnaire were extracted and included in our research: 
Question1 (Q1): Did you observe any AEs after the first vaccina-
tion? (Yes/No),Question2 (Q2): Did you observe any AEs after the 
second vaccination? (Yes/No), Question (Q3): How do you rate 
the severity of headache after the first vaccination?,Question4 
(Q4): How do you rate the severity of headache after the second 
vaccination?,Question5 (Q5): "How do you rate the severity of the 
following 12 symptoms after the second vaccination?".
Only the participants who answered the first two questions (Q1&Q2) 
in the questionnaire were included in further analysis. The Bowker 
test is used to study the comparison of headache severity between 
the first and second vaccinations. We explore that to what extent 
the severity of other AEs is associated with the severity of headaches 
by applying an ordinal logistic regression on the 5 categories with 
headache severity as the dependent variable and the 5 ratings of 
the other symptoms as independent variables, MATLAB (The Math-
Works, Inc., Version 9.9.0 (R2020b)) is used to conduct the data anal-
ysis, function "mnrfit" for ordinal logistic regression which performs 
the same analysis as the function "polr" from the package MASS in 
R. Receiver Operating Characteristic (ROC) analysis is conducted to 
evaluate the predictive value of the ratings of the AEs assessed by 
Q5 to headache severity.
Results: Headaches are more frequent and more severe after the 
second Covid-19 vaccination. Some AEs like fatigue, flu-like symp-
toms, pain at the injection site, known tension-type headache, fever, 
dizziness or balance problems and known migraine tended to rate 
their headaches as more severe, while others can not.
Conclusion: There are clusters of headaches and other AEs. Some 
AEs can predict the severity of headaches while others can not post-
COVID-19 vaccination.

Table 1 (Abstract LP015)  Comparison of the headache rating after 
the vaccination between the first and the second vaccination
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Table 2 (Abstract LP015)  Slopes fitted in the ordinal regression, 
their t-values, and false positive probabilities

Fig. 1 (Abstract LP015)  The ROC curve of the classification between 
high and low rates of headache. Using th first 7 AEs in TABLE 4 whose 
rating are related to headache severity, classification is optimal at a 
threshold 0.25, with a false positive rate 0.147 (vertical dotted line) and 
a true positive rate of 0.80 (horizontal dashed line). The fraction of a 
correct responses was 0.8 and AUC was 0.90

LP016  
Fast and sensitive detection of CGRP using photonic crystal biochip 
via one‑droplet saliva
Z. Dong, X. X. Lin
Chinese PLA General Hospital, Department of Neurology, Beijing, China
Correspondence: Z. Dong
The Journal of Headache and Pain 2024, 25(Suppl 1):LP016

Objective: Migraine exhibits a substantial prevalence worldwide. The 
current diagnostic criteria rests exclusively on clinical characteristics 
without any objective and reliable means. The calcitonin gene-related 
peptide (CGRP), as a biomarker for distinguishing migraine, undergoes 
swift degradation, featuring a half-life of under 10 minutes, which 
poses a significant challenge to the point-of-care testing of CGRP in 
clinical application. In this work, we aim to develop a clinical detec-
tion methodology offering both rapidity and high sensitivity for CGRP 
testing.
Methods: Photonic crystals (PCs), as an artificial periodic dielec-
tric structure with photonic band gap properties, are widely used 
in highly sensitive fluorescent biomolecule detection, which can 
be used to improve detecting sensitivity. Here, a photonic crystals 
-based biochip was developed to detect CGRP via the fluorescence 
competition assay. The chip integrates the functionalities of fluo-
rescence enhancement and hydrophilic-hydrophobic patterning 
enrichment, enabling rapid and sensitive detection of CGRP.
Results: In conclusion, we designed and fabricated a biochip for the 
detection of CGRP ranging from 0.05 to 100 pg/mL in 10 minutes 
by using less than 30 microliters of saliva. The optical properties of 
photonic crystals allow the chip to detect CGRP with excellent sensi-
tivity, down to 0.05 pg/mL with outstanding specificity. In addition, 
we tested CGRP concentrations in the saliva of 70 subjects includ-
ing 20 healthy individuals and 50 migraineurs by PC biochips, and 
the results were highly compatible with the enzyme-linked immuno 
sorbent assay (ELISA), with a linear correlation coefficient of R2 of 
0.97.
Conclusion: The PC biochip provides an ultra-rapid, highly sensitive, 
and high specific assay for the detection of CGRP, compensating 
for the complexity and time-consuming operation of ELISA, which 
paves the way for establishing a precise diagnostic framework inte-
grating clinical phenotypes and biomarkers for migraine.

Fig. 1 (Abstract LP016)  See text for description
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Fig. 2 (Abstract LP016)  See text for description

Fig. 3 (Abstract LP016)  See text for description
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Higher triglyceride glucose index is associated with mild migraine 
disability: a cross‑sectional study in China
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Objective: Both epidemiology and genetics suggest the protective 
effect of type 2 diabetes (T2D) on migraine. The association between 
triglyceride glucose (TyG) index, a simple surrogate marker of insu-
lin resistance (IR), and migraine is unclear. This study assesses TyG 
index levels in migraine patients and explore the association of TyG 

index and severity, disability, duration, and frequency of migraine 
headaches.
Methods: A cross-sectional study was conducted in Xiamen, China. A 
total of 161 migraine patients were recruited. TyG index was calculated as 
ln [fasting triglyceride (mg/dL) × fasting glucose (mg/dL)/2], and partici-
pants were divided into quartiles based on TyG index. The Migraine Dis-
ability Assessments (MIDAS) questionnaire was used to evaluate migraine 
disability. Univariate and multivariable logistic regression models were 
used to assess the relationship between TyG index and different migraine 
characteristics, with further subgroup analysis by migraine course.
Results: Overall, 88.20% of the 161 subjects were female, with a median 
age of 33 years. Univariate analysis revealed that Higher TyG index is sig-
nificantly associated with age, BMI, and migraine disability. Multivariate-
adjusted ORs for patients in the TyG index 3tn quartile and 4th quartile 
were lower for migraine disability (OR = 0.322 (0.128, 0.789) and 0.301 
(0.119, 0.736), respectively) compared with the 1st quartile of TyG index. 
Similar results were seen in patients with a migraine course < 10 years.
Conclusion: This is the first study to evaluate TyG index levels in 
migraine patients. Migraine patients with higher TyG index are signifi-
cantly more likely to have mild migraine disability, especially in patients 
with a migraine course < 10 years. More attention to relevant mecha-
nism research may help to identify new targets for migraine treatment.

LP018  
Cortical inflammation in migraine measured with quantitative 
magnetic resonance imaging: a Registry for Migraine (REFORM) 
study
R. Hackert Christensen1, H. Ashina1, H. Muhsen Al‑Khazali1, M. Pineda2, R. 
Rahmanzadeh2, N. Hadjikhani3, C. Granziera2, M. Ashina1

1The Danish Headache Center, Department of Neurology, Glostrup, 
Denmark; 2University Hospital Basel and University of Basel, Department 
of Biomedical Engineering, Basel, Switzerland; 3Massachusetts General 
Hospital, Athinoula A. Martinos Center for Biomedical Imaging, Boston, 
United States
Correspondence: R. Hackert Christensen
The Journal of Headache and Pain 2024, 25(Suppl 1):LP018

Objective: To investigate ictal and interictal cortical inflammation 
[NH1] [RHC2] in adult participants with migraine with and without 
aura [NH3] [RHC4] using a novel quantitative, multimodal magnetic 
resonance imaging (MRI) technique, and to compare the results with 
age- and gender-matched healthy controls.
Methods: Adults with migraine and age- and gender-matched healthy 
controls were enrolled and underwent a single MRI session [NH1] 
[RHC2] . As surrogate markers of inflammation, we used T2 mapping to 
measure tissue water content, T1 mapping to measure the distribution 
of water protons, and apparent diffusion coefficient (ADC) mapping to 
measure the magnitude of water molecule diffusion in the cortical rib-
bon. We compared these values between participants with migraine 
(with and without aura) and healthy controls. The data were analyzed 
using a general linear model with a voxelwise threshold of P < .05 and 
a clusterwise threshold of P < .05, adjusted for age and gender.
Results: A total of 296 participants with migraine and 155 healthy con-
trols provided imaging data for the analysis. Of the participants with 
migraine, 103 had migraine with aura, 180 had chronic migraine, and 88 
were ictal during the scan. We found that participants with migraine had 
higher qT2 values in the left occipital cortex, compared with healthy con-
trols (P < .0001). For those with migraine and aura, the increased qT2 was 
more widespread and located bilaterally in the occipital cortices, com-
pared with controls (left, P = < .0001; right P = .004). Exploratory analyses 
revealed that participants with migraine with aura had higher ADC val-
ues within the qT2 clusters, compared with the controls (P = .01).
Conclusion: Signs of cortical inflammation were detected in 
migraineurs compared with healthy controls. Inflammation was 
more prevalent in migraine with aura than in migraine without aura. 
The increased qT2 values in the occipital cortices of participants with 
migraine with aura likely represent extracellular edema, as they are 
associated with concomitant ADC increase. These results support the 
importance of cortical inflammation in migraine pathogenesis, par-
ticularly in migraine with aura.
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Fig. 1 (Abstract LP018)  See text for description

Fig. 2 (Abstract LP018)  See text for description
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Negative correlation between plasma kynurenine concentration 
and periaqueductal gray matter functional connectivity in migraine
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Objective: Previous studies demonstrated that altered kynurenine 
pathway may play a role in migraine patomechanism. Its metabo-
lites could modulate the periaqueductal gray matter (PAG) projec-
tions which is important in pain perception and modulatory system. 
However, this is the first study investigating a relationship between 
plasma L-kynurenine concentration and PAG functional connectivity 
in migraine patients.

Methods: Functional connectivity (FC) analysis with PAG as seed 
region was conducted involving 26 episodic migraine without aura 
patients and 33 headache-free, healthy controls. Blood samples were 
collected to measure plasma L-kynurenine concentration before fMRI 
session. Participants were headache and medication free during the 
experiment. To investigate the differences between the relationship 
of kynurenine concentration and PAG-FC in migraineurs compared 
to healthy controls, kynurenine concentration was used as covariate 
in interaction with PAG-FC in two sample t-tests using the Statistical 
Parametric Mapping (SPM12) toolbox in MATLAB environment.
Results: Significant difference was found between migraine and 
healthy controls in the relationship of kynurenine concentration and 
PAG-FC with inferior occipital gyrus (pFWE=0.019). Post-hoc analy-
sis revealed a negative correlation between kynurenine concentra-
tion and connectivity of PAG with inferior occipital gyrus in migraine 
patients (pFWE<0.001, k=237, Peak-T value=-4.718). However, there 
was no significant correlation in healthy controls.
Conclusion: Our results suggest that the kynurenine pathway may 
play an important role in migraine related hyperexcitability. Thus, the 
decreased functional connectivity between PAG and occipital gyrus 
in association with increased plasma kynurenine concentration might 
be involved in hypersensitive sensory and pain processing circuits of 
migraine patients.
Funding: ÚNKP-23-4-I-SE-31, 2017-1.2.1-NKP-2017-00002, NAP2022-I-4 
/2022; TKP2021-EGA-25; OTKA (K143391); ERA PerMed (2019-2.1.7-ERA 
-NET-2020-00005)
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Objective: Serum neurofilament light chain (sNfL) can reflect nerve 
damage. Whether migraine can cause neurological damage remain 
unclear. This study assesses sNfL levels in migraine patients and 
explores whether there is nerve damage in migraine.
Methods: A case–control study was conducted in Xiamen, China. A 
total of 138 migraine patients and 70 healthy controls were recruited. 
sNfL (pg/mL) was measured on the single-molecule array platform. 
Univariate, Pearson correlation and linear regression analysis were 
usedto assess the relationship between migraine and sNfL levels, with 
further subgroup analysis by migraine characteristics.
Results: Overall, 85.10% of the 208 subjects were female, with a 
median age of 36 years. sNfL levels were higher in the migraine group 
than in the control group (4.85 (3.49, 6.62) vs. 4.11 (3.22, 5.59)), but the 
difference was not significant (P=0.133). The two groups showed an 
almost consistent trend in which sNfL levels increased significantly 
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with age. Subgroup analysis showed a significant increase in sNfL 
levels in patients with a migraine course ≥ 10 years (β=0.693 (0.168, 
1.220), P=0.010). Regression analysis results show that age and 
migraine course are independent risk factors for elevated sNfL levels, 
and there is an interaction between the two factors. Patients aged 
< 45 years and with a migraine course ≥ 10 years have significantly 
increased sNfL levels.
Conclusion: This is the first study to evaluate sNfL levels in migraine 
patients. The sNfL levels significantly increased in patients with a 
migraine course ≥ 10 years. More attention to nerve damage in young 
patients with a long course of migraine is required.

Fig. 1 (Abstract LP020)  See text for description

Fig. 2 (Abstract LP020)  See text for description
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Objective: This study aimed to investigate transcriptomic changes in 
migraine without aura (MO). Perception in migraine patients differs 
from that of healthy individuals (HC) and is potentially influenced by 
stress. To test such differences, we conducted RNA sequencing on a 
well-defined MO population following i.v. placebo infusion, analyzed 
differences in pathways, the corresponding leading edges (LEGs), and 
their association with recent GWAS data.
Methods: We studied 22 episodic MO patients (17 females) in the 
interictal phase, and 30 HC (16 females), aged 20-37, who weren’t on 
regular medication except contraceptives or occasional headache 
remedies. RNA sequencing was performed on whole blood samples, 
with each individual having baseline and post-placebo measurements. 
Comparisons were made between MO patients and controls after cor-
rection for their pre-placebo baselines. We used fGSEA with Canoni-
cal Pathways and Gene Ontology gene sets to identify pathways. LEGs 
of significant pathways (FDR < 0.05) were checked against the recent 
migraine GWAS literature.
Results: Positively enriched pathways after placebo challenge 
included Chromatin Organization, Positive Regulation of Histone Mod-
ification, Regulation of Histone Methylation, and Regulation of Histone 
Modification when comparing MO patients with HCs. The PHF20 gene 
emerged as an important LEG behind these pathways and was also 
found in one GWAS.
Conclusion: This study revealed an enrichment of epigenetic path-
ways in MO patients compared to HCs with the potential role of PHF20 
driving these enrichments. PHF20’s association with stress-induced 
autophagy was identified in a study using mouse embryonic fibro-
blasts under glucose amino acid starvation conditions. Taken together, 
administering placebo infusion to MO patients seemed to induce 
a stress response, highlighting a potential mechanism behind the 
heightened susceptibility of MO patients to stress.
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Altered cortical morphometry in migraine: a Registry for Migraine 
(REFORM) MRI study
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Objective: Structural imaging can offer insights into the cortical 
morphometry of migraine, which might reflect adaptations to recur-
ring nociceptive messaging. This study expands upon prior findings 
by comparing cortical morphometry between a large sample of peo-
ple with migraine and healthy controls, as well as across migraine 
subtypes.
Methods: Adult participants with migraine and age- and gender-
matched healthy controls attended a single MRI session with mag-
netization-prepared rapid acquisition gradient echo (MPRAGE) and 
fluid-attenuated inversion recovery (FLAIR). Cortical surface area, 
thickness, and volume were compared between participants with 
migraine (including subgroups) and healthy controls across the whole 
cortex. The analysis used a cluster-determining thresholds of P < .0001 
and clusterwise thresholds of P < .05, adjusted for age and gender.
Results: A total of 296 participants with migraine (mean age 41.6 years 
± 12.4 SD, 261 females) and 155 healthy controls (mean age 41.1 years ± 
11.7 SD, 133 females) were included. The participants with migraine had 
reduced cortical surface area in the left insula, compared with con-
trols (P < .0001). Furthermore, participants with chronic migraine (n = 
180) exhibited reduced surface area in the left insula (P < .0001) and 
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increased surface area in the right caudal anterior cingulate cortex (P < 
.0001), compared with controls.
Conclusion: The identified cortical changes in migraine were limited 
to specific pain processing regions, including the insula and caudal 
anterior cingulate gyrus, and were most notable in participants with 
chronic migraine. These findings suggest persistent cortical changes 
associated with migraine.

Fig. 1 (Abstract LP022)  See text for description

Fig. 2 (Abstract LP022)  See text for description

Fig. 3 (Abstract LP022)  See text for description

LP023  
Does physical activity and inflammation mediate the job 
stress‑headache relationship? A sequential mediation analysis 
in the ELSA‑Brasil study
A. Oliveira1, H. Schytz1,2, M. Peres3, J. Mercante4,3, A. Brunoni3, Y. P. Wang3, 
M. D. C. Molina5, L. Koji Uchiyama 1, P. Lotufo1, R. Jensen2, I. Benseñor1, R. 
Griep6, A. Goulart1

1Universidade de São Paulo, Center for Clinical and Epidemiological 
Research, Sao Paulo, Brazil; 2University of Copenhagen, Danish Headache 
Center, Department of Neurology, Glostrup, Denmark; 3Universidade de 
São Paulo, Instituto de Psiquiatria, Sao Paulo, Brazil; 4Universidade de São 
Paulo, Center For Clinical and Epidemiological Research, Casa Branca, 
Brazil; 5Universidade Federal de Ouro Preto, Ouro Preto, Brazil; 6Instituto 
Oswaldo Cruz, Fundação Oswaldo Cruz, Laboratório de Educação em 
Ambiente e Saúde, Rio de Janeiro, Brazil
Correspondence: A. Oliveira
The Journal of Headache and Pain 2024, 25(Suppl 1):LP023

Objective: To test whether physical activity and high-sensitivity 
C-reactive protein (hs-CRP) would mediate the associations of job 
stress with headache disorders.
Methods: We cross-sectionally evaluated the baseline data from 
the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil) study 
regarding to job stress (higher demand and lower control and support 
subscales), migraine and tension-type headache (ICHD-2 criteria), self-
reported leisure-time physical activity, and serum hs-CRP levels. Con-
ditional process analyses with a sequential mediation approach were 
employed to compute path coefficients and 95% confidence intervals 
(IC) around the indirect effects of physical activity and hs-CRP levels in 
the job stress-headache relationship. Separate models were adjusted 
for sex, age, depression and anxiety, socioeconomic factors, BMI, and 
smoking status.
Results: In this sample (n = 7,644), the 1-year prevalence of migraine 
and tension-type headache were 13.1% and 49.4%, respectively. 
Higher job stress in all subscales was associated with migraine. Con-
trol exhibited a positive and inverse association with physical activity 
(B = 5.99, 95% CI: 4.54, 7.44) and migraine (B = -0.039, 95% CI: -0.074 
to -0.010), respectively. Physical activity was inversely associated 
with hs-CRP [B. = -0.008 (95%IC: -0.0010, -0.005)] and migraine [B = 
-0.006 (95%IC: -0.0011, -0.002)]. The association between control and 
migraine was mediated by physical activity [effect = -0.039 (95%IC: 
-0.074, -0.010)] regardless of sex, age, anxiety, and depression but not 
after the addition of socioeconomic factors, BMI, and smoking status. 
[WYP1] [AO2] Higher control was positively associated with TTH (B = 
-0.037, 95% CI: (0.0218, 0.0530)[AO3] . Neither the job stress-migraine 
link nor the job stress-tension-type headache relationship exhibited 
any other mediating effects.
Conclusion: Findings from baseline data of the ELSA-Brasil have indi-
cated that physical activity but not hs-CRP, mediated the relationship 
between domain-specific job stress and migraine, but not tension-
type headache.
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Connective tissue, autonomic and autoimmune differences 
between Vestibular Migraine and Chronic Migraine
M. D. Villar Martinez, D. Cheung, D. Moreno‑Ajona, K. Nagaraj, P. Goadsby
King’s College London, London, United Kingdom
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Objective: Vestibular migraine (VM) presents more allodynia, 
although their response to CGRP antibodies is similar to that of 
migraine patients without vestibular symptoms. We aimed to under-
stand whether VM patients present with similar comorbidities to 
chronic migraine (CM) patients in which the vestibular component is 
not the most prominent symptom
Methods: Cross-sectional study as a service evaluation of the head-
ache and neuro-otology and general neurology clinics at King"s Col-
lege Hospital and Charing Cross Hospital in London from February 
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2020 to July 2023. We reviewed the past medical history from the 
referral and first medical interview of consecutive cases that had 
been diagnosed with either CM or VM. We compared the presence of 
Postural Orthostatic Tachycardia syndrome (POTS), Ehler-Danlos syn-
drome (EDS) or hypermobility, and autoimmune conditions. Groups 
were compared using χ2 at P < 0.05 with Bonferroni correction for mul-
tiple comparisons, SPSS 28.
Results: Of 525 cases, 185 had a diagnosis of vestibular migraine and 
340 chronic migraine. Mean age and percentage of males were not 
significantly different between groups. The presence of POTS (5.4% vs 
2.4%, respectively, χ2=3.47, P=0.05), inflammatory conditions (35.7% 
vs 24.7%, χ2=7.06, P<0.01) and hypermobility (4.4% vs 3.8%, χ2=0.07, 
NS) was higher in VM than CM patients.
Conclusion: Our results show a higher proportion of POTS among 
patients with VM, in comparison with CM and the 0.1-1% prevalence 
reported in the literature. Cranial autonomic dysfunction in patients 
with migraine has been thoroughly described before and dysautono-
mia symptoms have been correlated with chronification of headache 
in patients with POTS. VM may present an even more dysfunctional 
autonomic system, which could, similarly, affect different organs. 
Autoimmune conditions, such as rheumatoid arthritis or psoriasis, 
have demonstrated a potential comorbidity and may have a genetic 
association with migraine. More studies are needed to help elucidat-
ing the mechanisms

Fig. 1 (Abstract LP024)  Differences VM-CM
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The link between higher cortical dysfunctions during migraine aura 
and volume of the hippocampus
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Objective: The role of the hippocampus is insufficiently explored 
in migraine with aura (MwA). Moreover, the heterogeneity of MwA 
patients prevents studies to investigate particular roles of specific 
brain regions in MwA pathophysiology. This study aimed to compare 
subgroups of MwA patients and healthy controls (HCs) regarding the 
volume of the hippocampus.
Methods: MwA patients were assigned to the MwA-HCD group if they 
reported higher cortical dysfunctions (HCDs) during the aura or to 
the MwA-non-HCD group if they did not experience HCDs. Both sub-
groups were compared in between and to HCs to evaluate any specific 
changes in the hippocampus. Neuroimaging data derived from Free-
Surfer-based segmentation of hippocampal subfields acquired from a 
3 T magnetic resonance machine was used for comparisons.
Results: A total of 46 MwA patients (28 MwA-HCD group and 18 MwA-
non-HCD group) and 31 HCs were studied. There were no significant 
differences in age and sex between groups (p=0.490 and p=0.934, 

respectively). The MwA-HCD group had significantly smaller volumes 
of the left (3328 vs. 3677 mm3, p<0.001) and right (3395 vs. 3748 mm3, 
p<0.001) hippocampus compared to the MwA-non-HCD group. Also, 
the MwA-HCD group had significantly smaller volumes of the left 
(3328 vs. 3541 mm3, p=0.002) and right (3395 vs. 3592 mm3, p=0.015) 
hippocampus compared to HCs. There was no significant difference 
between the MwA-non-HCD group and HCs relative to the hippocam-
pal volumes.
Conclusion: Smaller volumes of the left and right hippocampus 
might play an important role in the pathophysiology of HCDs during 
MwA attacks. Further functional neuroimaging studies are needed to 
explain the results of this study.

LP026  
Hypersensitivity to PACAP‑38 in post‑traumatic headache: 
a randomized clinical trial
H. Al‑Khazali
Rigshospitalet, Danish Headache Center, Glostrup, Denmark
The Journal of Headache and Pain 2024, 25(Suppl 1):LP026

Objective: To ascertain whether intravenous infusion of pituitary 
adenylate cyclase-activating polypeptide-38 (PACAP-38) induces 
migraine-like headache in people with persistent post-traumatic 
headache (PTH) attributed to mild traumatic brain injury.
Methods: A randomized, double-blind, placebo-controlled, 2-way 
crossover trial was conducted at a single center. Participants were 
randomly assigned to receive a 20-minute continuous intravenous 
infusion of either PACAP-38 (10 pmol/kg/min) or placebo (isotonic 
saline) on two separate experimental days, with a 1-week wash-out 
period in between. The primary outcome was the difference in inci-
dence of migraine-like headache between PACAP-38 and placebo 
during a 12-hour observational period post-infusion. The second-
ary outcome was the difference in the area under the curve (AUC) 
for baseline-corrected median headache intensity scores during the 
same 12-hour observational period.
Results: Of 49 individuals assessed for eligibility, 21 were enrolled and 
completed the trial. The participants had a mean age of 35.2 years, and 
16 (76%) were women. Most of them (19 [90%] of 21) had a migraine-
like phenotype. During the 12-hour observational period, 20 (95%) of 
21 participants developed migraine-like headache after intravenous 
infusion of PACAP-38, compared with 2 (10%) participants after pla-
cebo (P < 0.001). Furthermore, the baseline-corrected AUC values for 
median headache intensity scores during the 12-hour observational 
period was higher after PACAP-38 than placebo (P < 0.001).
Conclusion: These compelling results demonstrate that PACAP-38 
is potent inducer of migraine-like headache in people with persis-
tent PTH. Thus, targeting PACAP-38 signalling might be a promising 
avenue for the treatment of PTH.

Fig. 1 (Abstract LP026)  See text for description
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LP028  
A pilot study of stereoelectroencephalography electrodes 
in a patient with refractory chronic headache: personalized targets 
for precise deep brain stimulation
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Objective: The integration of stereoelectroencephalography with 
therapeutic DBS holds immense promise as a viable approach for pre-
cise treatment of refractory disorders, yet it has not been explored in 
the domain of headache or pain management.
Methods: We implanted 14 stereoelectroencephalography elec-
trodes in a patient with refractory migraine for clinical monitoring 
and electrophysiological recording. During monitoring, we col-
lected the VAS score in 5-min increments, and recorded electro-
physiological data in real-time. Data were classified into two types 
of symptoms (high and low symptoms) for determining the spectral 
power features of specific brain regions reflecting pain fluctuations, 
which we called Biomarker, using statistical analyses and cross-vali-
dated machine-learning models. During stimulation, we tested the 
clinical effect through a systematic bipolar stimulation survey, and 
collected real-time electrophysiological data. Based on the identifi-
cation of brain areas with clinical improvement, the optimal target 
for stimulate was determined by validating the clinical response 
against the biomarker, and phase-amplitude coupling finally.
Results: For biomarker, RNAc-HFO was the most considerably corre-
lated with VAS score (rho = 0.5292, p < 0.0001), and differed signifi-
cantly between mild and severe pain levels (p = 0.0003), also with 
the greatest weighting in the characteristic ranking. The machine-
learning model showed an accuracy and AUC remaining at 0.75 
and 0.77, respectively, for RAC- HFO. For target, LdACC was identi-
fied as the most effective stimulation target, based on the VAS score 
reported over the stimulation period. VAS score (p = 0.006), RNAc- 
HFO (p = 0.0029) were significantly improved after stimulation 
compared to pre-stimulation in LdACC. The significant modulatory 
effect of RNAc- HFO by the low-frequency phase of LdACC also con-
firmed the modulatory effect of LdACC and RNAc during headache 
fluctuation.
Conclusion: In this pilot study, the concept of the herein-proposed 
data-driven approach to optimizing precise and personalized treat-
ment strategies for DBS may create a new frontier in the field of 
refractory headache and even pain disorders.

Fig. 1 (Abstract LP028)  See text for description

Fig. 2 (Abstract LP028)  See text for description

Fig. 3 (Abstract LP028)  See text for description
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Visual and cognitive dysfunctions in migraine with aura: ERSP 
naming task study
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Objective: Accurately diagnosing migraine and identifying specific 
biomarkers that can reliably indicate the disorder, regardless of the 
ongoing phase, remains a persistent challenge. As a distinctive symp-
tom characterizing migraine with aura (MwA), various impairments 
within the visual system have been identified, including difficulties in 
object recognition and naming.
Methods: In our study, we utilized an overt naming task involving 
both easy and challenging visual stimuli to explore how processing 
differs between individuals with MwA during their interictal phase and 
healthy controls (HC). A total of 30 participants took part in this study, 
including 15 MwA patients and 15 HC. We employed event-related 
spectral perturbations (ERSP) analysis to examine specific regions of 
interest and uncover the complexities of dynamics across various fre-
quency ranges.
Results: Compared to the HC group, individuals with MwA exhib-
ited diminished ERSP values in theta/alpha band oscillations (4-12Hz) 
within occipital regions, along with reduced alpha-band activation 
(8-12Hz) in the left temporal cortex within the initial 100 milliseconds. 
A weaker mid-beta-band (15-20Hz) desynchronization was observed 
after 200 milliseconds in the left parietal lobe, persisting until the 
response phase. These findings were consistent across both stimulus 
conditions (easy and difficult-to-name).
Conclusion: Our study aligns with prior research that indicates alpha 
and beta activity disruptions in migraines, even within the interictal 
phase. Furthermore, it provides additional insights into the soma-
tosensory cortex’s activity during object identification and naming 
processes.
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Comorbid depression, cognitive impairment, and migraine 
in Azerbaijani population: a comprehensive study
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Objective: This study aimed to explore the comorbidity of depression 
and cognitive impairment in Azerbaijani individuals diagnosed with 
migraines. Specifically, the objectives were to assess the prevalence 
and severity of depression in this population, evaluate their cognitive 
functioning with a focus on memory-related complaints, investigate 
the potential relationship between depression, cognitive impairment, 
and migraines, and consider the implications for enhancing migraine 
management and overall well-being.
Methods: We enrolled 346 participants clinically diagnosed with 
migraines, including 324 who reported memory-related complaints. 
Depression levels were evaluated using the Hamilton Depression 
Rating Scale (HAM-D), categorizing participants into mild, moder-
ate, and severe depression categories. Cognitive assessment was 
conducted using the Montreal Cognitive Assessment (MOCA). Data 
were analyzed to determine depression prevalence and the extent 
of cognitive impairment in those with memory-related complaints.
Results: The findings revealed significant depression comorbid-
ity within the Azerbaijani migraine population, with 223 individu-
als experiencing mild depression, 82 having moderate depression, 
and 19 enduring severe depression. Notably, among the 324 par-
ticipants reporting memory issues, 87.96% exhibited mild cognitive 
impairment, while 12.04% had moderate cognitive dysfunction.
Conclusion: This research underscores the intricate interplay 
between depression, cognitive impairment, and migraines in Azer-
baijani individuals. It challenges the conventional notion of direct 
cognitive deficits in migraine patients, suggesting a strong link 
between cognitive dysfunction and the presence and severity of 
depressive symptoms. The study underscores the importance of 
adopting a comprehensive approach to migraine management, 
recognizing the multifaceted nature of this condition.

LP031  
Impact of comorbid primary headache on cognitive function 
of patients with multiple sclerosis
M. Andriievska
Vinnytsia National Pirogov memorial Medical University, Department 
of Nervous Disorders, Vinnitsya, Ukraine
The Journal of Headache and Pain 2024, 25(Suppl 1):LP031

Objective: Primary headaches, especially migraine, are highly linked 
to multiple sclerosis (MS). We aimed to compare groups of MS patients 
with and without comorbid primary headache (CPH) in cognitive func-
tion evaluation.
Methods: The Symbol Digit Modalities Test (SDMT), oral type, was 
used to assess cognitive function among patients with MS and CPH. 
Statistical analysis was performed in Microsoft Excel (mean with 
standard deviation SD, t-test, confidence interval). P-value ≤0.05 
was considered significant.
Results: A total of 130 patients with MS (63,9% women) were included, 
73 with CPH (56,2%). A median age of headache onset - of 18 [12-57] 
years (y). Age of MS onset in a group with CPH - of 27,8 ± 7,96 y, without 
CPH - 27,3 ± 6,7. Duration of headache - 4,9 ± 6,44 y. The next types of 
CPH were presented among patients with MS: 54% of migraine (n=40), 
41% of tension type headache (n=30), 5% vegetative cephalgias (n=3). 
The mean SDMT score among all MS patients was 48.72 ± 13.71. Among 
men with MS - 46.47 ± 14.33, among women - 50.0 ± 13.26, the differ-
ence between the indicators is not clinically significant. Patients with 
comorbid migraine [52,4±12,39] performed the test better than patients 

with comorbid GBN [43,6±12,9], p=0,06 . CPH reduced the SDMT score 
among patients with MS [-0.198; -0.189]. The longer the duration of CPH, 
the lower was the SDMT index [ -0.472; -0.467]. It demonstrates the nega-
tive impact of CPH on the cognitive ability of patients with MS. A relation-
ship was found between the age of onset of GB and the SDMT score: with 
a later onset of CPH, the indicators of the SDMT score were worse [-0.272; 
-0.265]. It is likely that cognitive function worsened with later onset of 
CPH because compensatory mechanisms to prevent the progression of 
neurodegeneration in MS become weaker with age.
Conclusion: CPH had a negative impact on cognitive function in 
patients with MS. Later onset of CPH showed worse SDMT score. 
Patients with comorbid migraine performed SDMT evaluation bet-
ter than patients with comorbid tension type headache.
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Clinical predictors of therapeutic failure of occipital nerve 
stimulation in refractory chronic cluster headache
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Objective: Occipital nerve stimulation (ONS) is a treatment with evidence in 
refractory chronic cluster headache (CCH). However, the variable response 
rate and cost make it necessary to investigate predictors of response.
Methods: This is a cross-sectional study conducted through the 
review of medical records of CCH patients from six hospitals in 
Madrid. Epidemiological and clinical variables were compared 
between patients with ONS failure and the rest. ONS failure was 
defined as the need for device withdrawal or switch off because of 
lack of response or adverse events.
Results: From a series of 88 CCH, 26 (29.6%) were treated with ONS, 
of which 13/26 (50.0%) failed. In all of them the cause was non-
response. The ONS failure group had earlier headache debut (mean 
27.7 years SD 6.9 vs 36.7 years SD 11.8, p=0.026) and a higher rate 
of active smoking (100% vs 42.9%, p=0.006), as well as the presence 
of seasonal exacerbations (58.3% vs 7.7%, p=0.007) and nocturnal 
exacerbations (91.7% vs 53.9%, p=0.035). There were no differences 
between groups in diagnostic delay, years of evolution prior to sur-
gery, psychiatric pathology or comorbidity with other headaches 
or other chronic pain syndromes. There were also no differences in 
previous response to anesthetic blocks or other treatments.
Conclusion: Some clinical features such as an early debut, smoking, 
and seasonal or circadian fluctuations could be related to failure of 
ONS in refractory CCH.
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The lifelines diet score and migraine headaches: results 
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Objective: Migraine headaches are a common health problem 
responsible for disability that affects about one in eight people world-
wide. Migraine and its symptoms may be improved by different dietary 
approaches. The Lifelines Diet Score (LLDS) is a method for assessing 
the relative quality of the diet, based on the Dutch diet guidelines for 
2015. The current study aimed to investigate the association between 
LLDS and odds of migraine headaches.
Methods: This case-control study involved newly diagnosed adults 
with migraine headaches, according to the International Classi-
fication of Headache Disorders 3rd edition (ICHD-III criteria), and 
healthy controls. A validated 168-item semi-quantitative food fre-
quency questionnaire (FFQ) was used to collect the dietary intakes 
of the participants. LLDS was calculated based on the method of 
Vinke et al.
Results: According to the crude model, the highest quartile of LLDS 
was associated to a 68% reduced odds of migraine headaches (odds 
ratios (OR): 0.32, 95% confidence intervals (CI): 0.21, 0.48, Ptrend < 
0.001). After adjusting for total calories intake, age, sex and body mass 
index, multivariable logistic regression analysis revealed that, com-
pared with the lowest quartile, the highest quartile of LLDS had a 71% 
decreased odds of migraine headaches (adjusted odds ratios (aOR): 
0.29, 95%CI: 0.18, 0.46, Ptrend < 0.001).
Conclusion: The highest LLDS, which consists of nine food groups that 
are beneficial for health, such as vegetables, fruits, whole grain prod-
ucts, legumes and nuts, fish, oils and soft margarines, unsweetened 
dairy, coffee, and tea, and emphasizes on reducing consumption of 
three food groups that are detrimental for health, such as red and pro-
cessed meat, butter and hard margarines, and sugar-sweetened bever-
ages, may have a positive impact on migraine headache prevention.

LP034  
Progesterone distribution in the trigeminal system and its role 
to modulate sensory neurotransmission: influence of sex
A. Maddahi, L. Edvinsson
Lunds University, Clinical science, Lund, Sweden
Correspondence: A. Maddahi
The Journal of Headache and Pain 2024, 25(Suppl 1):LP034

Objective: Women are disproportionately affected by migraine. This 
discrepancy has been proposed to be influenced by differences in sex 
hormone levels. One such hormone is progesterone. The calcitonin 
gene-related peptide (CGRP) system is an important factor in migraine 
pathophysiology and could be influenced by circulating hormones. 
The purpose of this study was to investigate the distribution of pro-
gesterone and its receptor (PR) in the trigeminovascular system, and 
to examine the role of progesterone in sensory neurotransmission.
Methods: Expression of progesterone and PR proteins, and mRNA 
levels from TG and hypothalamus were analyzed by immunohisto-
chemistry and RT-qPCR. CGRP release from TG and dura mater were 
measured using ELISA. The vasomotor effect of progesterone on male 
and female basilar artery was investigated with myography.
Results: In TG, progesterone was located predominantly in cell 
membrane and in Aδ-fibers, and for PR-A in neuronal cytoplasm and 
nucleus, and in satellite glial cells. The number of progesterone immu-
noreactive cells in the TG was higher in female compared to male. The 
PR mRNA was expressed in both hypothalamus and TG ; however, the 
PR expression level was significantly higher in the hypothalamus. Pro-
gesterone did not induce a significant change neither in basal level 
nor upon stimulated release of CGRP from dura mater or TG in male 
or female rats when compared to the vehicle control. However, pre-
treated with 10 μM progesterone enhanced capsaicin induced CGRP 
release observed in the dura mater of male rats. In male basilar arter-
ies, progesterone significantly amplified the dilation in response to 
capsaicin.
Conclusion: In conclusion, these results highlight the potential for 
progesterone to modulate sensory neurotransmission and vascular 
responses in a complex manner, with effects varying by tissue type, 

sex, and the nature of the stimulus. Further investigations are needed 
to elucidate these findings.

LP035  
No wearing‑off effect of erenumab or fremanezumab for chronic 
migraine prevention: a single‑center, real world, observational 
study
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F. M. Amin
Danish Headache Center, Neurology, 2600, Denmark
Correspondence: S. Younis
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Objective: The implementation of antibody treatment has increased. 
This raises the question of whether the effect of monthly administra-
tion lasts the entire month or gradually wears off until next dosing 
requiring more frequent administration.
The present study investigates the wearing-off effect in adults with 
chronic migraine treated with erenumab or fremanezumab.
Methods: Pre-collected headache diaries from chronic migraine 
patients treated with 140 mg erenumab or 225 mg fremanezumab 
were used. Wearing-off effect was investigated in two consecutive 
treatment months to ensure that the effect was not due to random 
causes. Consistent wearing-off was defined as increase of ≥2 weekly 
migraine days in the last week compared to the second week over two 
consecutive 4-week treatment periods. Primary endpoint was wear-
ing-off in total population. Secondary endpoints were (1) difference 
in wearing-off in patients treated with erenumab vs fremanezumab; 
(2) wearing-off in patients with ≥30% reduction in monthly migraine 
days vs baseline.
Results: 100 patients (erenumab 59, fremanezumab 41) were 
included, hereof 62 (46 erenumab, 28 fremanezumab) had consistent 
≥30% treatment response. There was no consistent wearing-off over 
2 consecutive months from week 2 to week 4 (3.04%, p=0.558). There 
was no wearing-off within erenumab (p=0.194) or fremanezumab 
(p=0.581) groups. Among ≥30% treatment responders, there was no 
consistent wearing-off over 2 consecutive months (2.6%, p=0.573).
Conclusion: No wearing-off in treatment responders was in alignment 
with premarketing data from placebo-controlled phase III studies. The 
results suggest that patients should be informed upfront that no wear-
ing-off effect is expected, as anxiety for attacks at end of month may 
induce migraine attacks.

LP036  
Prophylactic polytherapy for chronic migraine: a prospective 
observational evaluating the potential efficacy resulting 
from the addition of atogepant to OnabotulinumtoxinA
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Inova Health/University of Virginia School of Medicine, Neurology, Fairfax, 
United States
Correspondence: J. Rothrock
The Journal of Headache and Pain 2024, 25(Suppl 1):LP036

Objective: To determine whether the addition of atogepant 60 mg 
daily to ongoing treatment with BotoxA in partial positive responders 
to injection therapy is safe, well-tolerated and potentially synergistic 
in terms of treatment efficacy
Methods: To CM patients who had been receiving serial BotoxA injec-
tion therapy for at > 1 year and had experienced a partial positive 
response to that treatment we offered the option of adding atogepant 
60 mg daily.
We assessed mean monthly migraine days and mean "migraine bur-
den index (MBI)" (a calculation based on headache frequency and 
severity) for the 3 months preceding initiation of treatment with 
atogepant. For all patients who remained on treatment with BotoxA 
and atogepant we reassessed the same variables 12 weeks following 
initiation of treatment with atogepant.
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A patient was considered to be a positive responder to polytherapy 
with BotoxA and atogepant if he/she completed the 12 week treat-
ment period and reported a 50% or greater reduction in mean 
monthly migraine days, MBI or both relative to their pre-atogepant 
status (primary endpoint).
Results: 314 patients with CM met our criterion for "partial positive 
responder", and 234 (74.5%) elected to continue BotoxA and add 
atogepant. No participating subject had taken any other prophylactic 
medication for at least 3 months prior to study entry.
211 (90%) completed the 12 week treatment period. 4 patients (2%) 
discontinued atogepant consequent to adverse events, none of which 
were clinically serious
Of the 211 patients who completed the treatment period, 132 (63%) 
achieved the primary treatment endpoint of a 50% or greater reduc-
tion in or MBI experienced over the 12 week treatment period rela-
tive to their pre-atogepant status. As for secondary variables, mean 
monthly headache days declined by 6.6 days, mean functionally inca-
pacitating headache days by 2.7 days, mean monthly days of sympto-
matic medication use by 5.4 days, MIDAS score by 21.6 and MBI score 
by 16.6.
Conclusion: In this open-label observational trial, adding atogepant 
60 mg to the prophylactic regimen of CM patients receiving BotoxA 
was potentially synergistic in almost two-thirds of patients who com-
pleted the treatment phase.
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Objective: Chronic cluster headache (CCH) is relatively uncommon, 
for that reason large series are scarce. Our aim is to describe the clini-
cal characteristics of patients with CCH.
Methods: This is a cross-sectional study performed through the 
review of clinical records of patients with CCH from six hospitals in 
Madrid. Epidemiological, clinical and treatment-related variables and 
their outcomes were described.
Results: Eighty-eight patients with CRC were included. European 
Headache Federation refractory CCH criteria were met in 60/88 
(68.2%). Mean age at debut was 33.6 (SD 12.9), with a mean diag-
nostic delay of 4.2 years (SD 6.3). Verapamil, lithium and topiramate 
were used in 87/88 (98.9%), 37/88 (42.1%) and 74/88 (84.1%) and 
discontinued in 36/87 (41.4%), 37/52 (71.2%) and 47/74 (63.5%), 
respectively. OnabotulinumtoxinA and galcanezumab were initiated 
in 68/88 (77.3%) and 5/88 (5.7%), discontinued in 36/68 (52.9%) and 
3/5 (60.0%). Occipital nerve stimulators (ONS) were implanted in 26/88 
(29.6%), 13/26 (50.0%) were withdrawn or turned off. Most treatment 
discontinuations were for ineffectiveness. At the time of collection, 
53/88 (60.2%) had poor clinical status (defined as at least three attacks 
per week with impact on quality of life). OnabotulinumtoxinA and 
ONS were the treatments most associated with good clinical status in 
refractory CCH.
Conclusion: CCH is a poor prognostic disease, with refractoriness 
criteria being met in more than half. OnabotulinumtoxinA and ONS 
could be the best treatments to offer in these cases.

LP038  
Clinical characteristics related to refractoriness in chronic cluster 
headache
J. A. Membrilla1, M. L. Cuadrado2, N. Gonzalez‑Garcia2, J. Porta‑Etessam2, 
A. Sanchez‑Soblechero3, A. Lozano‑Ros3, A. Gonzalez‑Martinez4, 
A. B. Gago‑Veiga4, S. Quintas4, J. S. Rodriguez‑Vico5, A. Jaimes5, L. 
Llorente‑Ayuso6, J. Roa5, C. Estebas7, J. Diaz‑de‑Teran7
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Objective: The diagnostic criteria for refractory chronic cluster head-
ache (CCH) have been defined by the European Headache Federation. 
It is not known whether clinical features may vary between refractory 
and non-refractory CCH.
Methods: This is a cross-sectional study performed through the 
review of clinical records of patients with CRC from six hospitals 
in Madrid. Epidemiological and clinical variables of patients with 
refractory and non-refractory CCH were compared.
Results: From a series of 88 CCH, 60 (68.2%) met criteria for refrac-
tory. There were no differences with respect to non-refractory CCH in 
terms of sex, psychiatric history, comorbidity with another headache 
or other chronic pain syndrome. The age of debut was similar in 
both groups (33.6 in refractory and 33.5 in non-refractory, p=0.245), 
but the diagnostic delay was greater in refractory (4.6 vs 3.2 years, 
p=0.017), also the use of opioids was greater (38.6% vs 14.3%, 
p=0.022). Refractory patients more frequently presented absence of 
remission periods with respect to non-refractory patients (72.9% vs 
42.9%, p=0.007), who more frequently presented remission periods 
of less than 3 months. The presence of seasonal exacerbations was 
also less frequent in refractories (32.1% vs 55.6%, p=0.041).
Conclusion: Patients with refractory CCH have a longer diagnostic 
delay, higher opioid use and more frequently a course without periods 
of remission or seasonal fluctuations. The identification of these charac-
teristics may be of interest when trying to predict the evolution of CCH.

LP039  
Randomized, open‑label, clinical trial for evaluating the use 
of extended‑release paracetamol as a prophylactic for fasting 
headache during the first week of Ramadan
O. Almohammed1, N. Albishi1, A. Alwhaibi1, F. Alasmari2, F. Almutairi2, M. 
Assiri2, A. Albilali3, S. Alsanea2
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Riyadh, Saudi Arabia; 3King Saud University, College of Medicine ‑ 
Neurology, Riyadh, Saudi Arabia
Correspondence: O. Almohammed
The Journal of Headache and Pain 2024, 25(Suppl 1):LP039

Objective: Fasting headache mainly occurs during the first few days 
of the month of Ramadan and the treatment is challenging due to 
fasting. This study aims to evaluate the protective effect of extended-
release paracetamol against fasting headache.
Methods: In our randomized, open-label, clinical trial we investi-
gated the efficacy of using extended-release paracetamol with a 
daily dose of 1330 mg to prevent or delay headache. Adults aged 
18 years and older were eligible to participate in the study by fast-
ing around 13.5 hours during the first week of Ramadan (2023 AD). 
Participants in treatment and control arms were followed to inves-
tigate the incidence, severity, and timing of headache through self-
reporting using a standardized headache diary scale. The study was 
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registered with the Saudi Food and Drug Authority (SFDA) as phase 
3 clinical trial (SCTR No. 22122102).
Results: We enrolled and randomized 238 participants, of which 181 
followed the protocol for at least the first day and were included in the 
analysis; 85 in the paracetamol treatment group and 96 in the control 
group. The overall number of headache episodes was 33.2% on day 
1 and had decreased to 11.7% on day 7. Initially, there was no signifi-
cant difference in the incidence of headache between the treatment 
and control groups. On day three, however, the treatment group had a 
significantly fewer headache episodes over the control group (5.3% vs. 
16.3%; p-value=0.026). Overall, the severity of headache was mainly 
mild to moderate, and the timing of headache was similar in both 
groups. No side effects have been reported during the study period.
Conclusion: There was no significant difference in the incidence of headache 
between the treatment and control groups. Additional studies are required 
to overcome the fasting headache during the first week of Ramadan.

Fig. 1 (Abstract LP039)  See text for description

LP040  
The combined impact of migraine and pregnancy‑induced 
hypertension on long‑term risk of premature myocardial infarction 
and stroke
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Objective: The aim of this study was to examine the combined impact 
of migraine and PIH on risk of premature (age ≤60 years) major adverse 
cardiovascular and cerebrovascular events (MACCE), a composite end-
point consisting of fatal and non-fatal myocardial infarction and stroke.
Methods: We conducted a population-based cohort study in Den-
mark (1996–2018) among women who had delivered at least one 
child. This population was divided into four cohorts: women with nei-
ther migraine nor PIH, women with migraine, women with PIH, and 
women with both migraine and PIH. As a measure of absolute risk, 
we computed the 20-year cumulative incidence of premature MACCE, 
treating death by other causes than myocardial infarction and stroke 
as a competing risk. Cox regression was used to compute 20-year 
adjusted hazard ratios (HRs) of premature MACCE. Women with nei-
ther migraine nor PIH served as the comparison cohort.
Results: The 20-year absolute risk of premature MACCE was 1.3% 
(95% CI: 1.2%; 1.3%) for women without migraine and without PIH 
(n=1,288,541); 2.2% (95% CI: 2.0%; 2.4%) for women with migraine 
(n=54,827); 2.8% (95% CI: 2.6%; 3.1%) for women with PIH (n=49,008); 
and 3.1% (95% CI: 2.1%; 4.4%) for women with both migraine and PIH 
(n=3140). The adjusted HR of premature MACCE was 1.66 (95% confi-
dence interval [CI]: 1.50; 1.84) for women with migraine; 2.76 (95% CI: 
2.52; 3.03) for women with PIH; and 2.41 (95% CI: 1.61; 3.61) for women 
with both migraine and PIH.

Conclusion: Migraine and PIH separately increased the risk of premature 
MACCE, while the risk of premature MACCE among women who had 
both migraine and PIH was similar to that among women with PIH only.

LP041  
Cerebral venous sinus thrombosis complicated with raised 
intracranial pressure
S. Patel, C. Southall, P. Suganthan
Armadale Health Service, General Medicine, Perth, Australia
Correspondence: S. Patel; C. Southall
The Journal of Headache and Pain 2024, 25(Suppl 1):LP014

Objective: We present the case of a patient presenting with an acute 
cerebral venous sinus thrombosis (CVT), progressively complicated by 
raised intracranial pressure (ICP) despite commencement on treatment.
Methods: An obese woman in her 40s presented with frontal head-
ache associated with vomiting and photophobia. She has been on 
the oral contraceptive pill long-term. Her first physical examination, 
including fundoscopy, was unremarkable. Computerised Tomography 
brain scan with venogram revealed a left transverse sinus thrombosis. 
Her autoimmune and thrombotic screen were negative. Following 
commencement on therapeutic low-molecular weight heparin, the 
patient reported persistent severe headache with photophobia.
Results: Magnetic Resonance venogram demonstrated a more 
extensive thrombus with features suggestive of raised intracranial 
pressure. Repeat fundoscopy revealed bilateral papilledema. Her 
symptoms gradually improved on acetazolamide and she was dis-
charged on the oral anticoagulant rivaroxaban.
Conclusion: This case shows the importance of considering CVT as 
a differential in patients presenting with non-specific headaches, 
especially in patients with multiple risk factors. Obesity and oral 
contraceptive pills synergistically increase the risk of CVT; therefore, 
clinicians should have a lower threshold and consider a diagnosis of 
CVT earlier in this cohort. We have also showed that patients with 
confirmed CVT who do not improve symptomatically post-com-
mencement of treatment, MRI/MR venogram is useful in finding sec-
ondary complications and assessing extent of parenchymal damage.
Disclosure statement: Informed consent to publish this case study and its 
potentially identifiable information of the patient was obtained from 
the individual involved. The patient gave explicit permission for the 
publication of this case report, including any relevant clinical details.

Fig. 1 (Abstract LP041)  See text for description
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Fig. 2 (Abstract LP041)  See text for description
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Premonitory symptoms in migraine: A REFORM study
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Objective: We aimed to establish the proportion of patients reporting 
premonitory symptoms based on two enquiry methods. Additionally, 
we investigated the impact of premonitory symptoms on disease bur-
den using Headache Impact Test (HIT-6), Migraine Disability Assess-
ment (MIDAS) and World Health Organization Disability Assessment 
2.0 (WHODAS 2.0).
Methods: In a cross-sectional study, patients with migraine from a 
tertiary clinic were asked to list premonitory symptoms (experienced 
within 2 to 48 hours before headache or aura onset). Firstly, they were 
asked to list any symptom, followed by a checklist of 17 items. Clinical 
characteristics were elicited through a semi-structured interview. HIT-
6, MIDAS and WHODAS were assessed using electronic questionnaires.
Results: We included 632 individuals with migraine. Prompted enquiry 
resulted in a substantially greater proportion of patients reporting pre-
monitory symptoms compared to the unprompted enquiry (69.9% vs. 
43.0%; P<0.001), and a higher number of premonitory symptoms were 
reported with the promopted methods compared to unprompted 
(medians 2 [IQR 0-6] vs 1 [IQR 0-1]; P<0.001). Number of reported pre-
monitory symptoms and measures of disease-attributed burden cor-
related weakly for HIT-6 (ρ = 0.14; P<0.001) and WHODAS scores (ρ = 
0.09; P=0.041), but not for MIDAS score (ρ = -0.05; P = 0.24).
Conclusion: The use of a standardized and optimized method for 
assessing premonitory symptoms is necessary to estimate their prob-
ability and to understand whether and how they contribute to disease 
burden. While the impact of premonitory symptoms on migraine-
attributed burden has previously been overlooked, our findings sug-
gest it is of less importance, relative to the impact of headache, both in 
clinical practice and to public health. This needs verification in popula-
tion-based studies.

LP043  
Migraine headache phase prediction using machine learning 
based on the Migrebot E‑diary: prospective collection and analysis 
of more than 50 parameters 3 times a day
K. Skorobogatykh1, J. Azimova1,2, O. Cherednichenko3, N. Vashchenko1, D. 
Korobkova1, E. Mamkhegov1
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3Moscow Institute of Physics and Technology, Moscow, Russian Federation
Correspondence: K. Skorobogatykh
The Journal of Headache and Pain 2024, 25(Suppl 1):LP043

Objective: The aim of our study was to prospectively evaluate the 
symptoms of the premonitory phase in order to find predictors of 
migraine attacks using a machine learning approach
Methods: This was a prospective observational cohort study. The Migre-
bot E-diary database was used to select subjects with migraine and head-
ache frequency 3-8 days per month. Patients completed a special version 
of the diary (ProdromaBot) to assess the premonitory phase. Participants 
were required to complete three time points (TP) each day (9:00, 15:00 and 
21:00). At each TP, the participant answered 51 questions about well-being, 
potential triggers, premonitory symptoms, and a headache. We used logis-
tic regression,random forest, SVM, gradient boosting (XGBoost),KNN as 
baseline models and LightGBM as final model to find predictors of attack. 
Each model was trained on a training dataset and evaluated using cross-
validation techniques to ensure robustness and mitigate over-fitting. Model 
performance metrics such as accuracy, precision, recall and F1-score were 
calculated to show the advantages of each approach. LightGBM showed 
the best performance so far in terms of the listed metrics
Results: The study included a total of 667 subjects. The total number of 
diary days was 45111, number of TPs with new headache episodes was 
18614, total number of valid TPs with the new headache that preceded or 
followed the fully completed TP was 4308 and it was selected for further 
analysis. To test the performance of the model, we used a validation dataset 
that was not included in the original training set. Thus, we had 6621 pre-
monitory TPs for the validation set. Using SHAP analysis through bee swarm 
plots for feature importance methods, we found that the most common 
premonitory symptoms were nausea, scalp sensitivity, neck pain, yawning, 
and frequent urination. The machine learning approach was able to predict 
the new headache episode with an avearage 75% sensitivity,92% speci-
ficity and 91% for ROC-AUC for the LightGBM boosting algorithm
Conclusion: ProdromaBot and a certain set of premonitory symptoms 
are reliable instruments to prospectively gather clinical information and 
predict migraine attacks with good sensitivity

Table 1 (Abstract LP043)  Baseline classification report results for 
balanced dataset

Table 2 (Abstract LP043)  Classification results with sensitivity, specificity
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Fig. 1 (Abstract LP043)  See text for description

Fig. 2 (Abstract LP043)  See text for description
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Vestibular migraine is a real entity far from a form of episodic 
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Objective: Migraine is a complex neurological disorder that can mani-
fest in various forms, including vestibular migraine (VM). VM manifests 
as episodes of sudden or positional vertigo lasting from seconds to 

days, and these episodes are accompanied by symptoms commonly 
associated with migraines. Since headaches are frequently absent 
during these acute attacks, a comprehensive patient history is neces-
sary to identify other migraine-related characteristics. In this study, we 
planned to investigate the headache characteristics and accompany-
ing comorbidities of patients with episodic migraine (EM), excluding 
VM, and patients with VM.
Methods: A retrospective analysis was conducted utilizing the com-
prehensive Mersin University headache database and Brain 360 Inte-
grative center database, which encompassed a total of 334 patients 
meeting the diagnostic criteria for EM and VM according to the Inter-
national Classification of Headache Disorders, 3rd edition (ICHD-3). 
These patients were closely monitored between the years 2021 and 
2023. Among the study group, 248 individuals were with EM and the 
rest with VM. Migrainous features such as throbbing pattern, photo-
phobia, phonophobia, nausea, vomiting and accompanying comor-
bidities were questioned and analyzed accordingly.
Results: Patients with EM exhibited a higher likelihood of experienc-
ing migraine-associated symptoms, including nausea, photophobia 
and phonophobia (p<0.05).
Conclusiun: In our study, migraine-like features and comorbidities 
were generally more common in the EM group and showed differ-
ent pattern from VM sufferers. It was interesting that motion sickness 
and vomiting rates did not show a significant difference between the 
groups. Our results created a questioning real pattern of VM unre-
stricted to current diagnostic criteria and an emerging topic merit to 
more comprehensive longitudinal researches.

LP045  
Monoclonal antibodies against calcitonin gene‑related peptide 
for the prophylaxis of migraine with aura
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Objective: Monoclonal antibodies to CGRP or its receptor (anti-CGRP 
mAbs) are a novel class of migraine-specific prophylaxis. Theoretically, 
the high molecular weight of anti-CGRP mAbs prevents them from 
crossing the blood-brain barrier and does not inhibit cortical spread-
ing depression, which is the underlying mechanism of a migraine aura. 
Furthermore, no randomized controlled trials have evaluated their 
efficacy in migraine with aura (MA), which occurs in up to one-thirds 
of migraine patients. Here, we prospectively evaluated the changes in 
days with aura after 3 months of anti-CGRP mAb treatment.
Methods: Patients with migraine according to ICHD-3 who had been 
treated with anti-CGRP mAbs for 3 months were included in the study. 
Patients were included if they had at least one aura attack per month. 
Data were collected at baseline and at the third month of treatment. 
The efficacy of anti-CGRP mAbs in MA was compared with that in 
migraine without aura (MO). The number of headache and MA days 
was assessed using a headache diary.
Results: Of the 332 patients with migraine who were treated with 
anti-CGRP mAbs (galcanezumab or frenezumab), 26 had MA. All 
patients reported visual aura and two of them also had sensory and 
aphasic aura. The mean age of the patients was 33.7 ± 13.0 years and 
69.2% were female. The mean age at the onset of the MA was 24.8 ± 
13.3 years. At month 3, 65.4% and 42.3% of patients achieved at least 
a 50% and 75% reduction in monthly MA days, respectively, which was 
not statistically different from the monthly headache days in the MO 
group (75.2% and 46.4%). No serious adverse events were observed 
regardless of the presence of MA.
Conclusion: This study supports that the efficacy of anti-CGRP mAbs 
is not limited to the incidence of headache, but is also effective in MA 
attacks that precede headache.
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Objective: Migraine is a debilitating neurological disorder associated 
with significant disability. However, its diagnosis can be complicated 
when coexisting with other types of headaches. Neurologists often 
focus solely on migraine characteristics and may overlook concurrent 
headaches. This study aimed to distinguish between triggers that spe-
cifically provoke migraines and those that induce other types of head-
aches among migraine sufferers in Azerbaijan.
Methods: We enrolled 144 migraine patients from July 1, 2022, to 
December 30, 2022. Participants were asked to identify their headache 
triggers and specify whether each trigger provoked their migraine or 
another headache type. Common triggers examined included stress, 
sleep disturbances, exercise, fatigue, hormonal changes, weather fluc-
tuations, sensory stimuli, dietary factors, and various others.
Results: The results revealed that stress (68.1%), missed meals (46.5%), 
traveling (40.1%), sleep disturbances (45.8%), and loud noise (45.1%) 
were the most frequentmigraine triggers. Cold weather (52.1%) was a 
shared trigger between tension-type headache and migraine. Surpris-
ingly, most patients experienced more than two triggers, with only 
a small percentage having a single trigger before a migraine attack. 
27.1% of migraineurs also had other primary headache disorders such 
as primary stabbing headache, primary cough headache, cold-stimu-
lus headache, primary exercise headache, and external traction head-
ache, often sharing triggers with migraines.
Conclusion: In summary, patients often conflate triggers for their 
migraines with those of other headache types, likely due to the debili-
tating nature of migraines. Thorough examination and emphasis on 
differentiating headache types are essential for accurate diagnosis and 
treatment. Our findings not only identified migraine-associated trig-
gers but also revealed misdiagnosed triggers for other co-occurring 
headache types. This study underscores the importance of individual-
ized care and a nuanced understanding of headache triggers in man-
aging migraine and related conditions.

LP048  
Human RAMP1 (hRAMP1) overexpressing mice are resistant 
to migraine therapies for motion sensitivity: a mouse model 
of vestibular migraine
S. Rahman, A. Luebke
University of Rochester, Rochester, NY, United States
Correspondence: A. Luebke
The Journal of Headache and Pain 2024, 25(Suppl 1):LP048

Objective: Increased motion sensitivity correlates with the severity 
of vestibular migraine symptoms. Systemic CGRP has previously been 
shown to exacerbate motion-induced nausea in wild-type C57B6/J 
mice and postural sway in female mice. Olcegepant, a CGRP receptor 
antagonist, can reverse both effects. In this study, nestin/hRAMP1, a 
mouse model with elevated human RAMP1 expression that enhances 
CGRP signaling in the nervous system, was used to investigate motion-
induced nausea and static imbalance.
Methods: As behavioral surrogates, we performed motion-induced ther-
moregulation and postural sway center of pressure (CoP) experiments 

in male and female nestin/hRAMP1 mice and compared them to unaf-
fected littermates. Mice were evaluated in these assays following intra-
peritoneal (IP) injections of i) vehicle control, ii) CGRP (0.1 mg/kg), or iii) 
CGRP (0.1 mg/kg) co-administered with either olcegepant (1.0 mg/kg 
CGRP receptor antagonist) or rizatriptan (1.0 mg/kg selective serotonin 
receptor agonist).
Results: We show that overexpression of hRAMP1 in the nervous system 
causes increased postural sway in both female and male mice at base-
line and that systemic CGRP has no additive effect. We also show that in 
these RAMP1-overexpressing mice, olcegepant no longer rescues the 
increased postural sway and motion-induced nausea.
Conclusion: This study suggests that hypersensitivity to CGRP may 
model the clinical symptoms of vestibular migraine. This work was sup-
ported by R01 DC017261 (AEL).

LP049  
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Objective: A novel technique for the injection of Onabotulinum Toxin 
A (BTA) towards the sphenopalatine ganglion (SPG) has shown prom-
ise in refractory chronic migraine (CM) and chronic cluster headache 
(CCH). This open label study aims to report the efficacy and safety of 
this technique in a single centre.
Methods: Patients with refractory CM or CCH who had received at least 
one injection and completed headache diaries were included. Efficacy 
was defined as ≥50% reduction in moderate-to-severe headache days 
for CM, or ≥50% reduction in attack frequency for CCH, at weeks five to 
eight compared to baseline.
Results: Twelve patients with CM and 31 with CCH were eligible for effi-
cacy analysis. The 50% response rate for a single injection was 81% for 
CM and 69% for CCH. Mean reduction of 8.9 MSHDs was seen in the CM 
group, and 8.9 attacks per month in the CCH group (p<0.001). The 50% 
response rates remained high over four consecutive injections in both 
groups, ranging between 67-81% in CM and 69-89% in CCH. CCH attack 
intensity (1-4 scale) reduced by 2.48 (p<0.001). For the safety analysis, 
261 injections were reviewed, resulting in 123 adverse events (AEs), 
93% of which were mild. Common AEs included jaw pain, pain or swell-
ing at the injection site and mild visual disturbance. Four patients had 
facial weakness, and one was admitted for investigation of this. All AEs 
resolved, most within 12 weeks.
Conclusion: BTA injection towards the SPG is an effective treatment 
for both resistant CM and CCH. It is likely to remain effective for at least 
three months. Injections can be repeated with consistently good effect, 
although criteria for selecting patients most likely to benefit require 
refinement. The safety profile is acceptable. Incomplete diary monitor-
ing and a relatively small number of patients are limiting factors in this 
study. A multi-centre, randomised, placebo-controlled trial is now open 
to patients with refractory CCH which aims to provide higher quality evi-
dence in support of this treatment.
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Fig 1 (Abstract LP049)  50% response rates at 5-8 weeks after injec-
tion, over 4 consencutive injections for chronic migraine and chronic 
cluster headache patients

Fig 2 (Abstract LP049)  Monthly 50% response rates following a sin-
gle injection
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Objective: The cervical spinal cord (C1-3) receives inputs from the 
trigeminal ganglia (TG) and dorsal root ganglia (DRG), transmitting 
sensory information through the ascending pain pathway to the brain. 
A role for amylin receptors (AMY) and the associated ligands, amylin 
and calcitonin gene-related peptide (CGRP), in migraine and pain are 
beginning to emerge. However, the relative distribution of receptor 
and ligand at relevant anatomical sites is unclear. Hence, it is difficult 
to determine what contribution AMY receptors and ligands may make 
to migraine and pain. Therefore, this study aimed to explore the rela-
tive distribution of the AMY receptor subunit, the calcitonin receptor 
(CTR), CGRP and amylin in the upper cervical (C1/2) spinal cord.
Methods: Immunohistochemistry was performed with well-charac-
terised and validated antibodies against CTR, CGRP, amylin and neural 
markers in mouse, rat, and human C1/2 spinal cord.

Results: CTR immunoreactivity was observed in the soma of smaller 
neurons in laminae I-II, as determined by NF200, and in larger neurons 
in laminae III-V. Colocalisation with calbindin, an interneuron marker, 
was observed for a subset of CTR immunopositive neurons in laminae 
I-III. Fibres immunopositive for CGRP and amylin were observed in 
laminae I-II. Immunoreactivity for CTR, CGRP and amylin was observed 
together in the soma of a subset of laminae III-V neurons and large 
motor neuron-like cells in the ventral horn.
Conclusion: CGRP and amylin may be present in dorsal horn fibres 
that project from the TG (CGRP) and DRG (CGRP and amylin) and could 
activate CTR-based receptors in laminae I-V neurons. These may be 
interneurons and 2nd-order neurons. This suggests that CTR-based 
receptors may contribute to the transmission and modulation of sen-
sory information from the peripheral to the central nervous system. In 
addition, the expression of CTR and ligands in motor neuron-like cells 
indicate possible involvement in motor function.
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Reimbursement rules for CGRP mAbs throughout Europe: 
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Objective: Although recent guidelines of the European Headache 
Federation recommend CGRP mAbs as a first line treatment option for 
the prophylactic treatment of migraine, most if not all European coun-
tries build in restrictions to limit the number of eligible patients and 
the ensuing costs. The present study seeks to describe the eligibility 
criteria that have been implemented in different European countries.
Methods: Representatives of European countries were inquired by 
mail about the current reimbursement policy of CGRP mAbs in their 
country.
Results: Only 16 out of 29 countries inquired provide a reimburse-
ment for CGRP mAbs. Mostly (hospital based) neurologists are allowed 
to prescribe CGRP mAbs, sometimes also headache or pain specialists. 
Eligible patients need monthly migraine days varying from at least 
4 to sometimes having to fulfill criteria for chronic migraine. In most 
countries, 3 drug(s) (classes) should be failed before CGRP mAbs are 
reimbursed. In 3 countries, medication overuse should be addressed 
before CGRP mAbs can be prescribed. In 4 countries, onabotulinum 
toxin A must be failed before prescribing CGRP mAbs for chronic 
migraine. In contrast, in approximately half of the countries, the 
combination of onabotulinum toxin A and CGRP mAbs is viable and 
reimbursable. In the majority of countries, an evaluation of treatment 
efficacy is required after 3 months, confirming at least a 50% reduc-
tion in monthly migraine days before extending the treatment period. 
Subsequent evaluations are generally foreseen on a yearly basis. In 4 
countries a mandatory drug holiday (varying between 1 to 3 months) 
is required after 12-18 months. In most countries, switching between 
mAbs is allowed.
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Conclusion: More than half of the countries inquired provide a reim-
bursement when prescribing CGRP mAbs. Constraints used before 
CGRP mAbs are reimbursed vary widely across countries and are not 
always in line with the most recent guidelines from the European 
Headache Federation concerning their use.

LP052  
Systemic PACAP and CGRP have comparable effects 
on motion‑induced nausea and postural sway measures 
in preclinical models
S. Rahman, A. Luebke
University of Rochester, Rochester, NY, United States
Correspondence: A. Luebke
The Journal of Headache and Pain 2024, 25(Suppl 1):LP052

Objective: Migraine and vestibular migraine (VM) are disorders asso-
ciated with increased motion sensitivity leading to symptoms of 
motion-induced nausea and static imbalance. Antagonism of CGRP 
signaling is an established therapy, but not all patients respond. In this 
study, we compared systemic PACAP with systemic CGRP to investi-
gate motion-induced nausea and static imbalance in mice.
Methods: As behavioral surrogates, we performed motion-induced 
nausea and center of pressure (CoP) postural sway experiments in 
male and female C57B/6 mice. Mice were evaluated in these assays 
following intraperitoneal (IP) injections of i) vehicle control, ii) CGRP 
(0.1 mg/kg) (Sigma-Aldrich), or iii) 0.3 mg/kg PACAP-38 (Bachem). 
These studies were performed in 80 wildtype C57BL/6J (JAX 664) 
mice (40F/40M). For the motion-induced nausea test, head and tail 
temperatures were measured with a FLIR E60 IR camera before, dur-
ing, and after 20 min of orbital rotation (0.75 Hz to 4 cm displacement). 
For postural sway testing, mice were placed on a force platform and 
forces and moments were recorded before and after a brief vestibular 
challenge.
Results: We confirmed that in both female and male mice during pro-
vocative motion, there is a decrease in head temperature which recov-
ers, and an associated short-lasting tail skin vasodilation . Interestingly, 
both systemic CGRP and systemic PACAP-38 injections caused similar 
reductions in head temperature, but there was no associated tail skin 
vasodilation, suggesting severe motion-induced nausea. In addition, 
mice showed increased postural sway after either systemic CGRP or 
PACAP-38 injection.
Conclusion: Our finding that systemic CGRP and PACAP have com-
parable effects on motion-induced nausea and measures of postural 
sway in mice suggests that PACAP-targeted drugs may be effective in 
patients who do not respond to CGRP-based therapeutics. This work 
was supported by R01 DC017261(AEL).
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Atypical headache in a patient with fibrous dysplasia 
of the sphenoid bone: a case report
Y. Cohen, A. A. Ashkenazi
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Correspondence: A. A. Ashkenazi
The Journal of Headache and Pain 2024, 25(Suppl 1):LP053

Objective: Fibrous dysplasia is a rare benign bone disorder known 
for its potential to affect craniofacial structures. This report highlights 
a 25-year-old male who presented with a new daily persistant head-
ache and was found to have craniofacial fibrous dysplasia. Fibrous 
dysplasia, stemming from presence of activating mutations involv-
ing G-nucleotide binding protein alpha subunit (GNAS), results in 
abnormal fibrous tissue replacing bone. It can occur in various bones, 
including the skull, occasionally causing pain and deformities.
Methods: This is a case report of a patient presented to our outpatient 
clinic.

Results: A 25-year-old male presented to our clinic with new-onset 
headache of six-week duration. The pain localized to his right peri-
orbital and temporal area. Pain was daily and worsened with eye 
movements. He had right eye tearing during the pain, but no conjunc-
tival hyperemia or droopy eyelid. There was no history of trauma or 
systemic illness. Physical examination revealed right periorbital and 
temporal bone tenderness. Neurological examination was normal. 
Ophthalmological examination revealed mild decreased visual acuity 
of the right eye. Head CT and MRI scans showed a lytic lesion in the 
right sphenoidal wing bone with a ground-glass appearance, extend-
ing into adjacent structures and involving the foramen rotundum, 
findings characteristic of fibrous dysplasia.
Conclusion: Although uncommon, fibrous dysplasia should be con-
sidered when a localized atypical craniofacial pain is present. We 
hypothesize that the patient`s headache resulted from the expanding 
fibrous dysplastic lesion, that involved the foramen rotundum through 
which the maxillary branch of the trigeminal nerve exits the skull. His 
visual deficit may have been caused by involvement of the orbit as 
well.
In conclusion, for atypical headaches in young adults, fibrous dys-
plasia should be considered, especially when craniofacial tenderness 
and characteristic radiographic findings are noted. A multidiscipli-
nary approach to management, including surgical intervention when 
required, can lead to favorable outcomes in such cases
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.

Fig. 1 (Abstract LP053)  See text for description

Fig. 2 (Abstract LP053)  See text for description
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Objective: Primary headache disorders are increasingly prevalent 
among young adults and have substantial implications for their qual-
ity of life and academic or professional achievements. This sub-study 
was designed to evaluate the impact of primary headache disorders 
on the quality of life of university students majoring in health profes-
sion fields.
Methods: A cross-sectional epidemiological study was conducted 
among university students enrolled in various health profession 
programs at the University of Applied Health Sciences in Zagreb, 
Croatia. The Croatian version of the Headache-Attributed Restriction, 
Disability, Social Handicap, and Impaired Participation (HARDSHIP) 
questionnaire was employed to determine the prevalence of primary 
headache cases and to assess their quality of life (measured using the 
WHOQoL-8 score incorporated into the HARDSHIP questionnaire). The 
Kruskal-Wallis nonparametric statistical test was utilized to investigate 
differences among independently sampled groups with respect to a 
single, non-normally distributed continuous variable.
Results: A total of 1350 full-time students participated in this study, 
comprising 253 (18.7%) males and 1097 (81.3%) females, with an aver-
age age of 22 years (M ± SD: 21.9 ± 2.27). In the sample, 525 (38.9%) 
respondents tested positive for migraine, 481 (35.6%) for tension-type 
headaches, 223 (16.5%) met the criteria for undifferentiated headaches, 
and 121 (9%) reported having no headaches. The mean WHOQoL-8 
score for migraine was 30.9, for tension-type headaches 32.4, for undif-
ferentiated headaches 31.6, and for no headaches 33.6 (a higher score 
indicating a better quality of life). Statistically significant differences 
were observed between the groups (H = 27.3; p < 0.01; η2 = 0.021).
Conclusion: These findings suggest that primary headache disorders 
can exert a substantial impact on the quality of life of university stu-
dents in health profession fields.
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Post hoc analysis of the APPRAISE study: evaluating treatment 
satisfaction and quality of life improvement in patients 
with episodic migraine‑erenumab vs standard of care
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Objective: To compare the effect of erenumab and oral standard 
of care (SoC) prophylactics on patient-reported outcomes (PROs) in 
patients with episodic migraine (EM) who completed a 52-week treat-
ment phase on initially assigned treatment.
Methods: APPRAISE was a phase 4, global, 12-month study including 
adult patients with 1 or 2 prior prophylactic treatment failures in the 
last six months that were randomized (2:1) to receive monthly subcu-
taneous erenumab (70 mg/140 mg; n=413) or daily oral SoC (n=208). 
Dose adjustment and treatment switching to SoC was allowed for 
both arms to obtain the best possible outcome for patients. This post 

hoc analysis evaluated the following PROs: PGIC, HIT-6, MIDAS, TSQM-
14, and SF-36 after 52 weeks of treatment.
Results: A total of 86.9% (359/413) of patients in the erenumab group 
vs 37.5% (78/208) in the SoC group completed 52 weeks on initially 
assigned treatment. Among the patients remaining on initial treat-
ment, 88% of erenumab-treated patients vs 50% in the SoC group 
achieved relevant clinical improvement in PGIC score (5-7) at week 52. 
Patients treated with erenumab had greater reductions from baseline 
in disability scores including HIT-6 (−10.1 vs −4.9), MIDAS (−29.2 vs 
−11.9) and improvement in SF-36 scores (8.5 vs 4.1). The mean change 
from baseline in total TSQM score (74.4 vs 42.8), domain score for 
effectiveness (38.0 vs 13.4), and global satisfaction (41.7 vs 10.8), was 
higher in the erenumab group vs SoC group and was comparable for 
convenience domain (13.0 vs 11.9) (Table).
Conclusion: This study demonstrated greater improvement in clinical 
and quality of life outcomes in patients receiving erenumab compared 
to SoC, who completed 52 weeks on initially assigned treatment. 
Albeit randomised treatment was well tolerated and considered ben-
eficial until the end of treatment phase, erenumab substantially allevi-
ated illness burden and increased treatment satisfaction compared to 
SoC, as indicated by improvement in PROs.
ClinicalTrials.gov Identifier: NCT03927144 

Table 1 (Abstract LP055)  Summary of patient-reported outcomes 
at Month 12 FOR patients who completed 52 weeks on the initially 
assigned treatment (FAS population)
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Correspondence: J. Thuraiaiyah
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Objective: To investigate the proportion of individuals with migraine 
from a tertiary care unit reporting postdromal symptoms in adherence 
with the ICHD-3 definition, and to examine how the means of enquiry 
influences the findings. Finally, we assessed to what extend the post-
dromal symptoms might impact the disease burden.
Methods: In a cross-sectional study, participants diagnosed with 
migraine were questioned about their postdromal symptoms. 
Free recall was used first, and subsequently a list of 16 potential 
postdromal symptoms were used to assess the symptoms. A semi-
structured interview was used to obtain clinical characteristic, 
while electronic questionnaires were used to assess the disease 
burden, i.e., the Headache Impact Test (HIT-6), Migraine Disability 
Assessment (MIDAS), and the World Health Organization Disability 
Assessment 2.0 (WHODAS 2.0).
Results: A total of 631 individuals were included. Using the list 
was associated with a greater proportion of participants reporting 
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postdromal symptoms (≥1 symptom) compared to free recall (504 
(79.9%) vs. 421 (66.7%), P < 0.001). Similarly, the number of symp-
toms reported was greater with the list (medians 3 [IQR 1 – 6] versus 
1 [IQR 0 – 2]; P < 0.001). The number of postdromal symptoms was 
correlated with HIT-6 (ρ = 0.14; P < 0.001) and WHODAS scores (ρ = 
0.15; P < 0.001), but no correlation was observed with MIDAS (ρ = 
0.08; P = 0.054).
Conclusion: Postdromal symptoms are higher prevalent in indi-
viduals with migraine. However, our findings underscore the 
importance of the means of enquiry and suggests the use of 
standardized assessments. Additionally, it appears that postdro-
mal symptoms are weakly correlated with both HIT-6 and WHO-
DAS scores, which indicate its potential influence on the disease 
burden.
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Objective: The objective of this study is to review the available evi-
dence regarding the benefit of using CGRP-targeted mAbs for treat-
ing patients with migraine with comorbid anxiety and depression to 
reveal possible correlations between improved comorbid anxiety and 
depression and improvements in terms of MMDs.
Methods: A literature review was conducted on clinicaltrials.gov, Pub-
Med, Ovid Medline, and EMBASE focusing on phase 3 clinical trials, 
post-hoc analysis studies, and real-world evidence (RWE) from the past 
five years. The review primarily utilized patient-reported outcomes 
(PROs) tools such as PHQ-9, HDRS, BDI-II, GAD-7, and HARS to assess 
anxiety and depression in relation to CGRP-targeted monoclonal 
antibodies.
Results: Out of 260 studies, 17 met the inclusion criteria. Eptin-
ezumab lacked sufficient evidence regarding its impact on depres-
sion and anxiety. While sufficient evidence on its effect on comorbid 
anxiety was not available, Fremanezumab was shown to significantly 
improve comorbid depression in one study. Both, Erenumab and gal-
canezumab showed significant improvement in comorbid depression. 
Galcanezumab showed faster relief from depressive symptoms com-
pared to the other injectable CGRP antagonists. Galcanezumab also 
exhibited improvements in GAD-7 scores for anxiety, although not 
statistically significant, while RWE showed promising HARS scores for 
both galcanezumab and erenumab.
Conclusion: Galcanezumab and erenumab appear to be more effec-
tive in improving concurrent depressive and anxiety symptoms in 
migraine patients compared to fremanezumab. However, it is impor-
tant to note that these psychometric questionnaires were not the 
primary outcome measures in the trials and were not specifically 
designed to investigate the effects of these medications on depres-
sion or anxiety. Further research is needed to fully understand the 
impact of CGRP antagonists on mental health disorders associated 
with migraines. These findings have implications for enhancing the 

overall well-being and quality of life for individuals with migraines and 
comorbid psychiatric conditions.
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Objective: COVID-19 restrictions exacerbated challenges in access-
ing specialized headache care, prompting telemedicine as a promis-
ing solution. We conducted a national survey in Lithuania to assess the 
impact of telehealth on headache management and identify imple-
mentation barriers and facilitators.
Methods: An anonymous e-survey was conducted in January-Febru-
ary 2023 via the Migraine Association of Lithuania. It covered patient 
sociodemographics, migraine characteristics, prior remote consulta-
tion experience, telehealth advantages/disadvantages and future con-
sultation preferences.
Results: Among 1046 survey participants, 81% had a confirmed 
migraine diagnosis. The majority were females (97%) with an average 
age of 36.7 years. Average monthly headache days (MHDs) were 6.7. 
7% had chronic migraine (CM).
35% had prior teleconsultations for headaches, mainly with GPs (26%) 
over neurologists (17%) (p<0.001). Neurologist teleconsultations cor-
related with a greater distance to a specialist (p=0.032), CM (p=0.007) 
and more MHDs (p=0.006). Teleconsultation outcomes included treat-
ment extensions (83%), prescriptions for new prophylactic treatment 
(28%, effective for 74% of patients), and new acute treatments (27%, 
effective for 77%). Reasons for not seeking teleconsultations (n=704) 
included a lack of awareness that teleconsultations were offered (70%) 
and specialists not providing such consultations (18%).
67% preferred mixed-type consultations in the future. In-person-only 
preference (29%) correlated with lower education (p<0.001), on-site 
work (p=0.005), lower self-evaluated digital literacy (p=0.018), physi-
cally demanding work (p<0.001), retirement (p=0.017), absence of 
prior treatment extension during teleconsultations (p=0.008) and dis-
satisfaction with remotely prescribed treatment (p=0.005).
Conclusion: This study reveals higher telehealth utilization by 
patients with severe migraines in Lithuania. Key barriers include insuf-
ficient digital literacy, prior dissatisfaction, and low healthcare pro-
vider engagement. A preference for mixed appointments indicates a 
promising strategy for integrating remote consultations into routine 
migraine management, facilitating care access without compromising 
its quality.
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Clinical characteristics and diagnostic delay in Cluster headache 
in Egypt
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Correspondence: M. Nada
The Journal of Headache and Pain 2024, 25(Suppl 1):LP059

Objective: We aim to present for the first time in Egypt, the clinical 
characteristics of cluster headache and assess the diagnostic delay.
Methods: A cross sectional study that included all patients presenting 
with cluster headache diagnosed according to ICHD-III from two large 
centers from 2 governorates in Egypt over 1 year. Demographic and 
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clinical characteristics were collected. Rate of diagnostic delay in diag-
nosis was calculated. The protocol was approved by Cairo university 
ethical committee.
Results: Our registry data included 1187 patients with primary head-
aches who presented in the two headache centers over 1 year. The 
majority of patients had migraine (81.5%), tension type headache 
(14.9%), while patients diagnosed as cluster headache represents 
1.9% of all patients. The majority of patients were males (82%) male to 
female ratio 4.75:1. The mean age was 37.9 ± 10 years, while the mean 
age of disease onset was 25 ± 8 years. Sixteen patients (69.6%) were 
smoker while 6 patients (26.1%) had comorbidities (hypertension, 
ischemic heart disease and diabetes). Sixty-five percent of patients 
had episodic CH, while 34.8% had chronic CH. Most of patients (95.7%) 
had strictly unilateral pain (right side 52.2%, left side 43.5%), while 
only one patient had alternating pain. The most common autonomic 
features were rhinorrhea (91%), ptosis (87%), and lacrimation (78%). 
Migrainous features as photophobia, phonophobia, nausea and vom-
iting were found in 26% of patients more in males (4 out of 6). Most of 
the attacks were nocturnal with infrequent attacks occurring in early 
morning. The median attack severity by Visual Analog Scale (VAS) was 
10 (8-10). The bout duration of CH lasted average 1-4 months dura-
tion. The time interval of diagnostic delay ranged from 0.5-29 years, 
with mean diagnostic delay 9.8 ± 7.9 years. The longer diagnostic 
delay was associated with poorer response to prophylactic treatment 
and required polytherapy
Conclusion: Our study showed that cluster headache presents 1.9% of 
primary headache disorders in Egypt. A wide range of diagnostic delay 
was found that mandate the importance of diagnostic awareness.

Fig. 1 (Abstract LP059)  See text for description

Fig. 2 (Abstract LP059)  See text for description
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Objective: Status migrainosus is defined as >72 hours of debilitat-
ing 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 epi-
sodic status migrainosus in a Mexican population.
Methods: PREMECEF (First Mexican Headache Registry) is a registry of 
headaches in Mexican population. We analyzed the clinical character-
istics, treatment and evolution of people with migraine attacks fulfill-
ing duration >72 hours.
Results: 14 cases were identified. All were female. The main duration 
of headaches was 72 hours. The current frequency is between 3 to 5 
months. Pain quality was pulsatile, mean pain intensity 7/10. The most 
prevalent accompanying symptom was photophobia. Associated trig-
gers were menstruation, alcohol intake, emotional stress, smoke and 
sweet flavors. Depression and anxiety were also described. The treat-
ment to terminate the status with intramuscular betamethasone in 
four patients and triptans in the rest, all of them with a good sympto-
matic response.
Conclusion: The mechanisms that terminate a migraine attack are 
not known. Whatever they are, in these patients they are ineffec-
tive. It could be a special variety of migraine that tends to have a dif-
ferent evolution, as well as a lesser response to abortive treatment. 
Given the frequency of attacks in our patients, they were success-
fully 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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Objective: Hypnic Headache (HH) is a rare primary headache disorder 
characterized by headache attacks that occur exclusively during sleep, 
awakening the patient. HH typically affects individuals older than 50 
years. Its pathophysiology is incompletely understood, however, the 
strong association with sleep suggests hypothalamic involvement. To 
date, treatment options for HH have been evaluated in case reports 
and case series only, with various medications showing efficacy. Here 
we report on our experience with HH treatment.
Methods: This is a case series of HH patients seen at the Shaare Zedek 
Medical Center Headache Clinic. Patients met the ICHD-3 criteria for 
HH. Data was collected from the patients’ electronic medical records 
and by phone calls. We analyzed headache clinical characteristics and 
response to treatment in each patient.
Results: Six patients were included. The mean age at symptom onset 
was 63.8 years (SD: 9.93, range: 50—80), with a male-to-female ratio of 
2:1. Headache was bilateral in 100% of patients, with a predilection for 
the vertex (83% of cases). Headache occurred exclusively during night-
time sleep in all patients. None of the patients exhibited autonomic 
manifestations or migrainous features during attacks, although 33% 
had previously experienced migraine. Two patients who were initially 
given verapamil showed an excellent response, with an 87% reduc-
tion in headache days (from 30 to 4 days per month). Similarly, two 
patients initially treated with caffeine had an excellent response, with 
a 73.4% reduction in headache days (from 30 to 8 days per month). 
Two other patients who were given melatonin showed mild or no 
improvement; subsequently, indomethacin was prescribed, still with 
only mild improvement.
Conclusion: In this case series, verapamil and caffeine demonstrated 
efficacy in the treatment of HH, whereas indomethacin and melatonin 
yielded less favorable results. Our findings suggest that verapamil, for 
which there are few reports as a treatment for HH, may be effective for 
this disease.
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Objective: Headache is a common neurological disorder that affects 
individuals across various age groups. Among university students, 
we try to measure the burden of these factors like academic stress, 
lifestyle changes, and irregular sleep patterns may contribute to the 
occurrence of headaches.
Methods: In this study, a scientific approach was employed to explore 
the prevalence and impact of headaches among students at Delta 
University, Egypt. The study utilized a cross-sectional survey method-
ology, specifically the Headache Impact Test questionnaire, to collect 
data from a sample of 515 participants. The primary aim was to assess 
the prevalence of headache impact and to identify the factors that 
contribute to its occurrence. Additionally, to gain further insight into 

the potential triggers of headaches, a separate Headache question-
naire cross-sectional survey was conducted.
Results: 375 participants (72.8%) experienced a severe impact of 
headaches, 61 participants (11.8%) had a substantial impact of head-
aches, 60 participants (11.7%) reported some impact of headaches, 
and 19 participants (3.7%) experienced little to no impact from 
headaches.
In the headache questionnaire, the predominant response, as indi-
cated by 92.8% of the participating students, was that their headaches 
were associated with stress. The mean age of onset for these head-
aches was found to be 15.75 ± 2.76 years, with a range spanning from 
6 to 23 years.
Conclusion: Most of participants experienced a severe impact 
of headaches,11.8% of them had a substantial impact of head-
aches,11.7% reported some impact of headaches, and 3.7% experi-
enced little to no impact from headaches, the predominant response 
was that their headaches were associated with stress.
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Fig. 1 (Abstract LP062)  See text for description Fig. 2 (Abstract LP062)  See text for description
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Fig. 3 (Abstract LP062)  See text for description
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Objective: To enable a safety and efficacy comparison of diverse 
migraine prophylaxis options, including medications and devices, 
using Network Meta-analysis (NMA), incorporating direct and indirect 
evidence.
Methods: A systematic literature search was conducted in the Pub-
Med, Cochrane & ClinicalTrials.gov databases upto 20 April 2023, 
to identify randomized placebo-controlled trials on medications & 
devices for migraine prophylaxis in adults. NMA was conducted using 
the Bayesian framework in Winbugs software platform & Surface 
Under Curve Ranking Area (SUCRA) scores were created to rank the 
interventions.
Results: 28 eligible trials involving 13,112 patients were identi-
fied. Studies having the Confidence Interval data of their end-points 
were considered. Atogepant & Eptinezumab demonstrated favora-
ble outcomes in exploratory quality-of-life assessments. On safety, 
all interventions were comparable to placebo, except Amitriptyline, 
Topiramate, Fremanezumab, and Galcanezumab. Devices (Nerivio, 

Genesis, gammaCore) & gepants were the safest interventions. Atoge-
pant & devices like Cefaly & Nerivio had the major proportion of sub-
jects experiencing ≥50% reduction in Monthly Migraine Days (MMDs). 
Calcitonin gene-related peptide monoclonal antibodies (CGRP-mAbs) 
and non-pharmacological therapies like Nerivio, displayed high 
SUCRA scores for difference with placebo in mean MMDs reduction; 
however, for Nerivio the sample size was smaller. Nerivio exhibited 
superior SUCRA scores over placebo for reducing the mean monthly 
headache days among all evaluated interventions. Nerivio and Galcan-
ezumab exhibited higher efficacy in reducing acute medication usage 
days vs placebo.
Conclusion: Our NMA results suggest that neuromodulation devices 
(Nerivio), CGRP-mAbs, and Atogepant offer promising safety and key 
efficacy profiles for migraine prophylaxis. Studies with larger sample 
sizes and head-to-head comparisons are needed.
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Objective: Investigate the effect of median nerve stimulation (MNS) 
on headache frequency and cortical activities in migraine without aura 
(MwoA), and identify potential electroencephalogram (EEG) biomark-
ers for long-term MNS intervention.
Methods: Twenty patients with MwoA received daily 30-minute 
sensory-level MNS on the left volar forearm for 8 weeks. The partici-
pants used an electronic headache diary to record monthly headache 
days (MHD) as the primary outcomes. Eye-opened EEG was recorded 
using 32-channel actiCHamp EEG system (Brain Product, Germany) at 
the beginning, 8th week (Posttest), and 12th week (Follow-up) after 
the intervention started. EEG before and after a single session MNS 
was also recorded before the 8-week intervention. The relative power 
spectral density (rPSD) of EEG was analyzed for the prefrontal, frontal, 
parietal, temporal, and occipital regions.
Results: After the 8-week MNS intervention, MHD significantly 
decreased at Posttest (-1.8 d/M) and Follow-up (-1.4 d/M). Significantly 
decreased occipital rPSD in the delta band was observed at Posttest. In 
addition, increased occipital rPSD within beta, low gamma, and high 
gamma bands were also noted. Our correlation analysis revealed that 
MwoA with greater decrement in delta rPSD in the frontal and tem-
poral regions after a single session MNS at baseline showed a greater 
reduction in the MHD after intervention.
Conclusion: Our preliminary findings suggest that eight weeks of 
MNS can reduce MHD and lead to consistent changes in cortical activ-
ity among patients with MwoA. The decrease in delta rPSD at the 
occipital region may indicate a reduction in migraine severity (Bjørk, 
M. H. et al., 2009), while the increase in beta rPSD after treatment sug-
gests that brain activity may become more similar to that of healthy 
individuals (Cao, Z. et al., 2016). Furthermore, changes in rPSD follow-
ing a single session of MNS may serve as a predictor of the long-term 
effects of MNS in migraine prevention.
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Fig. 1 (Abstract LP064)  The monthly headache days at three time 
points

Fig. 2 (Abstract LP064)  The occipital rPSD within different fre-
quency bands at three time points

Fig. 3 (Abstract LP064)  The correlation between delta rPSD changes 
induced by a single MNS session and MHD reduction following an 
8-week intervention
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of chronic migraine with limited therapy options in a patient 
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F. Rimmele, P. Kropp, T. P. Jürgens
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Objective: Intranasal kinetic oscillatory stimulation (K.O.S.) is a new 
prophylactic therapy for chronic migraine that has shown good toler-
ability and efficacy in a recent study. Systemic mastocytosis is a rare 
disease that occurs in the form of indolent systemic mastocytosis (ISM) 
most often in younger adults between the ages of 20 and 40. Various 
stimuli such as allergens, drugs, etc. can lead to uncontrolled mast cell 
degeneration, which can result in a variety of symptoms, including 
anaphylactic shock.
Methods: A 45-year-old female patient with a history of chronic 
migraine with visual auras presented to our headache centre. In addi-
tion to systemic mastocytosis with evidence of a KIT-D816V mutation, 
the patient suffers from bronchial asthma, recent depression and 
anxiety disorder. On average, the patient had migraines on 18 days/
month. Due to the mastocytosis and allergic reaction to multiple sub-
stances, acute medication was only possible with tramadol, which had 
only a moderate effect. The established medicinal migraine prophy-
lactics could not be used because of various contraindications; the 
patient reacted allergically to the amitriptyline considered and the 
multiple injections of prophylaxis with onabotulinumtoxinA are also 
contraindicated in mastocytosis.
Results: The patient received kinetic oscillation stimulation (K.O.S.) in a 
double-blind, randomised placebo-controlled study. Over a period of 
6 weeks, weekly stimulation of 10 minutes per nostril was performed, 
during which the migraine improved very well and a reduction to an 
average of 8 migraine days/month was achieved. The patient reported 
no side effects during the stimulation therapy. After completion of 
the study and unblinding, the patient could be assigned to the test 
(verum) group. The improvement effect lasted for 4 months.
Conclusion: In this particular case, established migraine prophylactic 
medication was not possible in a patient with chronic migraine due to 
her other illnesses, especially systemic mastocytosis. The K.O.S. carried 
out within the framework of a study turned out to be a well-tolerated 
and long-lasting prophylaxis with good efficacy.
Disclosure statement: Informed consent to publish this case study and 
its potentially identifiable information of the patient was obtained 
from the individual involved. The patient gave explicit permission 
for the publication of this case report, including any relevant clinical 
details.
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Objective: This study aimed to compare the frequency band activity 
of the delta, theta, alpha and beta 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 the reliability of these frequency bands in HC.
Methods: To study this, five minutes of resting state EEG were 
recorded during two sessions in 66 migraine patients (MP) (15.65 ± 
5.1 headache days per month) and 30 HC. The mean time between 
the first and second session was 10.4 ± 15.43 days. Patients were diag-
nosed with HFEM or CM according to the International Classification 
of Headache Disorders (ICHD-3). Only EEG recordings of MP in the 
interictal and ictal phase were used for the statistical analysis. Clinical 
and sociodemographic data were collected. The mean relative power 
of the delta (1-3,9 Hz), theta (4-7,9 Hz), alpha (8-12,9 Hz) and beta (13-
30 Hz) frequency in the fronto-central, temporal and occipito-parietal 
regions were computed. Mixed-effect linear regression models (LMM) 
were used for comparison between groups. The p-value is adjusted 
with the fdr method.
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 intraclass correlation (ICC) analysis in 
HC confirmed the consistency of power for the delta (ICC>0.79), theta 
(ICC>0.88), alpha (ICC>0.89) and beta band (ICC>0.82) between the 
two EEG sessions. The results of the LMM showed no significant main 
effect of group (interictal, ictal and HC) on the power of delta (p>0.61), 
theta (p>0.61), alpha (p>0.13) and beta (p>0.16) band.
Conclusion: Our results demonstrate that the power activity of all four 
frequency bands are reliable individual measurements of brain activ-
ity but do not differ between migraine patients (both interictally and 
ictally) and healthy controls.
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