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Background: This project aims to compare the likelihood of a
theoretical drug-drug interaction between a number of
abortives and preventives using DrugBank"s application pro-
graming interface (API) versus the empirically reported inter-
actions using the FDA"s Adverse Event Reporting System
(FAERS) API.

Methods: We included, as input, abortive and preventive drugs
from the AHS Position Statement on Integrating New Migraine
Treatments into Clinical Practice, as well as Szperka"s, Migraine
Care in the Era of COVID-19. All combinations of up to 3 abor-
tives and/or preventives are screened for interactions through
DrugBank and FAERS. If at least one interaction, of any type, is
listed, then it is included here and compared across the two
databases.

Results: We included 38 abortives and 23 preventives. We down-
loaded DrugBank data on August 26, 2020 and included FAERS
data from October 2012 to March 2020. Table 1 contains the
number of interactions for a given number of medications. Due
to hardware limitations, 3 abortives vs. 3 preventives was not
analyzed.

Conclusion: The likelihood of an interaction increases as the number
of combinations of abortives and preventives increases. Per Drug-
Bank, the chance of an interaction is >99% once more than 3 drugs
are used in combination. Whereas, the reported interaction is actually
less, 60%, per FAERS. This data may help providers to use more ra-
tional polypharmacy.

B BMC

Check for
updates

DrugBank: # of Interactions
Preventives

FAERS: # of Interactions
Preventives

Abortives 1 2 3 | Abortives: 1 2 3
628 9146 66994 1 151 3725 39584
2 15350 177289 1244829 2 6392 103891 915594
3 193185 2134216| * 3 115799 1574622 | *
# of Possible Combinations
Preventives Preventives
Abortives 1 2 3 | Abortives 1 2 3
1 874 9614 67298 1 874 9614 67298
2 16169 177859 1245013 2 16169 177859 1245013
3 194028 2134308 * 3 194028 2134308| *

Probability of Interaction
Preventives

Preventives

Abortives 1 2 3 | Abortives 1 2 3
1 0.7185354 0.9513209 0.9954827 1 0.1727688 0.3874557 0.5881898
2 0.9493475 0.9967952 0.9998522 2 0.3953243 0.5841200 0.7354091
3 0.9956552 0.9999568| * 3 0.5968159 0.7377669| *

Table 1 (abstract ALO1). See text for description
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Objective: Migraine with aura (MwA) is associated with a 2-fold risk
of ischemic stroke. Higher incidence of atrial fibrillation (AF) has been
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demonstrated in MwA compared to Migraine without aura (MwoA)
in longitudinal cohort studies. The Mayo Clinic Cardiology team de-
veloped an artificial intelligence-enabled ECG (AI-ECG) algorithm that
predicts probability of AF in ECGs interpreted as normal sinus rhythm
(NSR). We aim to assess the probability of AF predicted by the Al-
ECG algorithm in patients with MwA and MwoA.

Methods: Adult patients with a MwA or MwoA diagnosis and at least
one NSR ECG within the past 5 years at Mayo Clinic were identified.
Patients with AF and inconsistent diagnoses of migraine types were
excluded. The AI-ECG data with the highest predicted AF probability
was used to compare the MwA and MwoA groups.

Results: The analysis included 676 MwA and 1124 MwoA patients.
The MwA group was significantly older than MwoA (50.2 vs. 46.6, p <
0.001). After adjusting for age and sex, MWA patients had a higher
mean probability of AF compared to MwoA (7.6%+0.5% vs. 5.9%=*
0.4% p =0.003). The difference of AF probability between MwA and
MwoA was significant in men, but not in women.

Conclusions: The probability of AF predicted by an Al-enabled ECG
algorithm is significantly higher in patients with MwA compared to
MwoA. This supports that AF-mediated cardioembolism plays a sig-
nificant role in the MwA-stroke association.

Table 1. Comparison of maximum AF prediction rate after excluding those with a
confirmed diagnosis of AF

=
Migraine Migraine Total P-value
with Aura without
(N=676) Aura
(N=1124)
Mean (SD) 0.073 (0.158) | 0.046 (0.103) | 0.056 (0.127) | 0.005'
Adjusted for Age and Sex
Total (SE) N=1800 0.076 (0.005) | 0.059 (0.004) | 0.0557(0.127) | 0.003*
Men (SE) N=431 0.108 (0.012) | 0.076 (0.011) | 0.090 (0.171) 0.043°
Women (SE) N=1369 0.052 (0.005) | 0.041 (0.004) | 0.045 (0.108) | 0.079°

! Wilcoxon rank sum p-value, before adjusting for age and sex
* Adjusted for age a

* Adjusted for ag
SD=standard deviation
SE=standard error

Table 1 (abstract AL02). See text for description
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Background: Migraine has complex polygenic origins with a heritabil-
ity of estimated 40-70%. Both common and rare genetic variants are
believed to underlie the pathophysiology of the prevalent types of
migraine, migraine with typical aura and migraine without aura.
However, only common variants have been identified so far.
Methods: We utilize a systems genetics approach and integrate RNA
sequencing data from brain and vascular tissues knwon to be in-
volved in mgriane, and assessed whole genome sequencing of 117
families with clustering of migraine. We then use a whole genome
sequenced cohort of clinical and urelated patients with migraine.
Results: A gene module in the visual cortex, based on single nuclei
RNA sequencing data, that had increased rare mutations in the mi-
graine families and replicated this in a second independent cohort of
1930 patients. This module was mainly expressed by interneurons,
pyramidal CA1, and pyramidal SS cells, and pathway analysis showed
association with hormonal signalling (thyrotropin-releasing hormone
and oxytocin receptor), Alzheimer"s disease pathway, serotonin re-
ceptor pathway and general heterotrimeric G-protein signalling
pathways.

Page 2 of 153

Conlcusion: We demonstrate that rare functional gene variants are
strongly implicated in the pathophysiology of migraine. Furthermore,
we our results may explain some of the missing heritability and thus
mechanisms behind migraine.
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Objective: We set out to conduct the largest genome-wide analysis
of migraine to date and further evaluated shared and distinct genetic
components in the two main migraine subtypes: migraine with aura
(MA) and migraine without aura (MO).

Methods: Our analysis included 102,084 migraine cases and 771,257
controls. We used LDSC to evaluate whether the polygenic migraine
signal was enriched near genes that were active in certain tissue or
cell types.

Results: We identified 123 risk loci of which 86 are novel. A stratifica-
tion of the risk loci by subtypes indicated 3 risk variants that appear
specific for MA (in HMOX2, CACNATA and MPPED?2), 2 that appear
specific for MO (near SPINK2 and near FECH), and 9 that increase sus-
ceptibility for migraine regardless of subtype. The new risk loci in-
clude genes encoding recent migraine-specific drug targets, namely
calcitonin gene-related peptide (CALCA/CALCB) and serotonin 1F re-
ceptor (HTR1F). We report enrichment of migraine signal in 5 central
nervous system and 3 cardiovascular cell types, and in single cell
types of digestive system, musculoskeletal/connective tissue and
ovary at FDR 5%.

Conclusion: New risk loci include migraine-specific drug targets. We
provided a concrete view to the homogeneity and heterogeneity in
the genetic background of migraine subtypes. Genomic annotations
among migraine-associated variants supported that neurovascular
mechanisms underlie migraine pathophysiology.
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Objective: To study the prevalence of dry eye disease (DED) in migraine
patients and compare it with non-migraine controls.

Method: This was a cross-sectional, observational hospital-based study.
Sixty preventive drug-naive migraineurs diagnosed by ICHD-3 and 60
controls (patients presenting for refractive error without any migraine),
aged 18-65 years were studied. Patients with comorbidities that can
cause DED were excluded. Tear film break-up time (TBUT), Fluorescein
staining, Schirmer"s-l test, and ocular surface disease index (OSDI)
scores were generated. Severe DED was diagnosed using the ODISSEY
algorithm. Only severely affected eye was used for comparison.

Result: The migraineurs and the controls were age and sex-matched
(33.5 £ 7.1; M: F=46:14 vs 33.8 + 7.4; M: F=46:14). The mean TBUT (11.65+
6.33 vs 14.30+4.67 seconds) and fluorescein scores (1.125+0.81 vs 0.692+
0.63) were significantly worse in cases compared to controls (p=0.010).
The prevalence of DED and severe DED was found to be higher in mi-
graine patients (46.7% and 16.7%) as compared to controls (18.3% and
1.7%) (Table1). Among the migraineurs, only mean pain severity was sig-
nificantly associated with the presence of DED (Table 2). Migraineurs with
severe DED had both higher frequency and severity of headache attacks.
Conclusion: DED was more common in migraine patients compared
to non-migraineurs. Severe DED in migraineurs was associated with
increased frequency and severity of headache.

Table 1: Comparison of DED parameters between the cases and controls
Parameters Cases Controls p value
|Frequency |% Frequency |%

Fluorescein staining .

(log)

0 15 25.0% 25 41.7% 0.010
I | 21 [350%| 23 [383%

1.5 9 15.0% 11 18.3%

2 [ 9 |15.0% I 1.7%

25 E 5.0% 0 0.0%

>2.5 E 5.0% 0 0.0% |
;Schirmer's test (mm) ‘ [

Normal 1 18.3% 2 16.7 0.002
(G 15mm) I

Low normal (11- 2 36.7% 27 45%

15mm)

Borderline (5-10mm ) 19 31.7% 11 18.3%
Abnormal (<5mm) 08 13.3% 0 0%

OSDI Score |

0~ 12 (Normal) 11 18.3% 16 26.7% <0.001
o22(Mild |13 [216%| 25 |41L7%

23 — 32 (Moderate) 15 25% 12 20%
>33(Severe) [ 2l 35% 07 11.6% |

TBUT

Dry eye disease present | ; <0.001
(;’BU’T pos Sec‘(’m 3 28 [467% | 1 18.3%

Mild dry eye disease | 18 30.0% 10 16.7%

Severe Dry eye disease

present (ODISSEY 10 16.7% 1 1.6%

scoring algorithm) |

Table 1 (abstract ALO5). See text for description
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Table 2: Comparison of headache characteristics between
migraineurs with and without DED
Migraine
DED No DED p value
characteristics
Mean Migraine
4.00+1.44 3.69+1.55 0.425
frequency/month
Mean Duration of
5.86+3.51 4.28+2 46 0.053
migraine (in years)
Visual analog scale
7.11£1.07 5.78+0.97 <0.001
score
Aura
16/12 13/19 0.308
(present/absent)
Migraine subtype
16/12 14/18 0.430
(episodic/chronic)
Table 2 (abstract ALO5). See text for description
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Objective: Previous structural imaging studies in cluster headache
(CH) used either volume- (VBM) or surface-based morphometry (SBM)
to evaluate related morphological changes. A study combining both
methods may provide further insights.

Methods: 94 CH (47 during in-bout [CH-in], and 47 during out-of-
bout period [CH-out]) and 47 healthy controls (CTL) were ana-
lyzed. VBM and SBM were applied to investigate between-group
differences. Averaged volumes or cortical thicknesses from re-
gions showing group differences were correlated with clinical
parameters.

Results: Compared with CTL, VBM showed reduction of gray mat-
ter volume (GMV) in multiple areas, confined to the pain matrix,
in patients with CH (CH-all), CH-in and CH-out. Increased GMV at
bil putamen was observed in CH-all and CH-in, but not CH-out,
suggesting this effect may be derived from CH-in. SBM revealed
a reduction of cortical thickness in ant/mid cingulate, and bil in-
sula cortices in CH-all and CH-in, but not CH-out, suggesting CH-
in contributed to this effect. Additionally, the cortical thickness at
right insula correlated negatively with disease duration in CH-in
group.

Conclusion: CH-in and CH-out showed distinct morphological
changes. Both groups showed reduced GMV in regions within the
pain-processing network, while CH-in additionally presented with re-
duced cortical thickness over bil insular and cingulate cortices, and
increased volume in bil putamen. These changes may be related to
trait- and state-dependent effects.



The Journal of Headache and Pain 2021, 22(Suppl 1):103

CH>CTL

Fig. 1 (abstract AL06). See text for description

CH_all < CTL

CH_in<CTL

p <0.08 (TRce)

Fig. 2 (abstract AL06). See text for description
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disorders. Questions explored the course of headache, daily
habits, psychological factors related to COVID-19, general mood
and school stress.

Results: We collected the answers of 707 patients. In the multivariate
analysis, we found that reduction of school effort and anxiety was
the main factor explaining the improvement in the subjective trend
of headache and the intensity and frequency of the attacks (p <
0.001). The greater the severity of headache, the larger was the clin-
ical improvement (p < 0.001). Disease duration was negatively associ-
ated with the improvement (p < 0.001). It is noteworthy that clinical
improvement was independent of prophylaxis (p > 0.05), presence of
chronic headache disorders (p > 0.05) and geographical area (p >
0.05).

Conclusions: Our study showed that lifestyle modification represents
the main factor impacting the course of primary headache disorders
in children and adolescents. In particular, reduction in school-related
stress during the lockdown was the main factor explaining the gen-
eral headache improvement in our population.

Fig. 1 (abstract ALO7). See text for description
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Objective: The present Italian multicenter study aimed at investigat-
ing whether the course of primary headache disorders in children
and adolescents was changed during the lockdown necessary to
contain the COVID-19 emergency in ltaly.

Methods: During the lockdown, we submitted an online question-
naire to patients already diagnosed with primary headache

(a) (b)

() (d)

Fig. 2 (abstract AL07). See text for description
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Objective: We sought to investigate the patient experience of telemedi-
cine for headache care during the COVID-19 pandemic.

Methods: The American Migraine Foundation designed a standardized
electronic questionnaire to assess the patient experience of telemedi-
cine for headache care between March and September 2020. The ques-
tionnaire was distributed electronically to more than 100,000 members
through social media platforms and email database.

Results: A total of 1172 patients responded to our electronic question-
naire, with 1098 complete responses. 93.8% patients had a previous
headache diagnosis. 648 patients reported they had used telemedicine
for headache care during. 85.5% patients used it for follow up and
14.5% for new patient visits. During the telemedicine encounters,
43.7% were evaluated by headache specialists, 34.4% by general neu-
rologists, 30.7% by primary care providers, 11.3% by headache nurse
practitioners. 7.4% patients received a new headache diagnosis, and a
new treatment was prescribed for 52.3% patients. 82.8% of patients
rated the telemedicine headache care experience as "very good" or
"good". 89.8% patients indicated that they would continue to use tele-
medicine for their headache care.

Conclusions: Our study evaluating the patient perspective demonstrated
that telemedicine facilitated headache care for many patients during the
COVID-19 pandemic, resulting in high patient satisfaction rates, and a de-
sire to continue to utilize telemedicine for future headache care.

Table 1 Baseline demographics and previous headache diagnosis

Total number of survey responses 1172 Missing
data
Age N=1160 12
Mean 49.5 years old
o <18 years old 12
o 19-86 years old 1148
Gender N=1172 0
o Female 1017 (86.8%)
o Male 138 (11.8%)
o Non-binary 7 (0.6%)
o Prefer not to disclose 10 (0.9%)
Previous headache diagnosis N=1027 145
o Migraine 1027 (95.6 %)
o Cluster headache 16 (1.5%)
o Tension type headache 7(0.7%)
o Others 24 (2.2%)
Two or all of the above headache diagnosis 9
Headache after traumatic brain injury 4
Sp : ial hyp & 1
Idiopathic intracranial hypertension 1
New daily persistent headache 3
Occipital neuralgia 2
Cervicogenic headache 1
Unknown 2
Headache associated with COVID-19 1

Fig. 1 (abstract ALO8). See text for description

Patient preferences to continue to use telemedicine
for headache care, =

poor Other unsure

4% 3% 3%

Patient ratings of the telemedicine experience
n=638

no
%

1a 1

Fig. 2 (abstract ALO8). See text for description
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Background: Coronavirus disease 2019 (COVID-19) has an increased
propensity for systemic hypercoagulability and thromboembolism.
An association of cerebrovascular diseases especially CVT has been
reported among these patients. The objective of the present study is
to identify risk factors, presentation, and outcome of CVT in COVID-
19 patients.

Methods: It is a multicenter and multinational prospective observa-
tional study. Ten centers in four countries participated in this study.
Study included patients (aged > 18 years) with symptomatic CVT and
recent COVID-19 infection.

Results: 20 patients (70% men) were included. Mean age was 42.4
years with a male to female ratio of 2.3:1. Headache (85%) and sei-
zures (65%) were the common neurological features with a mean ad-
mission Glasgow Coma Score (GCS) of 13. Respiratory symptoms
were absent in 45% of the patients. The most common MRI finding
was infarction (65%). Superior sagittal sinus (65%) was the most com-
mon site for thrombosis. Acute inflammatory markers were raised.
Homocysteine was elevated in half of the cases. Mortality rate was
20%. A good functional outcome was seen in the surviving patients
with a mRS at discharge was 1.3.

Conclusion: COVID-19 patients are at high risk for CVT secondary to
the high incidence of systemic thromboembolism. CVT should be
suspected in COVID-19 patients presenting with headache or sei-
zures. Mortality is high but the functional neurological outcome is
good among survivors.
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Objective: Headache is the most common neurological symptom
during COVID-19 and a frequent adverse event after viral vaccines.
We aimed to investigate the frequency and clinical associations of
COVID-19 vaccine-related headache.

Methods: We developed a detailed web-based questionnaire screen-
ing headache following vaccination in healthcare professionals who
received at least one dose of COVID-19 vaccine. We investigated the
associations of this headache with primary headache disorders, main
comorbid conditions, headache history during COVID-19 or following
influenza vaccine.

Results: A total of 1247 participants (mean age, 47.6+12.3
years;860 females) contributed to the survey;131 (10.5%) had
been infected with COVID-19, being asymptomatic or mildly
symptomatic in 111 (84.7%). Nearly one-third of all participants
(386;31%) had headache after vaccination; 99(25.6%) experienced
headache lasting more than two days. The diagnosis of primary
headache disorders and migraine were significantly more fre-
quent in participants having COVID-19 vaccine-related headache
(p<0.000; p<0.000). The rates of headache during COVID-19 or
following influenza vaccine were also significantly higher (p=
0.003 and p<0.000). Thyroid diseases showed also a significant
association(p=0.001).

Conclusion: Headache is a frequent adverse event following the
COVID-19 vaccine and mostly experienced by people with primary
headache disorders, having headache during COVID-19 or headache
related to other viral vaccines.
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Objective: To evaluate gray matter alterations in patients with persist-
ent headache after COVID-19 resolution.

Methods: Exploratory case-control study. High-resolution 3D brain
T1-weighted Magnetic Resonance Imaging data were acquired in pa-
tients with persistent headache after COVID-19 infection and healthy
controls (HC). FreeSurfer (version 6.0) was employed to segment the
T1-weighted images and extract the mean values of the cortical
curvature (CC) and thickness (CT), surface area (SA) and gray matter
volume (GMV) of 68 cortical regions. GMV comparisons were ad-
justed for intracranial volume. Significant results were considered
with p < 0.05 (False Discovery Rate corrected).

Results: Ten patients with persistent headache after COVID-19 (mean
age: 53.8 + 7.8 years; nine women) and 10 HC balanced for age and
sex (mean age: 53.1 + 7.0 years; nine women) were included in the
study. Significant higher mean SA and GMV values were found in pa-
tients with persistent headache compared to HC in the bilateral med-
ial orbitofrontal cortex, left rostral middle frontal gyrus, and right
pars opercularis and superior frontal gyrus. In the patients, significant
higher GMV in the right caudal anterior cingulate gyrus and SA
values in five temporal, frontal and parietal regions were observed.
No CC or CT changes were found.

Conclusions: Persistent headache after COVID-19 infection is related
to gray matter cortical changes defined by higher GMV and SA
values mainly localized in frontal regions.

ALO12

Comparison of quantitative headache parameters of headache
after vaccination against COVID-19 (Coronavirus SARS-CoV-2) with
AZD1222, BNT162b2, mRNA-1273 and BBIBP-CorV vaccines

C. Gobel'?, A. Heinze?, S. Karstedt'?, M. Morscheck?, L. Tashiro?, A.
Cirkel?, Q. Hamid®, R. Halwani®, M. H. Temsah?, M. Ziemann®, S. Gorg®, T.
Minte', H. Gobel?

"University Hospital Schleswig-Holstein, Department of Neurology,
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3University of Sharjah, College of Medicine, Sharjah, United Arab
Emirates; 4ng Saud University, College of Medicine, Riyadh, Saudi
Arabia; *University Hospital Schleswig-Holstein, Institute of Transfusion
Medicine, Lubeck, Germany

Correspondence: C. Gobel
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Background: It is not yet known whether the phenotypes of head-
ache after of vaccination against COVID-19 differ with the various
available vaccines. This study aims to compare quantitative headache
parameters of headache after COVID-19 vaccination with AZD1222
(AstraZeneca), BNT162b2 (BioNTech/Pfizer) mRNA-1273 (Moderna)
and BBIBP-CorV (Sinopharm).

Methods: The study is a continuous prospective multicenter observa-
tional cohort study taking place during the Covid-19 vaccination
campaign. With a publicly available online questionnaire, specific as-
pects of the headache phenotype, the vaccine used and related vari-
ables were collected globally. This is an interim analysis after

Page 6 of 153

vaccination with AZD1222 (n=2464), BNT162b2 (n=3285), mRNA-
1273 (n=583) and BBIBP-CorV (n=252).

Findings: Headache intensity on the VRS (0-5) was as follows:
AZD1222 (3.58+0.90), BNT162b2 (3.37+0.86), mRNA-1273 (3.46+0.84)
and BBIBP-CorV (3.06+0.88). The headache intensity after vaccination
with AZD1222 was found to be significantly higher than that of the
other vaccines. The latency of headache onset after vaccination with
AZD1222 was found to be significantly less than that of the other
vaccines. The headache duration after vaccination with AZD1222 was
found to be significantly longer compared to BBIBP-CorV.
Interpretation: Quantitative parameters of headache after Covid-19
vaccination are strongest after vaccination with AZD1222 compared
to other vaccines, and least pronounced with BBIBP-CorV.

ALO13

Heat Pain Threshold and Mechanical Punctate Pain Threshold
Predict Treatment Outcomes of Patients with Chronic Migraine
L. L. Pan', K L Lai"? Y. F. Wang'?3, S. P. Chen'?® W. T. Chen'*?, S. J.
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Objectives: We aimed to investigate whether the quantitative sensory
testing (QST) was associated with treatment outcomes in patients
with chronic migraine (CM.)

Methods: Treatment-naive CM patients were prospectively recruited
from the headache clinic. The subjects underwent the QST assess-
ments, focusing on thermal and mechanical pain thresholds over the
supraorbital area (V1) and medial forearm (T1) at baseline. They were
asked to keep headache diaries for four weeks as baseline before
routine preventive treatment and at 3-month follow-up. The re-
sponders were defined as at least a 50% reduction in average head-
ache days of the 3 months after intervention from baseline headache
days.

Results: Eighty-four CM patients (Table 1) finished the study. Signifi-
cant differences were found between responders and non-
responders in several baseline QST parameters, including heat pain
threshold (HPT) and mechanical punctate pain threshold (MPT). Mul-
tiple logistic regression showed that V1 HPT (OR: 1.28, p = 0.002), V1
MPT (OR: 1.02, p = 0.014), and T1 warm detection threshold (OR:
0.33, p = 0.013) were associated with the treatment outcomes and
overall prediction percentage was 83.3% with Nagelkerke R of
40.4%. (Table 2)

Conclusions: CM patients who were less sensitive to heat and punc-
tate stimuli were more likely to improve in headache days after 3-
month treatment.

Table 1. Demographics and headache profiles of the responders and the non-responders

All subjects Responders Non-responders P
N 84 24 60 -
Age (yrs.) 383+115 38.2+123 383+11.3 0.966
Sex (M/F) 6/78 1/23 5/55 0.669*
MHD (days) 217+6.0 215+58 218+6.1 0.811
Disease duration (yrs.) 18.9+11.5 17.0+12.5 19.7+11.0 0.347

Data presented as mean + standard deviation.
*p value calculated with Fisher's Exact Test.
MHD: monthly headache days

L Table 1 (abstract AL013). See text for description
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Table 2. The results of the quantitative sensory testings

Responders Non-responders 4
CDT (a*c) V1 1515 13+15 0.657
Tl 21x15 3.1+34 0.164
WDT (A*C) V1 26%38 18122 0.359
T1 2007 28+1.8 0.042*
CPT (°C) Vi 188+7.7 218%75 0.101
T1 17.7+9.1 211479 0.096
HPT (°C) Vi 427+4.1 399£35 0.003*
T1 41.7+36 40.1+38 0.085
MPT (g) Vi 1230553 96.0 +33.5 0.035*
T1 105.8 £57.9 88.7+£35.0 0.185
PPT (kPa) V1 181.8+63.5 1504 £59.1 0.035*
T1 265.2+68.1 2283743 0.038*

Datap ted as mean * standard deviation.

Predictor B SEB  Wald'sx* df P OR
Age 0.009 0.026 0.115 1 0.734 NA
Sex (1=male) -0.493 1.561 0.100 1 0.752 NA
TIWDT -1.101 0.443 6.184 1 0.013* 0.333
V1 HPT 0.246 0.079 9.690 1 0.002* 1.278
V1MPT 0.018 0.007 6.021 1 0.014% 1.018
constant -10.856  3.628 8.952 1 0.003 NA
Test X af P
Overall model evaluation

Likelihood ratio test 27.795 5 <0.001
Goodness-of-fit test

Hosmer & Lemeshow 7.984 8 0.435

Cox and Snell R? = 0.282, Nagelkerke R* (Max rescaled R*) = 0.404.

CDT: cold detection threshold; WDT: warm detection threshold; CPT: cold pain
threshold; HPT: heat pain threshold; MPT: mechanical punctate pain threshold;
PPT: pressure pain threshold: V1: dermatome of the 1% branch of trigeminal nerve;
T1: dermatome of the 1% thoracic nerve; OR: odds ratio; NA: not applicable

Table 2 (abstract AL013). See text for description
A\
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and Pharmaceutical Costs - A US-Based Real World Longitudinal
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Objective: Use real-world data to assess absenteeism and healthcare
utilization and cost among adults with migraine.

Methods: Claims and EMR data (January 2016-June 2019) for US
adults with a diagnosis of migraine and >1 Migraine Disability As-
sessment (MIDAS) score were analyzed. Subjects were classified by
treatment setting (primary care or specialist) and categorized by
MIDAS score range (0, 1-5, 6-10, 11-30, and >30) into 5 levels of ab-
senteeism from work or school. The association between absentee-
ism and total healthcare costs (office visits and treatments) was
assessed with a series of GLM models adjusted for sex, Charlson co-
morbidity index, payer channel, and patient comorbidity and mi-
graine flags.

Results: The study population (N=7662) had a mean age of 50 years;
79% were female, and 63% were commercially insured. Migraine-
related absenteeism was observed in 69% of the cohort; 41% had at
least a moderate level of absenteeism (Figure 1). Absenteeism was
positively correlated with medical claims and pharmacy costs regard-
less of treatment setting (Table 1). Frequent absenteeism and special-
ist treatment was associated with the highest costs, mainly due to
higher costs for medications.
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Conclusion: Migraine-related absenteeism was common and directly
associated with healthcare costs. The relationship was strongest in
subjects with MIDAS scores exceeding 30 who had received specialty
care. Improvements in migraine treatment may reduce rates of ab-
senteeism and healthcare costs.

Figure 1. Distribution of subjects by absenteeism category (N=7662)
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Fig. 1 (abstract ALO14). See text for description

Table 1. Association between healthcare costs and migraine-related absenteeism

General Practitioner (US$) ialist (USS)
A[g:ggsm MIDFg':? [ Expected ss| gsmcy | Expected SE| 95% CI
Value Value
Total Medical Claims N=223 n=532
1 0 194 [ 1 [ 104 | 367 366 | 1 288 | s30
2 15 205 | 1 | 119 | 356 417 | 1 | 338 | es2
3 5-10 239 |1 | 130 | 417 434 1 [ 301 s28
4 11-30 159 | 1| e2 | 217 441 1| 306 | 641
5 30 221 1] 118 | 414 581 1 | 402 | 843
Total Claims. n=774 n=1112
1 [] 212 [ 1 [ 123 [ ass 469 | 1 [ 297 [ 751
2 15 267 | 1 | 152 | 482 587 | 1 | 260 | 88
3 610 338 | 1| 191 | 604 619 | 1 | 375 | 1039
4 11-30 486 | 1 | 278 | so1 800 | 1 | 482 | 1342
5 30 833 1 451 1,562 1,273 1 739 | 2201

MIDAS, Migraine Disability Assessment

L Table 1 (abstract AL014). See text for description
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Objectives: To determine whether medication-overuse headache
(MOH), like other substance use disorders, is associated with an in-
creased risk for suicide.

Methods: This prospective cross-sectional study enrolled newly diag-
nosed chronic migraine (CM) patients with or without coexisting
MOH. Headache diagnoses were made through face-to-face inter-
views by headache specialists, and a specifically designed question-
naire was used to collect clinical characteristics. Suicidal ideation and
prior suicide attempt were specifically questioned.

Results: In total, 603 CM patients (485F/118M, mean age 42.03+12.18
years) were recruited, including 320 with MOH (257F/63M, mean age
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42.8+11.7 years) (53.1%), and 214 (35.5%) and 81 (13.4%) had suicidal
ideation and prior suicide attempt, respectively. Among CM patients,
the presence of MOH increased the risks of suicidal ideation (odds ra-
tio [OR]=1.75 [95% ClI=1.20-2.56], p=0.004) and prior suicide attempt
(OR=1.88 [1.09-3.24], p=0.024), after controlling for demographics,
headache profile, disabilities, symptoms of anxiety and depression,
and sleep quality.

Conclusions: In CM patients, MOH is associated with an increased risk
for suicidal ideation and prior suicide attempt, which deserves atten-
tion for clinicians taking care of headache patients. However, further
studies are needed to determine the causal relationship, as well as
the underlying pathophysiology.

ALO16

Migraine is not Associated with Incident Stroke: The Rotterdam
Study

C. Acarsoy', M. K. Ikram'?, D. Bos'*

'Erasmus University Medical Center, Epidemiology, Rotterdam,
Netherlands; *Erasmus University Medical Center, Neurology, Rotterdam,
Netherlands; *Erasmus University Medical Center, Radiology, Rotterdam,
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Correspondence: C. Acarsoy
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Objective: A (causal) link between migraine and stroke has been im-
plicated, however so far there is no conclusive answer. In this study,
we determined the association between migraine and the risk of
stroke.

Methods: This study is based on the on-going prospective Rotterdam
Study. Between 2006 and 2011, we included 6925 (mean age 65.7
years, 57.8 % women) participants who did not suffer from previous
stroke. At baseline, migraine was assessed with a structured interview
based on ICHD-2 criteria. After a median follow-up of 6.4 years, 195
participants developed a stroke. The association between migraine
and risk of stroke were analyzed using Cox proportional-hazards re-
gression models. The models were adjusted for age and additionally
for cardiovascular, metabolic, lifestyle and psychological risk factors
and stratified by sex.

Results: At baseline 1030 (14.9%) participants were diagnosed with
migraine. We found no association between migraine and stroke
(hazard ratio [HR] 1.40, 95% confidence interval [CI] 0.94-2.09). The
results for the different subtypes of migraine were similar (active vs
non-active, HR 1.59, Cl 0.82-3.05; aura present vs absent, HR 1.45, Cl
0.64-3.30). With respect to stroke subtypes, we found no association
with ischemic stroke (HR 1.45, Cl 0.94-2.24).

Conclusion: Our findings suggest that migraine is not associated with
stroke in neither men nor women.

ALO17

Physical inactivity and headache disorders in the ELSA-Brasil
cohort: A cross-sectional analysis
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Benserior', A. Goulart'
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Research, Sao Paulo, Brazil; *Hospital Israelita Albert Einstein, Instituto do
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Psiquiatria, S&o Paulo, Brazil; “Universidade Federal de Ouro Preto,
Nutricdo e Saude, Ouro Preto, Brazil; °Universidade Federal do Espirito
Santo, Vitéria, Brazil

Correspondence: A. Oliveira
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Objective: To test the associations between headache disorders and
physical inactivity in the ELSA-Brasil cohort.

Methods: In a cross-sectional analysis, logistic regression models
computed the odds ratio (OR) for headache disorders according to
physical activity levels in the leisure-time (LTPA) and commuting
(CPA).

Results: Of 15,105 participants, 14,847 (54.4 % women) provided data
on physical activity levels and headache. In the adjusted models,
LTPA-physical inactivity associated with definite migraine [OR: 1.32
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(1.10-1.57)] and probable migraine [OR: 1.33 (1.17-1.50)] in the whole
cohort. In women, it associated with definite migraine [OR: 1.29
(1.04-1.59)] and probable migraine [OR: 1.29 (1.04-1.59)]. In men,
LTPA-physical inactivity only associated with probable migraine [OR:
1.40 (1.15-1.69)]. CPA-physical inactivity associated with probable
tension-type headache in men [OR: 1.33 (1.01-1.75)], while it inversely
associated with definite migraine [OR: 0.79 (0.64-0.98)] and probable
migraine [OR: 0.80 (0.67-0.96)] in women. LTPA-vigorous physical in-
activity associated with definite migraine [OR: 1.36 (1.13-1.65)] and
probable migraine [OR: 1.37 (1.20-1.57)]. There was a strong linear
trend for the association between physical inactivity and headache
attack frequency (p-trend < 0.001).

Conclusion: Physical inactivity is associated with headache with dis-
tinct associations regarding headache subtype, sex, physical activity
domain, intensity, and headache frequency.

ALO18

Direct costs for headache disorders. Data from a brazilian health
maintenance organization
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Background: Primary and secondary headache disorders are signifi-
cant players in direct and inderect costs worldwide. People who ex-
perience migraine have increased healthcare use. Limited
information about this scenario is available in Brazil. Objective. To
analyze direct costs related to headache disorders in a Brazilian
healthcare maintenance organization (HMO).

Methods: Data from the HMO NotreDame Intermedica (Sao Paulo,
Brazil) claims related to health care costs due to headache disorders
(ICD-10 G43-44, G50, R51) were retrieved, from 2018 to 2020. Results.
Outpatient medical consultations were in average 14,148 per year.
Emergency room patients were 29,035, emergency room visits were
39,149, with a total cost of R$ 3,442,586 (USD 611,960). Diagnostic
exames 19,328 cost R$ 913,764.00 (USS$ 162,432.00). 532.584 patients
accessed one headache health care provider, 10.8% of the total
population insured in 2018, 12.1% in 2019, and 11.4% in 2020, in
total RS 38,994,440.00 (USD 6,931,729.00). Most headaches were
coded R 51 (headache not otherwise specified).

Conclusion: Headache disorders are significant contributors for the
economic burden in health maintenance organization.
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Is behaviour of neck pain related to cervical musculoskeletal
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Z.Liang', L. Thomas', G. Jull’, H. Zareie?, J. Treleaven'
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Correspondence: Z. Liang
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Objective: To investigate if temporal behaviour of neck pain relates
to presence of CMD or hypersensitivity.

Methods: Participants (n=108) completed daily online surveys for a
month, recording the presence of headache (usual migraine or not)
and neck pain. Hypersensitivity was assessed using Allodynia Symp-
tom Checklist (ASC12) and pressure pain thresholds (PPTs). Presence
of CMD was determined previously by overall performance across
eight cervical measures using cluster analysis for migraineurs, individ-
uals with idiopathic neck pain and healthy controls. Fisher Exact test
was used to determine if temporal behaviour categories of neck pain
was related to presence of CMD.

Results: In the month, 16 did not experience migraine or neck pain
leaving 92 participants (46 usual migraine only, 46 usual migraine plus
another headache). All participants reported ictal neck pain. Temporal
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behaviour of neck pain in participants was categorised as ictal only (n=
42), infrequent interictal (n=26), frequent interictal (n=17), undecipher-
able pattern (n=7). CMD was present in 43% and was unrelated to tem-
poral behaviour of neck pain in all migraineurs. Temporal behaviour of
neck pain was also not associated with ASC12 and PPTs. Results were
similar for all migraineurs, with or without another headache.
Conclusions: Temporal behaviour of neck pain does not indicate if
CMD is present in migraine. Overlapping peripheral and central
mechanisms are likely to explain neck pain behaviour.

AL020
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Sex differences in the migraine attack burden and the genetics of
migraine
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Correspondence: M. A. Chalmer
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Objectives & Background: Migraine affects 2-3 times more women than
men. Sex differences in the migraine attacks are important for a full un-
derstanding of the burden of the migraine attacks in the two sexes.
Genetic differences might explain the high attack burden in women.
First, we quantitated sex differences in attack frequency, severity, and
other clinical parameters, to get the full picture of the migraine attack
burden in the two sexes. Secondly, we assessed if genetics might con-
tribute to such differences.

Methods: Cohort of 62,672 individuals (9,212 women, 3,446 men with
migraine) from the Danish Blood Donor Study. Migraine diagnosis was
made by an extensive questionnaire (specificity and a sensitivity: 93%).

Results: The male-female ratio was 1:2.7. Women did not have a
higher migraine attack frequency, but their attacks had a higher se-
verity of pain, longer duration, more often unilateral, pulsating, exac-
erbated by physical activity, more often accompanied by nausea,
vomiting, phonophobia, osmophobia, and allodynia. Women had
more headache days unspecified, some of which might have been
migraine. Among the 123 genome-wide migraine risk variants, 3 mi-
graine risk variants were significant among women only.

Conclusion: The migraine attack burden per woman is higher than
per man. Our genetic analyses show that genetic variants have differ-
ent effects in women vs men, this may explain the burden difference
between sexes. We are currently working on more genetic results.
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Primary Headache Disorders and Acute Medications Associated
With Medication Overuse Headache: Analysis of US Claims Data
A. H. Ahn, K. J. Shulman, R. G. lyer, A. Rubin, L. J. Krasenbaum, S. Reshef,
S. Lim
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Objective: Medication overuse headache (MOH), a secondary headache
(HA) disorder, arises from frequent acute HA medication use for primary
HA disorders (migraine or tension-type HA [TTH]). This retrospective,
cross-sectional cohort study using data from the IBM/Watson Market-
Scan® medical claims database characterized patients (pts) with MOH,
their primary HA, and prescribed acute HA medication.

Methods: Pts with MOH were categorized by the following primary
HA diagnoses: migraine only, TTH only, other primary HA only, mul-
tiple primary HA diagnoses, and "no primary HA specified." Demo-
graphic characteristics and prescribed acute HA medication classes
(triptans, ergotamines, barbiturates, opioids, non-opioid analgesics,
combination analgesics, multiple medications) were evaluated.
Results: Among patients (n=29,124) with a MOH diagnosis, mean age
was 414 years; 78.8% were female. Single primary HA diagnoses
were identified in about half of MOH pts: migraine (45.7%), TTH
(5.1%), and "other primary HA" (1.9%). Multiple primary HA diagnoses
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were found for 18.3% of pts; 29.1% had "no primary HA specified."
Among pts overusing acute HA medications in the MOH population
(34%), overuse of multiple acute medications (78%) and combination
analgesics (33%) were most common (not mutually exclusive).
Conclusions: These results confirm migraine and TTH to be common
primary HA disorders for pts with MOH; yet, nearly half present with
multiple primary or "no specified" primary HA diagnosis.
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Sex differences in the pharmacological role of TRPM3 channels
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Background: Pregnenolone sulfate (PregS) activates transient recep-
tor potential (TRP) channels and N-methyl-D-aspartate (NMDA) recep-
tors, which are involved in the regulation of the vascular tone and in
the pathophysiology of migraine. We investigated the PregS-induced
vasoactive effects and the possible mechanisms involved in human
isolated coronary arteries (HCAs).

Methods: In HCAs from both women (n=9, 5415 years) and men (n=
11, 46£5 years), the vasodilatory responses to PregS (0.01-100 uM)
were evaluated in the absence or presence of isosakuranetin (TRPM3
antagonist, 5 uM); olcegepant (CGRP receptor antagonist, 1 uM); or
MK-801 (NMDA receptor antagonist, 10 uM) to obtain the maximum
contractile response (Emax)-

Results: PregS induced concentration-dependent relaxation in HCAs.
The Enax to PregS was higher in women than in men (E,.x 73+8%
vs. Emax 46£5%, respectively; p<0.05), which was significantly reduced
(p<0.05) in the presence of isosakuranetin (Eyax 31£6% and Eqay 17+
8%) or olcegepant (Emax 31£8% and En.x 20+£5%). In contrast, the
Emax to PregS was reduced by MK-801 in women (En.x 19+£8%, p<
0.05) but not in men (Eqnax 45+12%).

Conclusion: (i) PregS-induced relaxation in HCAs is mediated by TRPM3
channels and the CGRP receptor; (ii) there is a differential vasoactive ef-
fect of PregS and in the role of NMDA receptors in women and in men.
This may provide new therapeutic options to target the sex dimorph-
ism in migraine and its related cardiovascular events.
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Response to onabotulinumtoxinA in men and women - Results
from a multicenter retrospective study
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Objectives: We aimed to provide data on the effectiveness of onabo-
tulinumtoxinA (BT-A) for chronic migraine (CM) in men compared
with women.

Methods: We performed a retrospective analysis on patients with CM
treated with BT-A in 16 European centers. We reported the propor-
tion of patients with a >50% decrease in monthly headache days
(MHDs) - "responders" — during the first 3 BT-A cycles compared with
baseline. We also recorded the absolute numbers of MHDs. We then
performed exact propensity score matching between men and
women, considering age, CM duration, MHDs at baseline, and medi-
cation overuse as matching variables.

Results: We included 522 men and 2357 women; men were older
than women (47.8+13.2 vs 46.3+12.1 years; P=0.024). The propor-
tion of responders in men was comparable to women during the
1st BT-A cycle (27.7% vs 26.6%; P=0.611), while it was lower dur-
ing the 2nd (29.2% vs 33.7%; P=0.044) and the 3rd cycle (35.6%
vs 41.2%; P=0.018). MHD decrease during treatment was signifi-
cant in both sexes; however, during the 3rd cycle, mean MHDs
were higher in men than in women (15.1£9.7 vs 14.0+8.7; P=
0.022). After propensity score matching (84 men vs 113 women),
men had more MHDs than women during the 2nd (18.8£10.2 vs
15.6+£9.3; P=0.027) and the 3rd cycle (17.7£11.2 vs 13.7£9.4; P=
0.010).

Conclusion: Our data suggest that response to BT-A might be lower
in men than in women, although significant in both sexes. Sex-
specific response to CM treatments merits further study.
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Potassium channel opening may cause migraine, and we therefore ex-
amined the migraine-inducing effect of MaxiPost, a large (big)-conduct-
ance calcium-activated potassium (BKCa) channel opener, on migraine
induction and cephalic vasodilation in individuals with migraine.
Twenty-six migraine without aura patients were randomly allocated
to receive an infusion of MaxiPost or placebo on two study days sep-
arated by at least one week. The primary endpoint was the differ-
ence in incidence of migraine attacks after MaxiPost compared to
placebo. The secondary endpoints were the difference in incidence
of headaches and the difference in area under the curve (AUC) for
headache intensity scores (0-12 hours), for middle cerebral artery
blood flow velocity (VMCA) (0-2 hours), and for superficial temporal
artery (STA) and radial artery (RA) diameter.

Twenty-two patients completed the study. Twenty-one of 22
(95%) developed migraine attacks after MaxiPost compared with
none after placebo (P < 0.0001); the difference of incidence is
95% [95% confidence interval (Cl) 86-100%)]. The incidence of
headache over the 12 hours observation period was higher after
MaxiPost day (n= 22) than after placebo (n= 7) (P < 0.0001). We
found a significant increase of middle cerebral artery blood flow
velocity and superficial temporal and radial arteries diameter. Be-
cause BKCa channel opening initiate migraine attacks, we suggest
that BKCa channel blockers could be potential candidates for
novel anti-migraine drugs.
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Background and objective: Tension-type headache (TTH) is the
most prevalent type of headache in the world, however its
pathophysiology is underexplored. Periaqueductal gray matter
(PAG), playing a pivotal role in pain modulation network, may
contribute to increased pain sensitivity observed in TTH. Our aim
was to determine functional connectivity (FC) alterations of PAG
in tension-type headache.

Methods: Using 6-minute resting-state functional MRI, we compared
PAG-FC between 32 TTH subjects (23 females), during pain-free state
and 32 healthy controls (21 females) using Statistical Parametric Map-
ping (SPM12) toolbox in MATLAB.

Results: Increased FC correlation was found between PAG and clus-
ters in the superior medial part of frontal gyrus (family-wise error cor-
rected p: pFWE<0.001) and right triangular part of inferior frontal
gyrus (pFWE<0.001) in TTH patients compared to controls. In
addition, decreased FC correlation was revealed between PAG and
cuneus (pFWE<0.001) and left lingual gyrus (pFWE<0.036) in TTH pa-
tients compared to controls.

Conclusions: Our results suggest a disrupted PAG-FC with regions
that modulate pain-related information integration and affective di-
mension of pain in TTH patients compared to non-headache controls.
These alterations could be a consequence of increased pain sensitiv-
ity induced by repeated headaches, however the effect of headache
frequency should be further investigated.
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Objective: To demonstrate that calcitonin gene-related peptide
(CGRP) induces headache exacerbation with migraine-like features in
patients with persistent post-traumatic headache (PTH) attributed to
mild traumatic brain injury (TBI).

Methods: A randomized, double-blind, placebo-controlled, two-
way crossover study was conducted. Analyses were intention-to-
treat. Eligible patients were aged 18 to 65 years and had a his-
tory of persistent PTH after mild TBI for at least 12 months. Pa-
tients were randomized to receive an intravenous infusion of
1.5ug/min of CGRP or placebo (isotonic saline) over 20 minutes
on two separate experimental days. A 12-hour observational
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period was used to evaluate the following outcomes: (1) differ-
ence in incidence of headache exacerbation with migraine-like
features and (2) difference in area under the curve for headache
intensity scores.

Results: Thirty patients were randomized and completed the study.
During the 12-hour observational period, 21 of 30 patients (70%) de-
veloped headache exacerbation with migraine-like features after
CGRP, compared with 6 patients (20%) after placebo (p < 0.001). The
baseline-corrected area under the curve for headache intensity
scores was significantly larger after CGRP, compared with placebo (p
< 0.001).

Conclusions: Patients with persistent PTH are hypersensitive to CGRP,
which underscores its pathophysiological importance.

Hypersensitivity to CGRP in Post-Traumatic Headache

RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED, 2-WAY CROSSOVER TRIAL
Intravenous Infusion with | CGRP -

Placebo
CGRP

Induction Rate of Headache Exacerbation'
with Migraine-Like Features.

CGRP induces headache exacerbation with migraine-like features
in patients with PTH

Fig. 1 (abstract AL027). See text for description
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Objective: The hypothalamus and dorsal pons could be putative
drivers of migraine attacks. Here, we explored whether longitudinal
hypothalamic and pontine resting state (RS) functional connectivity
(FC) changes might influence migraine progression over time.
Methods: Ninety-one headache-free episodic migraine patients and
73 controls underwent RS functional magnetic resonance imaging.
Twenty-three patients and 23 controls were re-examined after 4
years. A seed-based correlation approach was used to study hypo-
thalamic and pontine RS FC changes, separately.

Results: After 4 years, migraine patients developed an increased FC
between the hypothalamus and orbitofrontal gyrus (OFG), bilaterally,
as well as between the left pons and left cerebellum. They also expe-
rienced decreased RS FC between the right hypothalamus and ipsi-
lateral lingual gyrus. At baseline, the decreased hypothalamic-lingual
gyrus RS FC correlated with higher migraine attack frequency. At
follow-up, higher hypothalamic-OFG RS FC correlated with lower mi-
graine attack frequency and higher pontine-cerebellar RS FC corre-
lated with an increased number of migraine attacks over the years. A
significant negative association between the pontine-cerebellar RS
FC and the hypothalamic-lingual RS FC was found in migraine
patients.

Conclusion: Our findings support the presence of a common func-
tional framework comprising the hypothalamic, pontine, cerebellar
and visual networks that might influence migraine progression.
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Objective: To test the reliability of functional MRI (fMRI)-based diag-
nosis of migraine using an internal validation set which was followed
up with 1-year interval.

Methods: We prospectively recruited 50 patients with episodic mi-
graine and 50 age-sex-matched healthy controls (HCs). Participants
underwent resting-state fMRI at baseline and after 1 year. Interictal
pairs (patients and matched HCs) at baseline were used to build a
diagnostic model using regularized graph-based functional connect-
ivity measures and non-linear classifier. We tested the model with 5-
fold nested cross-validation and repeated 100 times with different
training/test dataset. The diagnostic performance was validated using
1-year follow-up data of the same pairs and interictal pairs.

Results: Among 100 participants, 46 patients and 43 HCs completed
the follow-up fMRI scan. The training set included 16 pairs (n=32)
and showed a diagnostic accuracy of 79.4 + 4.60% across repetitions.
Nine interictal patients at baseline were switched to peri-ictal/ictal at
follow up, and the diagnostic accuracy decreased to 55.2%. When 21
patients who were interictal at follow up and matched HCs were
tested, the diagnostic accuracy was 66.7%.

Conclusions: Whole-brain connectivity obtained from resting-state fMRI
may not be stable over time, and the accuracy of fMRI-based diagnosis
is subject to migraine phases. A rigorous validation should be per-
formed before the fMRI can be used as a diagnostic modality for
migraine.
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Background and Objective: To compare brain T2* contrast, com-
monly associated with iron accumulation, between individuals with
post traumatic headache (PTH) attributed to mild traumatic brain in-
jury (mTBI), and healthy age-balanced controls (HC). Additionally, we
aimed to interrogate whether in subjects with PTH changes in T2*
contrast associates with headache frequency and number of mTBIs.
Methods: We included 20 individuals with PTH (mean age=41.3; SD=
11.9) following mTBI and 20 healthy controls (mean age= 40.5; SD=
12.4). Between group differences on T2* were evaluated within
SPM12 using cluster volume thresholding (>25 mm3; p< 0.01)
Results: Compared to HC, subjects with PTH had less T2* contrast in
the right hippocampus, right amygdala, right insula, the anterior
commissure, the pons as well as the right supramarginal, left tem-
poral and left occipital areas. In the PTH group T2* contrast in the
right supplemental motor area, bilateral precuneus and bilateral in-
sula negatively correlated with headache frequency and right supra-
marginal T2* contrast negatively correlated with number of mTBlIs.
Conclusion: PTH was associated with lower T2* contrast indicating
higher iron accumulation in cortical, limbic and brainstem areas. For
subjects with PTH, there was a negative association between T2*
contrast with headache frequency and number of mTBIs suggesting
that increased headache burden and number of mTIBs associate with
accumulative iron load.
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Table 1. Patient Demographics, clinical variables and phenotype

% of headache
age sex days post TBI #TBl  phenotype
25.7 female 7 1 probable migraine
37.7 male 57 1 tension type
338 female 100 1 migraine
375 female el 1 probable migraine
341 female 80 1 migraine
375 male 83 1 tension type
614 female 100 2 migraine
62.8 female 100 1 migraine
57.6 female 100 1 probable migraine
483 female 100 3 migraine
36.7 female 100 1 migraine
26.7 female 100 1 migraine
52.4 female 100 1 tension-type
37.2 male 53 3 tension-type
280 female 15 1 not classifiable to primary phenotype
54.8 male 100 3 migraine
431 male 54 3 tension-type
51.1 male 100 2 tension-type
255 male 34 3 migraine
34.7 male 67 2 migraine

Table 1 (abstract AL030). See text for description

Fig. 2 (abstract AL030) . See text for description
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Objectives: Idiopathic intracranial hypertension (lIH) is a disorder
characterized by increased intracranial pressure (ICP) and strongly
linked to obesity. We aimed to explore the impact of diet-induced
obesity (DIO) on ICP with the dual goal of developing a model for
non-traumatic raised ICP.

Methods: 28 female Sprague-Dawley rats received high-fat diet (60%
fat) or control diet for 17 weeks. Selected rats were implanted with
telemetric probe for continuous ICP recordings for 30 days. At base-
line body composition was measured with dual energy x-ray absorp-
tiometry. Molecular analysis of aquaporin 1 (AQP1) and Na-K-2CI-1
cotransporter (NKCC1) was studied in choroid plexus (CP) from the
implanted rat after 30 days.

Results: Mean ICP was raised by 55 % in the DIO rats over 14 days
(2.32+£1.65 vs 4.57+1.60 mmHg, P=0.019). ICP was also correlated
with abdominal fat percentage (r=0.54, P=0.016). We observed an in-
crease in the spectral power of ICP wavelengths at 0-0.25Hz repre-
senting non-respiratory slow ICP waves (0.24+0.09 vs 1.09+0.3
mmHg2, P=0.02) seven days after surgery. The DIO rats also exhib-
ited a tendency to increased protein expression in the ratio of glyco-
sylated AQP1 to total expression (0.46+0.03 vs 0.59+0.06 AU, P=
0.084). NKCC1 protein expression was also changed by 1.3-fold (3.4t
0.78 vs 4.7£0.92 AU, P=0.43).

Conclusions: DIO leads to raised ICP in rats. This may serve as model
for non-traumatic raised ICP to expand the knowledge regarding the
pathophysiology of IIH.
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Objectives: The mechanisms driving increased intracranial pressure
(ICP) and neuroretinal degeneration have not been clarified. We eval-
uated the structural changes of the peripapillary retina in a newly de-
veloped rat model with of non-traumatic raised ICP using diet-
induced obesity (DIO) mimicking key features of IIH.

Methods: 14 DIO and 10 control Sprague-Dawley rats were included
for dual energy x-ray absorptiometry (DEXA, evaluating abdominal
fat percentage) and spectral domain optical coherence tomography
(OCT) scans prior to implantation of ICP telemeter. OCT-scans were
analyzed using a semi-automatic segmentation software and the ret-
inal nerve fiber layer (RNFL) thickness was measured in a blinded de-
sign. Histology and measurement of retinal nerve fiber bundles
(RNFB) thickness in the anterior preliminary region of the optic cup
were performed.

Results: DIO animals with raised ICP (4.40+0.85 mmHg) had significant
thicker RNFL compared to control animals (28.82+0.61 vs 24.85+1.09
um, p=.003). We found positive correlations between RNFL thickness
and ICP (r=0.64, P=.006), body weight (r=0.57, p=.005) and DEXA ab-
dominal fat percentage (r=0.47, p=.021). DIO animals showed thinner
RNFB compared to control animals in histological sections of the optic
nerve head (p=.014).

Conclusion: DIO rats with elevated ICP develop peripapillary RNFL swell-
ing followed by neuroretinal degeneration as seen in acute IIH patients
with papilledema, illustrating the high risk of permanent damage.
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Objective: Migraine is a prevalent and disabling neurological disease.
Its genesis is poorly understood and there remains unmet clinical
need. We aimed to identify mechanisms and thus novel therapeutic
targets for migraine using human models of migraine and transla-
tional models in animals, with emphasis on amylin, a close relative of
calcitonin gene-related peptide (CGRP)

Methods: Thirty-six migraine without aura patients were enrolled in a
randomized, double-blinded, two-way, cross-over, positive-controlled
clinical trial study to receive infusion of an amylin analogue pramlin-
tide or human aCGRP on two different experimental days. Further-
more, translational studies in cells and mouse models, and rat and
human tissue samples were conducted.

Results: Thirty patients (88%) developed headache after pramlintide
infusion, compared to thirty-three (97%) after CGRP (p = 0.375). Four-
teen patients (41%) developed migraine-like attacks after pramlintide
infusion, compared to nineteen patients (56%) after CGRP (p =
0.180). The pramlintide-induced migraine-like attacks had similar clin-
ical characteristics to those induced by CGRP. There were differences
between treatments in vascular parameters.

Interpretation: Our findings propose amylin receptor agonism as a
novel contributor to migraine pathogenesis. Greater therapeutic
gains could therefore be made for migraine patients through dual
amylin and CGRP receptor antagonism, rather than selectively target-
ing the canonical CGRP receptor.
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Objective: To describe clinical characteristics and treatment re-
sponses in a large cohort of patients with new daily persistent head-
ache (NDPH).

Methods: Descriptive analysis of data extracted from routinely collected
clinical records in consecutive patients with primary NDPH seen in a
secondary and tertiary headache clinic between 2007 and 2019.
Results: 366 patients met inclusion criteria, mean age 37.9 years, 62.6%
female. 140 (38.8%) had an identifiable precipitant, most commonly a
flu-like viral illness. 23 (6.3%) had a thunderclap headache at onset.
According to ICHD-3 criteria, 63.7% had characteristics of chronic mi-
graine (CM), 27.6% of chronic tension type headache (CTTH), and
8.7% met neither criteria.

The most common comorbid diagnoses were depression, anxiety,
and joint hypermobility disorder. 87.1% and 87.2% were within the
severely disabled range on the Headache Impact Test-6 and Migraine
Disability Assessment scores respectively.

Response to the majority of acute, preventive, and injectable treat-
ments was poor, with only a small proportion of patients experien-
cing >30% improvement in either headache severity or frequency.
The most effective preventive treatments were doselupin in 37 pa-
tients (45.7% responders, 95% Cl 34.8-56.5%) and onabotulinumtox-
inA in 55 patients (34.2% responders, 95% Cl 26.8-41.5%).
Conclusions: NDPH is a highly disabling disorder, which may have fea-
tures of CM or CTTH, but is often refractory to treatments used in CM
and CTTH.

Frequency of associated symptoms

Response to preventive treatments
80 ®50% improvement = 30% improvement

Fig. 1 (abstract AL034). See text for description
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Background: To determine whether Optical Coherence Tomography
(OCT) of the optic nerve head in papilloedema could act as a surro-
gate measure of intracranial pressure (ICP).

Methods: This is a longitudinal cohort study using data collected
from three randomised controlled trials, between from April 1%, 2014
to August, 1°' 2019. OCT imaging and automated perimetry was
followed immediately by ICP measurement on the same day. Cohort
1 utilised continuous sitting telemetric ICP monitoring (Raumedic
Neurovent P-tel device) on one visit. Cohort 2 were evaluated at
baseline, 3, 12 and 24 months and underwent lumbar puncture as-
sessment of ICP.

Results: 104 patients were recruited. Amongst cohort 1 (n=15), the
range of OCT protocols were evaluated and optic nerve head central
thickness was found to be most closely associated with ICP (right
eye: p=0.017, r = 0.60; left eye: p = 0.002; r = 0.73). Subsequently, co-
hort 2 (n=89) confirmed the correlation between central thickness
and ICP longitudinally (12 and 24 months). Finally, bootstrap surro-
gacy analysis noted a positive association between central thickness
and ICP treatment effects at all time points (e.g. at 12 months, an de-
crease in central thickness of 50um predicted a decrease in ICP of 5
cmCSF).

Conclusion: OCT optic nerve head volume measures reproducibly
correlates with ICP and surrogacy analysis demonstrated its ability to
inform ICP changes. This data suggests that OCT can non-invasively
predict ICP.

ALO36

CGRP and the AMY1 receptor: Identifying Targets for Migraine
T.Rees'? S. O'Carrol, C. Le Foll*, T. Lutz*, C. Walker'?, D. Hay'?®
1University of Auckland, School of Biological Sciences, Auckland, New
Zealand; “Maurice Wilkins Centre for Molecular discovery, Auckland, New
Zealand:; 3’Umversity of Auckland, Faculty of Medical and Health Sciences,
Auckland, New Zealand; *“University of Zurich, Institute of Veterinary
Physiology, Zurich, Switzerland; *University of Otago, Department of
Pharmacology and Toxicology, North Dunedin, New Zealand
Correspondence: T. Rees

The Journal of Headache and Pain 2021, 22(Suppl 1):AL036

Obijective: Calcitonin gene-related peptide (CGRP) has been proposed
to act in an auto-regulatory manner in the trigeminal ganglia (TG), to
increase CGRP expression and responsiveness. However, in the TG,
CGRP and its canonical receptor, the CGRP receptor, are reportedly
not co-expressed. The AMY1 receptor, a dual receptor for both CGRP
and amylin, is also reported to be expressed in the TG. Therefore, we
aimed to compare the relative distribution of CGRP and amylin with
the AMY1 receptor component, calcitonin receptor (CTR), in the TG.
Methods: CGRP, amylin and CTR antibodies were thoroughly vali-
dated for specificity and cross-reactivity. Mouse, rat, and human TG
sections were then double or triple-immunostained with the lead
antibodies and neuronal markers, B tubulin Il and NF200.

Results: Anti-CGRP antibodies displayed good specificity in immuno-
blots and immunohistochemistry. The lead CTR antibodies strongly
detected CTR in cell models and displayed a marked loss of staining
in KO mouse models. CTR and CGRP immunoreactivity frequently
colocalised in rodent TG sections, primarily in C-fibre neurons, and
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infrequently in A-fibre neurons. Interestingly, anti-amylin antibodies
frequently displayed cross-reactivity with CGRP, and lead antibodies
demonstrated a lack of amylin-like immunoreactivity.

Conclusions: In TG C-fibre neurons, CGRP could be acting via the
AMY1 receptor in an autocrine manner. Circulating amylin may also
activate this receptor in the TG.
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Cortical spreading depression(CSD) is the electro-physiological correl-
ate of migraine aura that causes opening of pannexin-1 megachan-
nels and ATP release.CSD triggers parenchymal neurogenic
inflammation(PNI) preceding meningeal inflammation which is the
cause of migraine headache.P2X7-receptors are purinergic receptors
activating pro-inflammatory cascades when extracellular ATP increa-
sed.We aim to investigate the effects of purinergic P2X7-receptors on
CSD-induced PNI using a potent, selective and BBB permeable P2X7
antagonist(JNJ-47965567). Experiments were performed on Thy1-
ChR2 transgenic mice and CSD is optogenetically triggered via a
450nm laser source without craniotomy. In the experimental group
30mg/kg JNJ-47965567(or its vehicle) was intraperitoneally adminis-
tered 15-min prior to CSD induction. After CSD, animals were per-
fused with 4% PFA, brains cryosectioned. Sections were immune-
stained with NF-kappa B-p65 and P2X7, costained with S100b and/or
NeuN; imaged with confocal microscope.ln cortex and subcortical
structures (thalamus, hypothalamus, striatum, hippocampus) follow-
ing CSD, NF-kB-p65 is translocated to the nucleus of the astrocytes
and P2X7 receptor signal is increased particularly in neurons.These
effects of CSD, indicating PNI are all reversed by P2X7 antagonist.
P2X7 receptors play a role in neurogenic inflammation in the cortex
and subcortical structures following CSD.P2X7 receptors can be used
as a target in the prophylaxis and treatment of migraine headache.
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Objective

To assess the pathophysiologic changes in spontaneous intracranial
hypotension

(SIH) based on measures of CSF dynamics and on the duration of
symptoms.

Methods: We included consecutive patients from 2012 to 2018. CSF
leak was confirmed if extrathecal contrast spillage was seen on im-
aging after intrathecal contrast application, or dural breach was de-
tected intraoperatively. We divided patients with a CSF leak into 3
groups depending on the symptom duration: <10, 11-52, and >52
weeks. Clinical characteristics and measures of CSF fluid dynamics
obtained by computerized lumbar infusion testing (LIT) were ana-
lyzed over time.

Results: Among the 137 patients included, 69 had a confirmed CSF
leak. Whereas 93.1% with <10 weeks of symptoms displayed typical
orthostatic headache, only 62.5% with >10 weeks of symptoms did
(p = 0.004). LIT revealed differences between groups with different
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symptom duration for CSF outflow resistance (p < 0.001), lumbar
baseline pressure (p = 0.013), lumbar plateau pressure (p < 0.001),
pressure-volume index (p = 0.001), elastance (p < 0.001), and CSF
production rate (p = 0.001). Compared to the reference population,
only patients with acute symptoms showed a significantly altered
CSF dynamics profile.

Conclusion: A CSF leak dramatically alters CSF dynamics in the acute
phase of SIH, but these dynamics normalize with long lasting symp-
toms. There was an association between the clinical presentation
and changes in CSF dynamics.
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Background: Limited data exists to guide treatment of idiopathic
intracranial hypertension (IIH). We examined the effects of therapeu-
tics on reducing intracranial pressure (ICP) in IIH.

Methods: Randomised, sequential, open label trial in women with ac-
tive IIH. Participants received 2 weeks of acetazolamide (2g), amilor-
ide (10mg), furosemide (80mg), spironolactone (200mg) and
topiramate (100mg). Treatment order was randomised, minimum 1
week drug washout between rounds. ICP was recorded before and
after with telemetric, intraparenchymal ICP monitors (Raumedic,
Hembrechts, Germany). Headache frequency and severity were re-
corded by diary. Analysis was by hierarchical regression.

Results: 14 participants were recruited. BMI 38.1(6.2) kg/m2, I