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1. Idiopathic intracranial hypertension: key factors influencing visual 
 outcomes
Severe papilloedema in idiopathic intracranial hypertension (IIH) is associated 
with macular ganglion cell layer (GCL) thinning and visual loss worsening. This 
was the main result of a study in a large prospective real-world cohort of IIH 
patients. Patients with the most elevated retinal nerve fibre layer (RNFL) thick-
ness had worse long-term visual outcomes, which only became apparent after 
12 months.

The study, presented by Dr Mark Thaller 
(University of Birmingham, UK), evaluated 
the impact of the severity of papilloedema 
on visual outcomes, as well as both visual 
and headache outcomes in a medically 
treated cohort of patients with IIH [1]. The 
researchers analysed data from 490 patients 
with a confirmed diagnosis of IIH from a lon-
gitudinal clinical examination dataset from 
the prospectively collected IIH: Life data-
base 2012–2021; 98% were women and the 
mean body mass index (BMI) was 38 kg/m2. 

The study focused on the key variables 
predicting vision and headache in 426 
medically treated patients. Visual outcomes 
included visual acuity, perimetric mean de-
viation, and papilloedema, measured by op-
tical coherence tomography (OCT) imaging. 

Headache outcomes were determined by 
the number of headache days per month 
and the headache impact test-6 (HIT-6) 
questionnaire.

The results showed that participants with 
the highest RNFL thickness on OCT had the 
worst visual outcomes. An important obser-
vation was a delay of more than 12 months 
before any decline became apparent in 
the visual field and OCT measurements. 
Regression analyses showed that the most 
important visual prognostic factors were:
• change in BMI (influencing visual field, 

RNFL, and macular GCL);
• disease duration (influencing RNFL and 

total retinal thickness); and
• diagnostic lumbar puncture opening pres-

sure (influencing total retinal thickness).

The 281 participants who were managed 
medically and had active IIH experienced 
a high headache burden. Dr Thaller added 
that this burden showed a marked vari-
ability, with some patients struggling daily. 
Prognostic factors of headache were:
• daily headache at diagnosis (headache 

frequency, migraine-like headache fre-
quency, and headache severity);

• personal history of migraine (headache 
frequency, migraine-like headache fre-
quency, and headache severity);

• family history of migraine (headache 
severity); and

• disease duration (headache severity).

Dr Thaller claimed that these prognostic 
factors should be used in future trials and 
that targeted therapy remains an unmet 
clinical need.

1. Thaller M, et al. The idiopathic intracranial 
hyper tension prospective cohort study: evalua-
tion of prognostic factors and outcomes. A16, 
EHC 2022, 07-10 December, Vienna, Austria.

2. Patients with migraines smoke less, drink less, and use fewer illicit 
 drugs than general population
A study performed in the Netherlands revealed that migraine patients are less 
likely to smoke, drink alcohol, or use illicit drugs compared with the general 
population. The reasons for this were not studied, but the authors speculated 
migraine patients avoid the substances studied because of their presumed 
potential to trigger a migraine attack.

The study reflects the growing attention 
to lifestyle factors as possible triggers of 
migraine. Patients are interested in such 
factors because they can influence these 
themselves. The use of tobacco, alcohol, 
and illicit substances may act as triggers of 
migraine attacks, although hard evidence for 
this assumption is lacking. Dr Thomas van 
den Hoek (Leiden University Medical Center, 
the Netherlands) and colleagues examined 
the prevalence of substance use by means 
of a survey in a large migraine cohort and 

compared it with the general population [1]. 
The study cohort comprised 5,176 patients 
from the Leiden Headache Center, and data 
on substance use in the Dutch general popu-
lation (n=9,500) were derived from the annu-
al health survey for substances (2016/2017). 
Of the migraine cohort, 83% were women. 
The mean age was 45 years; mean number 
of monthly migraine days was 6.6.

The use of all studied substances was 
lower in migraine patients than in controls. 

The odds ratio (OR) for illicit drug use was 
0.53 (95% CI 0.45–0.63; P<0.01), for cur-
rent smoking 0.52 (95% CI 0.47–0.57; 
P<0.01), for lifetime smoking 0.52 (95% CI 
0.48–0.55; P<0.01), and for current alcohol 
consumption it was 0.44 (95% CI 0.40–0.47; 
P<0.01). Subanalyses per substance strati-
fied by age groups showed similar trends 
and differences. Subanalyses of chronic 
versus episodic migraine patients will be 
performed in the future.

1. Van den Hoek T. Prevalence of substance use in 
a Dutch migraine population. Abstract A38, EHC 
2022, 07–10 December, Vienna, Austria.
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3. Large gaps worldwide in prophylactic treatment of migraine
The CaMEO-International (CaMEO-I) study investigated self-reported use of 
preventive migraine medication and the need for preventive medication. Over 
three-quarters of people with migraine who qualify for preventive treatment do 
not receive it. Moreover, about half of patients who do receive preventive me-
dication do not experience adequate benefits from their current medication.

CaMEO-I is a cross-sectional, observational, 
web-based survey conducted in 2021–2022 in 
Europe, North America, and Japan. CaMEO-I 
is a follow-up study of CaMEO (Chronic 
Migraine Epidemiology and Outcomes), which 
had a similar design and was conducted in 
2012–2013. The results back then showed 
that preventive migraine treatment was only 
used by a minority of US patients eligible for 
such treatment. New treatment options have 
emerged since, and new consensus state-
ments have been issued [1,2]. 

CaMEO-I included 14,492 respondents who 
met the modified International Classification 

of Headache Disorders, 3rd edition (mI-
CHD-3) criteria for migraine [3]. Of these, 
31.5–42.1% qualified for prophylactic treat-
ment based on the American Headache 
Society (AHS) Consensus Statement. 
However, preventive use among respondents 
who qualified for preventive treatment, the 
percentage actually on preventive treatment 
ranged from 10.1% in Japan to 17.5% in the 
UK, and 22.4% in the US. Thus, most people 
with migraine who qualified for prophylactic 
treatment were not receiving it. 

CaMEO-I further revealed that, in each of the 
participating countries, the use of an oral 

prophylactic therapy was reported at least 
3 times more often than the use of an in-
jectable therapy. Also, among current users 
of prophylactic medication, 41.1–59.1% still 
met the AHS criteria for preventive treat-
ment, suggesting that their medication is 
not sufficiently effective.

The authors stated that education on avail-
able preventive treatments, as well as as-
sistance with access, may help address the 
current barriers to treatment.

1. Ailani J, et al. Headache. 2021 Jul;61(7):1021–39.
2. Eigenbrodt AK, et al. Nat Rev Neurol. 2021;17(8):501–14.
3. Buse DC, et al. Characterizing gaps in preventive 

treatment of migraine: global results from the 
CaMEO-International study. Poster P124, EHC 
2022, 07–10 December, Vienna, Austria.

4. Atogepant for the preventive treatment of chronic migraine
In the placebo-controlled, phase 3 PROGRESS trial, atogepant demonstrated 
statistically significant reductions in mean monthly migraine days (MMDs) in 
patients with chronic migraine across a treatment period of 12 weeks. Treat-
ment with this oral calcitonin gene-related peptide (CGRP) receptor antagonist 
was safe and generally well tolerated.

PROGRESS (NCT03855137) was a global 
12-week, double-blind, parallel-group, phase 
3 trial [1]. It was set up to evaluate the ef-
ficacy, safety, and tolerability of atogepant 
in adults with chronic migraine. The par-
ticipants were randomised 1:1:1 to atoge-
pant 30 mg twice daily, 60 mg once daily, 
or placebo. The primary efficacy endpoint 
was change from baseline in MMDs after 12 
weeks.

Of 778 participants, 773 were included in 
the safety population and 755 in the modi-
fied intention-to-treat (mITT) population. 
The average age was 42 years; 88% were 
women; 59% were White and 36% Asian. The 

double-blind treatment period was complet-
ed by  89.2% of randomised participants. At 
baseline, the mean MMDs were 18.6–19.2 
across groups. The mean change after 12 
weeks was -5.1 days for placebo, -7.5 days 
for atogepant 30 mg twice daily (difference 
vs placebo -2.4 days; P<0.001), and -6.9 for 
atogepant 60 mg once daily (difference vs 
placebo -1.8 days; P=0.0009).

For all secondary outcomes, significant 
improvements were noted in both active 
treatment arms. A key secondary endpoint 
was the proportion of patients with a ≥50% 
reduction in 3-month average of MMDs. 
This endpoint was achieved by 26.0% in 

the placebo group, 42.7% in the atogepant 
30 mg twice-daily group (P=0.0003 vs pla-
cebo), and 41.0% in the atogepant 60 mg 
once-daily group (P=0.0009 vs placebo).

Atogepant was generally safe and well-toler-
ated, with no new safety signals. Treatment-
emergent adverse events (TEAEs) were re-
ported by 49% in the placebo group, 56% 
in the atogepant 30 mg twice-daily group, 
and 63% in the atogepant 60 mg once-daily 
group. The most frequent TEAEs in these 3 
respective groups were constipation (3%, 
11%, and 10%, respectively) and nausea (4%, 
8%, and 10%). Serious TEAEs were report-
ed by 1%, 2%, and 3%; none were deemed 
treatment-related.

1. Pozo-Rosich P, et al. Atogepant for the preventive 
treatment of chronic migraine: results from the 
PROGRESS phase 3 trial. P103, EHC 2022, 07–10 
December, Vienna, Austria.

https://doi.org/10.1111/head.14153
https://doi.org/10.1038/s41582-021-00509-5
https://clinicaltrials.gov/ct2/show/NCT03855137
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5. EHF consensus on effective migraine treatment and triptan failure
The European Headache Federation (EHF) published a consensus on the defi-
nition of effective treatment of a migraine attack and the definition of triptan 
failure. The new definitions can be useful in clinical practice to identify suitable 
individuals for novel acute migraine treatments and to standardise research on 
the management of acute migraine.

The need for a consensus arose from the lack 
of a standardised definition of triptan fail-
ure, according to Prof. Uwe Reuter (Charité 
University Hospital of Berlin, Germany), who 
presented the EHF consensus [1,2]. “When 
you talk to your colleagues, you find that ev-
erybody has their own opinion of what trip-
tan failure is,” Prof. Reuter said. The various 
definitions used in the literature preclude 
solid epidemiological estimates of triptan 
failure and hamper the comparison of study 
results. The lack of response to 1 triptan dur-
ing a single migraine attack does not justify 
the conclusion that response to all triptans 
will be poor; less than two-thirds of patients 
have a response in 3 out of 3 attacks. Triptan 
failure is also affected by factors such as 
dosing, timing, and formulation, as well as 
accompanying symptoms and medication 
overuse headache (MOH).

The advantages of defining triptan non-
response are that it can 1) create a stan-
dardised algorithm for acute therapy in case 
of failure to 1 triptan; 2) identify a population 
of non-responders and provide them with 
guidelines-adherent treatment strategies; 
and 3) standardise definitions for clinical 
trials to study factors associated with trip-
tan failure. The consensus process includ-
ed a preliminary literature review, a Delphi 

round, and a subsequent open discussion by 
the EHF Expert Consensus Group. 

Since triptan failure cannot be defined 
without defining response, the Consensus 
Panel first proposed a definition of effective 
treatment of an acute migraine attack. This 
definition is patient-centred. In contrast to 
clinical trials, the pivotal concept is patient-
reported well-being. The definition of ef-
fective treatment reads: “Reaching within 
2 hours of drug intake, and maintaining for 
at least 24 hours, a state of well-being, as 
defined by: a) improvement of headache 
from severe or moderate to mild or absent; 
b) absent or minimal disturbances due to 
migraine-related non-pain symptoms; and c) 
no meaningful drug-related adverse events.”

A migraine patient is considered a triptan-
responder when the triptan they take is ef-
fective in at least 3 out of 4 acute migraine 
attacks. Triptan failure is defined as not 
meeting the definition of triptan-response. 
The Consensus Panel broke down this defi-
nition of triptan failure into 4 definitions:
1. Triptan non-response: Failure of a single 

triptan (i.e. not matching the definition of 
triptan-responder).

2. Triptan resistance: Failure of at least 2 
different triptans (i.e. both not matching 

the definition of triptan-response).
3. Triptan refractory: Failure of at least 3 dif-

ferent triptans, including subcutaneous 
formulation (i.e. none of them meeting 
the definition of drug-response).

4. Triptan ineligibility: Presence of an ac-
knowledged contraindication to triptan 
use as reported in the summary of product 
characteristics. The main contraindica-
tions that may vary across countries and 
drugs include coronary artery disease or 
angina, peripheral artery disease, stroke or 
transient ischaemic attack, and severe re-
nal and hepatic insufficiency. In this case, 
other treatment options beyond triptans 
are advisable, including NSAIDs, acet-
aminophen, or novel upcoming drugs such 
as ditans and gepants.

The preliminary literature review on triptans 
revealed a high heterogeneity in design, 
definition of outcomes, and results. This ex-
plains why most of the proposed definitions 
resulted from open discussion and personal 
experience of the Consensus Panel rather 
than from study results. The proposed defi-
nitions are primarily aimed at clinical prac-
tice for the assessment of acute migraine 
treatments. However, the definitions could 
also help to standardise research on the 
care of acute migraine.

1. Reuter U. EHF Consensus on “Effective Treatment 
of a Migraine Attack and of Triptan Failure”. PleSe 
8, EHC 2022, 07–10 December, Vienna, Austria.

2. Sacco S, et al. J Headache Pain. 2022;23(1):133.

6. Sustained long-term effect of occipital nerve stimulation in MICCH
In a prospective follow-up of the ICON study, occipital nerve stimulation (ONS) 
appeared a safe, well-tolerated, and effective long-term treatment of medically 
intractable chronic cluster headache (MICCH). Subjective improvement was 
reported, even when the attack frequency was not reduced.

The previously published ICON study ran-
domised 131 patients with MICCH to 24 
weeks of treatment; 65 to 100% ONS and 
66 to 30% ONS [1]. Both ONS intensities 
substantially reduced attack frequency and 

were safe and well tolerated. At the EHC 
2022, Dr Roemer Brandt (Leiden University 
Medical Centre, Netherlands) presented 
the long-term effectiveness and safe-
ty outcomes for exclusively the Dutch 

participants [2]. The total follow-up period 
was 8 years (2012–2020). The participants 
completed 6-monthly questionnaires ad-
dressing weekly attack frequency, subjec-
tive improvement, adverse events, and 
willingness to recommend this treatment to 
other patients. Missing values for log-trans-
formed attack frequency were imputed for 
up to 5 years of follow-up. 

https://doi.org/10.1186/s10194-022-01502-z
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The 88 Dutch participants who had provided 
informed consent were followed for ≥2 years 
(mean follow-up was 4.2 years) unless the 
device was prematurely removed. The num-
ber of active participants was 73 (83%) after 
2 years, 60 (68%) after 3 years, 32 (36%) af-
ter 5 years, and 3 (3%) after 8.5 years. In the 
original ICON study, 49 of 88 (56%) partici-
pants included in the follow-up were ≥50% 
responders. During follow-up, 35 of these 49 
(71%) retained this response, while 15 of the 
original 39 (38%) non-responders became 
≥50% responders during at least half the 
follow-up period.

The pooled geometric mean weekly attack fre-
quency, which was 16.2 (95% CI 14.4 - 18.3) 
at baseline, remained significantly lower after 
1–5 years:
• after 1 year: 4.2 (2.8–6.3);
• after 2 years: 5.1 (3.5–7.6);
• after 5 years: 4.1 (3.0–5.5).
Sum scores of the 36-Item Short Form Survey 
(SF-36) for physical health were 50 at base-
line (n=128), 60 after 3 years (n=58), and 61 
after 6 years (n=25). Sum scores for the SF-36 
mental health were 63 and 70, respectively. At 
the most recent follow-up, 69 of 88 patients 
(78%) reported a subjective improvement from 

baseline; 70 of 88 (81%) would recommend 
ONS to other patients. In 112 of 122 (92%) 
hardware-related events occurring in 44 of 
88 participants (50%), additional surgery was 
required. No predictive factors for effective-
ness 3 years after ONS implantation could be 
identified.

1. Wilbrink LA, et al. Lancet Neurol. 2021;20(7):515–25.
2. Brandt R. Long-term effectiveness and safety of 

occipital nerve stimulation in medically intracta-
ble chronic cluster headache: a prospective fol-
low-up study of the randomised controlled ICON 
trial. Poster P24, EHC 2022, 07–10 December, 
Vienna, Austria.

7. Onabotulinumtoxin A effective in older patients with chronic migraine
In a real-world, European, multicentre study that retrospectively evaluated a 
large case series of elderly patients with chronic migraine, onabotulinumtoxin 
A (OBT-A) provided a significant benefit in the first 3 cycles of treatment. This 
benefit was similar to that in younger patients.

This is an important finding for a patient 
population that is underserved in terms 
of treatment options, argued Dr Raffaele 
Ornello (University of L’Aquila, Italy), who 
presented the study results [1]. Migraine in 
older patients, defined here as ≥65 years, 
is rare, and chronic migraine even rarer. 
Treatment is complicated by comorbidity, 
and viable treatment options are warranted 
for older patients with chronic migraine. 
This study evaluated OBT-A as preventative 
therapy in this population to see whether 
it is as effective as in younger chronic mi-
graine patients (<65 years). The post-hoc 
analysis prospectively collected real-world 
data at 16 European headache centres. It 
studied the effects of 3 treatment cycles 
of OBT-A in a cohort of 2,831 patients with 

chronic migraine. The primary endpoint 
was the change in monthly headache days 
(MHDs) from baseline to each treatment 
cycle in older versus younger participants. 

Of the 2,831 participants, 235 (8.3%) were 
older (mean age 69.6 years; range 65–91), 
and 73.2% were women. They had had mi-
graine for a mean of 47.2 years, and 15.2 
years of migraines with a chronic frequency. 
According to Dr Ornello, OBT-A was as effec-
tive in older as in younger patients. There 
was no significant difference in any of the 
efficacy outcome measures.

In the older population, the number of MHDs 
at baseline was 24.8. A progressive decrease 
in MHDs was seen from baseline to cycle 1 

(17.5; P<0.000001), from cycle 1 to cycle 2 
(14.8; P<0.0001), and from cycle 2 to cycle 
3 (11.9; P=0.001). The same was true for the 
proportion of patients who conversed from 
chronic migraine to episodic migraine, with 
percentages of about 40% after cycle 1, 55% 
after cycle 2, and 70% after cycle 3.

The number of days with acute medication 
use progressively decreased from baseline 
(19.2) to cycle 1 (11.9; P<0.00001), from 
cycle 1 to cycle 2 (10.9; P=0.012), and from 
cycle 2 to cycle 3 (9.6; P=0.049). The 50% 
responder rate (RR) increased from 30.7% 
(cycle 1) to 34.5% (cycle 2), and 38.7% (cycle 
3). Older age did not predict a lower 50% RR.

1. Ornello R. OnabotulinumtoxinA in elderly patients 
with chronic migraine: insights from a Real-Life 
European Multicenter Study. Abstract A42, EHC 
2022, 7–10 December, Vienna, Austria.

8. Zavegepant nasal spray effective for the acute treatment of migraine
In a double-blind, randomised, phase 3 trial, zavegepant 10 mg nasal spray 
was more effective than placebo for the acute treatment of migraine. It pro-
vided a rapid onset of pain relief as early as 15 minutes post-dose, sustained 
benefits to 48 hours post-dose, and showed favourable safety and tolerability.

In the acute treatment of migraine, non-oral 
therapies are recommended for attacks 
that include severe nausea or vomiting, or 

rapidly escalating headaches. Zavegepant 
is the only small-molecule calcitonin gene-
related peptide (CGRP) antagonist delivered 

by nasal spray for the acute treatment 
of migraine. Dr Robert Croop (Biohaven 
Pharmaceuticals, USA) presented the re-
sults of the double-blind, randomised study 
(NCT04571060) that assessed the efficacy 
and safety tolerability of zavegepant nasal 
spray [1].

https://doi.org/10.1016/s1474-4422(21)00101-0
https://clinicaltrials.gov/ct2/show/NCT04571060


"We bring the Congress to the Physician"

Participants were 18 years or older, with at 
least a 1-year history of migraine and 2–8 
moderate-to-severe migraine attacks during 
>15 monthly headache days in the 3 months 
prior to screening. Of the 1,405 randomised 
participants, 1,269 were evaluated for effica-
cy (zavegepant n=623; placebo n=646). The 
mean age was 41 years, 83% were women. 
The participants self-administered 1 dose 
of zavegepant 10 mg nasal spray or placebo 
to treat 1 migraine attack of moderate-or-
severe pain intensity. There were 2 primary 
endpoints: 2-hour freedom from pain and the 
most bothersome symptom (MBS).

Zavegepant was superior to placebo for 
2-hour freedom from pain (23.6% versus 
14.9%, p<0.0001) and 2-hour freedom from 
MBS (39.6% vs 31.1%; P=0.0012). The active 
treatment was also superior to placebo on 
multiple secondary endpoints, including:
• pain relief at 15 minutes (15.9% vs 8.0%; 

P<0.0001);
• pain relief at 2 hours (58.7% vs 49.7%; 

P=0.0012);
•  return to normal function at 30 minutes 

(10.5% vs 6.1%; P=0.0059);
• return to normal function at 2 hours 

(35.8% vs 25.6%; P=0.0001);

• sustained pain relief 2 to 48 hours post-
dose (36.1% vs 29.6%; P=0.013).

No serious adverse events were observed; 
most were mild or moderate. The most com-
mon adverse events, occurring in ≥2%, were 
dysgeusia (20.5% vs 4.7%, respectively), na-
sal discomfort (3.7% vs 0.8%), and nausea 
(3.2% vs 1.1%).

1. Croop R. Efficacy and safety of zavegepant 
nasal spray for the acute treatment of migraine: 
Results of a phase 3 double-blind, randomized, 
placebo-controlled trial. P136a, EHC 2022, 
07–10 December, Vienna, Austria.

9. What to do when conventional treatment of headache fails in children
Pharmacological and non-pharmacological options are limited for the treatment 
and prevention of migraine in children and adolescents. Prof. Ishaq Abu-Arafeh 
(Royal Hospital for Children, Glasgow, UK) gave an overview of existing and up-
coming treatment options [1]. The good news he shared is that paediatric stu-
dies of lasmiditan and gepants are now recruiting.

Migraine is common in children and ado-
lescents (7–8%). It is refractory when there 
are ≥8 debilitating headache days a month 
for ≥6 consecutive months and all available 
prophylactic treatments failed. The reasons 
for failure can be inadequate assessment 
and inadequate pharmacotherapy and/or 
non-pharmacological treatment but also un-
realistically high expectations.

The more frequent the migraine, the high-
er the impact on quality of life. There is a 
general lack of understanding of the bio-
psychosocial nature of migraine, it being a 
brain disease which is nonetheless highly 
influenced by factors such as poor sleep 
routine, an erratic meal pattern, and a sed-
entary lifestyle. It is important to advise on 
a healthy lifestyle and non-pharmacological 
treatment options.

An important risk factor is obesity, which 
occurs in about 25% of children with mi-
graine. This relation seems to be bidirec-
tional: obesity increases the risk of complex 
headaches, and children with migraine are 
at increased risk of obesity. Other important 

risk factors are other chronic pain disorders, 
as well as psychiatric comorbidity.

Pharmacological treatment should be tai-
lored to the child's needs, disease profile, 
and migraine attack characteristics. The 
reasons specific medications have failed 
can often be found in the patient's history, 
according to Prof. Abu-Arafeh. For example, 
treatment can be delayed due to lack of ac-
cess; and the medication, the dose, or the 
formulation can be inappropriate. 

Options for acute treatment are very lim-
ited. The starting point and cornerstone is 
still paracetamol or ibuprofen. Second-line 
treatments include sumatriptan nasal spray; 
third-line options are sumatriptan nasal 
spray or tablet, sumatriptan/naproxen oral 
tablets, and zolmitriptan melting tablets 
or nasal spray. Additional options exist but 
none of them are evidence-based: chlor-
promazine/prochlorperazine, domperidone, 
cyclizine, and ondansetron. 

Prof. Abu-Arafeh stressed the importance 
of carefully selecting patients for preventive 

treatment. Preventive therapy should be 
used regularly for at least 4–6 weeks before 
efficacy can be evaluated. If successful, it 
can be used for 6–12 months and then be 
re-evaluated. However, the available op-
tions are limited and often inadequate. 
Propranolol can be given, and topiramate or 
amitriptyline are alternatives, but these last 
2 treatments are not significantly more ef-
fective than placebo [2].

When all else fails, options that could be con-
sidered (but with little evidence to back them 
up) are greater occipital nerve (GON) block, 
botulinum toxin-A (which does not reduce the 
number of headache days in children but does 
improve quality of life), and trans cranial 
neuromodulation. For status migrainosus, 
the evidence for children is even more lim-
ited. Options are intranasal ketamine and 
dihydroergotamine infusion.

Trials that are currently recruiting children 
and adolescents are the PIONEER-Peds-1 
and PIONEER-Peds 2 studies (lasmiditan), 
OASIS study (erenumab), and PROSPECT 1 
and 2 studies and REJOIN study (both as-
sessing eptinezumab).

1. Abu-Arafeh I. What's next, when conventional tre-
atment of refractory headache fails in children? 
SciSe 14, EHC 2022, 07–10 December, Vienna, 
Austria.

2. Powers SW, et al. N Engl J Med 2017;376(2):115-24.

https://doi.org/10.1056/nejmoa1610384
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10. Predicting response to medical and surgical treatment of trigeminal  
 neuralgia
A Spanish study found that older age at diagnosis was associated with a 
positive response to medical treatment of trigeminal neuralgia. A lower 
number of previously taken drugs was associated with a good response to 
microvascular decompression. It seems advisable to not delay surgery when a 
patient is refractory to medical treatment.

About 30% of patients with trigeminal neu-
ralgia are refractory to pharmacological 
treatment, which makes them eligible for 
surgical treatment. The proportion of pa-
tients that responds to medical and surgical 
treatment is variable. This observational and 
retrospective study aimed to identify prog-
nostic factors and predictors of response to 
medical and surgical treatment in classical 
and idiopathic trigeminal neuralgia.

This single-centre study, presented by Dr 
Joan Miquel Fernández-Vidal (Hospital de 
la Santa Creu i Sant Pau, Spain) included 
patients from the Sant Pau Hospital in 

Barcelona with classical (n=89) and idio-
pathic (n=104) trigeminal neuralgia [1]. The 
median age was 64 (range: 22–93) years; 
67% were women. 

There were 125 patients who received medi-
cal treatment. After a follow-up of ≥2 years, 
74 (59%) responded to this treatment. Older 
age seemed to predict a positive outcome 
(OR 1.04; 95% CI 1.00–1.08; P=0.033). Of 
47 patients treated with microvascular 
decompression, 40 (87%) had a good out-
come. A higher number of previously used 
drugs significantly predicted poor response 
in this group (OR 0.49; 0.26–0.91; P=0.026). 

There were 26 patients who were treated 
with radiofrequency thermocoagulation, 16 
of whom (60%) showed a good response. 
The presence of pain in V2-V3 was associ-
ated with a good response in this treatment 
group (OR 16.2; 1.56-167.7; P=0.02). Finally, 
16 patients were treated with balloon com-
pression, of whom 13 (81%) had a good 
response. No predictors of good response 
were found in this treatment group.

Limitations of this study were its small sam-
ple, retrospective and single-centre design, 
and the imprecise assessment of response, 
as validated scales are not used in daily 
practice.

1. Fernández-Vidal JM. Predictors of response to 
medical and surgical treatment in classical and 
idiopathic trigeminal neuralgia. A27, EHC 2022, 
07–10 December, Vienna, Austria.

11. GWAS identifies 7 loci for cluster headache
The International Consortium for Cluster Headache Genetics (CCG) performed 
a well-powered genome-wide association study (GWAS) in the form of a meta-
analysis and identified 7 risk loci for cluster headache, 3 of which are novel. 
Mendelian randomisation analysis indicated that smoking is a causal factor.

The CCG is a global collaboration to uncover 
the genetic basis of cluster headache and 
other rare headache disorders, in which 15 
medical institutions currently cooperate 
(https://www.clusterheadachegenetics.org). Dr 
Caroline Ran (Karolinska Institute, Sweden) 
and colleagues performed a meta-analysis 
including 4,043 patients with clinically di-
agnosed cluster headache and 21,729 con-
trols from 9 European countries [1].

The polygenic basis of cluster headache was 
confirmed, with a single nucleotide polymor-
phism (SNP)-based heritability of 14.5%. 

The analysis identified 7 genome-wide loci 
for cluster headache. Four of these had 
been previously identified on chromosomes 
1, 2, and 6: DUSP10, rs17011182 (OR 1.38); 
MERTK, rs13399108 (OR 1.41); FTCDNL1, 
rs6714578 (OR 1.53); and FHL5, rs9486725 
(OR 1.29). Three were novel, on chromo-
somes 7, 10, and 12: WNT2, rs2402176 (OR 
1.20); PLCE1, rs57866767 (OR 1.18); and 
LRP1, rs11172113 (OR 1.18). There was an 
overlap with known migraine loci.

Downstream analysis revealed a significant 
genetic correlation of cluster headache with 

84 traits. Among these were risk-taking be-
haviour, ADHD, depression, and musculo-
skeletal pain. However, the most significant 
correlation was with cigarettes smoked per 
day; 10 of the 84 identified traits were re-
lated to smoking. To further dissect this ef-
fect, Mendelian randomisation analysis was 
performed using 40 SNPs previously associ-
ated with smoking. Inverse variant-weighted 
analysis indicated a causal effect of ciga-
rette smoking intensity on cluster headache 
(P<0.0001). This observation, the authors 
concluded, may have clinical implications.

1. Winsvold BS, et al. Cluster headache genome-
wide association study identifies seven loci and 
implicates smoking as causal risk factor. A5, 
EHC 2022, 07–10 December, Vienna, Austria.
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12. IHS President: “It is time for operationalisation of ICHD”
The various editions of the International Classification of Headache Disorders 
(ICHD) have proven to be a precise, fundamental, and an exceptional tool to clas-
sify headaches. Now, it is time to devise tools to support physicians to categori-
se and manage patients in daily care, argued Prof. Cristina Tassorelli (University 
of Pavia, Italy), who is president of the International Headache Society (IHS).

Operationalisation can be defined as a pro-
cess that makes it possible to consistently and 
uniformly describe and measure health and 
disease. Prof. Tassorelli's goal was to demon-
strate why this ‘step further’ should indeed be 
taken [1]. “The ICHD is basically a classifica-
tion of attacks (not of patients), but to what 
extent is it representative of the disease?” she 
wondered. “Because attacks are one thing, but 
another thing is their frequency, and also their 
severity, and the time they last.” She added that 
we need precise criteria but also the ability to 
apply them to clinical reality. “The reality of the 
migraine patient is not hieratic but dynamic.” 

Prof. Tassorelli continued to discuss some of 
the current caveats. For example, the widely 
used notion of episodic migraine is an opera-
tionalisation that does not exist in the ICHD. 
The ‘interim’ definition of episodic migraine as 
‘headache occurring on <15 days per month 
over the last 3 months, which on some days is 
migraine’ may not be accurate. A recent study 

suggested that the threshold should be 7–8 
days.

Regarding medication overuse, Prof. 
Tassorelli said that acute overuse is a strong 
risk factor for transitioning from episodic 
to chronic migraine. “This type of headache 
is almost exclusively seen in primary head-
aches. My personal view to make it more 
operationalised in everyday practice is to con-
sider medication overuse headache as a com-
plication of a primary type of headache that 
induces a worsening of the clinical picture 
and is due to either inadequate management, 
disease severity, or both.” She suggested 
making medication overuse a subcategory of 
chronic migraine because it would give more 
visibility and attention to this complication.

Prof. Tassorelli also mentioned menstrual 
migraine, attacks of which are more severe, 
longer lasting, and more difficult to treat with 
acute medication. Yet, in the ICHD-3, menstrual 

migraine is only addressed in the appendix. In 
a recent Dutch study, ICHD-3 diagnostic crite-
ria for menstrual migraine were found to have 
extremely poor accuracy [2]. Prospective head-
ache (E-)diaries are required for menstrual mi-
graine diagnosis, also in clinical practice.

An example of secondary headaches Prof. 
Tassorelli addressed was headaches sec-
ondary to psychiatric disorders. She found 
barely any literature on the subject, but there 
are tools ready for use. A suggestion for op-
erationalisation: the SNNOOP10 algorithm, 
which showed a 100% sensitivity in the de-
tection of high-risk headache disorders [3].

Overall, to support the physician in the diag-
nosis of aspects common to both primary 
and secondary headaches, informatics and 
machine learning can be applied. The before-
mentioned SNNOOP10 list, for example, can be 
transformed into an application by informatics.

1. Tassorelli C. ICHD 2022 - Is it time for operatio-
nalization? PleSe1, EHC 2022, 07–10 December, 
Vienna, Austria.

2. Verhagen IE, et al. Cephalalgia. 2022;42(11-
12):1184–93.

3. García-Azorín D, et al. Cephalalgia. 
2022;42(14):1521–31.

13. Towards precision medicine: salivary CGRP and erenumab response 
For the first time, a study has shown that salivary calcitonin gene-related peptide 
(CGRP) concentration is associated with treatment response to the CGRP-
inhibitor erenumab. Besides higher CGRP levels for patients with migraines 
compared with controls, depressive symptoms also seemed to be associated 
with increased salivary levels of CGRP.

Dr Alicia Alpuente (Vall d'Hebron University 
Hospital, Spain) and colleagues set up a 
prospective observational study to measure 
salivary CGRP levels in healthy controls (HC; 
n=27), patients with episodic migraine (EM; 
n=27), and patients with chronic migraine 
(CM; n=16) [1]. This was done because it 
was still unknown whether there is a cor-
relation between baseline CGRP levels and 
prediction of response to CGRP inhibitors, 
and to what extent and how CGRP levels are 
modified by this treatment. The participants 

collected saliva at baseline; those who were 
candidates for treatment with erenumab 
140 mg also collected saliva after 3 doses 
of treatment. Saliva was collected with the 
resting unstimulated whole saliva method, 
at participants' homes. Three analyses were 
done: 1) baseline salivary CGRP levels in all 
70 participants; 2) prediction of erenumab 
response from pre-treatment CGRP levels of 
24 patients; 3) evaluate CGRP change after 
treatment in 23 patients.

The first analysis showed that headache fre-
quency was associated with salivary CGRP 
levels, which were even higher in the case of 
depressive symptoms. Only in the CM group 
were baseline CGRP levels elevated in de-
pressed patients. A cut-off value of 103.75 
pg/mL could differentiate patients with mi-
graine from HC, with 0.801 sensitivity and 
0.916 specificity. The results of the second 
analysis showed that 10 patients (41.7%) 
responded to erenumab after 12 weeks. 
Higher pre-treatment salivary CGRP levels 
were statistically significantly associated 
with a higher probability of having a 50% 
or greater reduction in headache frequency 
in EM but not in CM patients. In the third 
analysis, salivary CGRP levels from migraine 
patients converged to similar CGRP values 

https://doi.org/10.1177/03331024221099031
https://doi.org/10.1177/03331024221099031
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after 12 weeks of treatment with erenumab, 
regardless of migraine frequency. However, 
this was not the case in patients with con-
comitant depressive symptoms.
The authors concluded that CGRP can be 
measured reliably in the saliva of migraine 
patients. Patients with EM and CM have 

higher CGRP levels compared with HC. 
Depressive symptoms seem to increase 
salivary CGRP levels, creating a meaningful 
distinction between EM and CM patients. 
Baseline CGRP levels can be used to predict 
response to erenumab in non-chronic mi-
graine patients. The heterogeneity of CGRP 

seems to be regulated and “normalised” by 
erenumab but not in depressed patients.

1. Alpuente A. Salivary CGRP and erenumab res-
ponse: towards precision medicine in migraine. 
Abstract A24, EHC 2022, 07–10 December, Vi-
enna, Austria.

14. Persistent headache after stroke: not rare and often overlooked
Persistent headache attributable to ischaemic stroke is not rare and frequently 
leads to medication overuse. It has a considerable impact on quality of life and 
should be monitored during the follow-up of stroke patients. These were the 
main conclusions drawn from a Russian study of this often neglected problem.

Persistent headache after ischaemic stroke 
is increasingly acknowledged and was add-
ed to the 3rd edition of the International 
Classification of Headache Disorders 
(ICHD-3) in 2018 [1]. Prof. Elena Lebedeva 
(Ural State Medical University, Russia) and 
colleagues set up a study with 550 patients 
who had experienced a first-ever ischaemic 
stroke [1,2]. The study aimed to determine 
the incidence of headache attributed to 
stroke; describe its characteristics and 
acute treatment; evaluate risk factors; and 
analyse the prevalence of medication over-
use headache (MOH).

Of 550 participants, 82 (15%) had headache 
at the onset of first-ever ischaemic stroke. 
This was a new type of headache in 8.4%, 
headache with altered characteristics in 
5.4%, and a usual headache without any 

changes in 1.2%. By contrast, none of the 
participants in the control group experi-
enced a new type of headache, and only 2 
had a headache with altered characteristics 
(P<0.009). These 2 types of headaches are 
causally related to ischaemic stroke, Prof. 
Lebedeva inferred. Of controls, 9 (4.6%) had 
a usual headache.

Of this cohort, 529 patients were followed 
up for at least 3 months after stroke. In 
this group, 61 (11.5%) had a headache after 
stroke; 34 (6.4%) experienced a new type of 
headache, 21 (4.0%) had a headache with 
altered characteristics, and 6 (1.2%) had an 
unchanged headache. The 55 patients with 
persistent headache attributable to stroke 
had less severe accompanying symptoms 
and a slowly decreasing frequency; one-third 
developed MOH. In patients with a new type 

of headache, migraine-like headache was 
the most prevalent (n=20); in patients with a 
headache with altered characteristics, a ten-
sion-type headache was the most prevalent 
(n=16). The most important factors associ-
ated with persistent headaches were a score 
of <8 points on the NIHSS (90.9%, P=0.007), 
stroke of undetermined aetiology (50.9%; 
P=0.003), and lack of sleep (29.1%; P=0.009).

Prof. Lebedeva summarised the following 
take-home messages:
• Take your time to take the history of head-

ache at stroke onset and for headache 
that persists for >3 months after stroke.

• Remember to diagnose and treat persis-
tent headache after stroke and prevent 
MOH in these patients.

1. Lebedeva ER. Persistent headache after first-ever 
ischemic stroke: clinical characteristics and fac-
tors associated with their development. Abstract 
A44, EHC 2022, 07-10 December, Vienna, Austria.

2. Lebedeva ER, et al. J Headache Pain. 
2022;23(1):103. 

15. Additional effects of gepants on top of erenumab
Both rimegepant and olcegepant exert additional calcitonin gene-related peptide 
(CGRP) inhibiting effects on top of the maximum effect of erenumab in isolated 
human coronary arteries (HCA). This suggests that erenumab and gepants may 
have different mechanisms of action. This could imply that erenumab users might 
benefit from adding a gepant as an acute treatment.

Dr Tessa de Vries (Erasmus Medical Center, 
the Netherlands) explained that gepants 
and erenumab theoretically target the same 
receptor, CLR/RAMP1, so that no additional 
effects of a gepant on top of erenumab would 
be expected [1]. De Vries and colleagues 

put this to the test by studying the effect of 
erenumab in combination with rimegepant, 
olcegepant, or sumatriptan on CGRP-induced 
vasorelaxation in isolated human HCA. They 
used HCA segments from donors (11 women 
and 6 men; mean age 53 years).

The relaxation caused by CGRP in segments 
incubated with 3 µM erenumab was reversed 
by sumatriptan (134%), rimegepant (91%), and 
olcegepant (92%). The vasoconstrictive ef-
fects of sumatriptan were as expected, since 
it targets a different receptor: 5-HT18/1D(/1F). 
Unexpectedly, both rimegepant and olce-
gepant exerted additional CGRP-inhibiting 
effects on top of the maximum effect of ere-
numab. Olcegepant did not induce additional 
effects on top of erenumab for the agonists 
adrenomedullin and pramlintide. A possible 

https://doi.org/10.1186/s10194-022-01479-9
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explanation is that different receptor popula-
tions may mediate the effects of adrenomedul-
lin, pramlintide, and CGRP. 

Dr De Vries suggested 2 possible reasons 
why the 2 gepants exerted additional ef-
fects on top of erenumab. The first is that 
the mechanism of action of erenumab and 
gepants are not identical. “Maybe they tar-
get different receptors; for example, gepants 
may also target AMY1 or other receptors of 
the CGRP-receptor family that are not, or to 
a lesser extent, affected by erenumab.” It is 

known that rimegepant and olcegepant an-
tagonism at the AMY1 receptor is 17-30 and 
about 150 times lower, respectively, com-
pared with the CGRP receptor. The second 
explanation is that receptor internalisation is 
involved. “The CGRP receptor can still signal 
after internalisation, which plays a role in pain 
transmission. Maybe gepants can target the 
receptor even after internalisation, whereas 
the very large erenumab molecule cannot.”

The clinical relevance of these findings, said Dr 
De Vries, is that a patient taking erenumab as a 

prophylactic migraine treatment could benefit 
from taking a gepant as acute treatment, as 
gepants can induce additional receptor block-
ade on top of erenumab, regardless of the ere-
numab dosage. This might, however, result in 
additional safety concerns.

1. De Vries T. Differential mechanism of action of 
erenumab and gepants in human isolated coro-
nary arteries. A11, EHC 2022, 07–10 December, 
Vienna, Austria.


