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Migraine prevalence and WHO burden

2023-06-07 Ashina et al. Lancet (2021) 3



Burden of migraine

2023-06-07 Linde et al. Eur J Neurol (2012); Ashina et al. Lancet (2021) 4

Global disability
Migraine contributes 45,1 million 
years lived with disability. This is 
5,6% of the global disease 
burden. 

Costs
Migraine occurs primarily during 
productive peak. In Europe costs 
are estimated between €50 
billion to €111 billion a year.

Career
32.7% reported migraine to 
influence career. 22.8% are 
worried about losing job.

Children
38.6% suggested that migraine 
affected their parenting. 3.2% 
decided not to have children.

Relationships
49.0% indicated they be better 
partners without their migraine.

Comorbidities
Migraine is comorbid with a 
range of disorders, e.g., 
depression, cardiovascular 
events, chronic pain disorders.



Migraine attack symptoms
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3 hours to several days 5-60 minutes 4-72 hours 1-2 days

Photophobia

Phonophobia
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>20% 20-33% 99%
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Aura phase

2023-06-07 Ferrari et al. Lancet (2015) 6

Cortical Spreading Depolarisation (CSD)

Spreading wave of 

neuronal and glial 

cell depolarisation



Headache phase

@Pijpers et al. Nervus Nascholing (2017); Ashina et al. Lancet. 2021;397(10283):1505-1518. & 1496-1504.

Meningeal blood-
vessel

Trigeminal
afferents

TG = Trigeminal ganglion; 
TCC = Trigeminocervical complex

CGRP

Triptans & Ditans & Gepants

Anti-CGRP antibodies

TCC



Migraine is a hereditary disease

familial clustering
migraine with aura > migraine without aura



Pathophysiological mechanisms and monogenic disorders

De Boer et al. Curr Opin Neurol. (2018); Sutherland et al. J Headache Pain (2019)
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Migraine GWAS, road so far

Hautakangas et al. Nat Genet. (2022); Gormley et al. Nat Genet. (2016); Chasman et al. Nat Genet. (2011); Antilla et al. Nat Genet. (2010)

= 1000 migraine patients
2010 1 loci

2011 3 loci

2016

2022

38 loci

123 loci



Increased genetic load vs family history

Gormley et al. Neuron (2018); Pelzer et al. Cephalalgia (2019)

▪ lower age-at-onset
▪ higher migraine frequency (in males)
▪ higher number of medication days 
▪ migraine with aura subtype

↑ family history of migraine
(one or both parents affected)

↑ polygenic risk scores
▪ lower age-at-onset 
▪ use of triptans
▪ migraine with aura subtype



• Migraine is extremely common and underdiagnosed

• Migraine is a complex neurovascular brain disorder 

• Currently no role for genetics in the clinical care for common migraine

First Take-home message



Migraine attack symptoms
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Triptans



1. Discuss timing of triptan intake

2. Treatment of recurrence

3. Adequate dose (e.g. sumatriptan 100mg instead of 50mg)

Acute treatment recommendations  



1. Timing triptan intake

Prodromal / 
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1. No response to triptan, no effect of second dosage

Prodromal / 
aura phase
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Central sensitisation: cutaneous allodynia 

Referred 
hyperensitivity 

Cephalic allodynia

TG = Trigeminal ganglion; 
TNC = Trigeminal Nucleus Caudalis

@Pijpers, nervus nascholing 2017; Goadsby. Physiol. Rev. 2017; May, Nat. Rev. Neurol. 2016; Ferrari, Lancet Neurol 2015; Burstein, Ann Neurol. 2010



Extra-cephalic allodynia

Central sensitisation: cutaneous allodynia 

Referred 
hyperensitivity 

Cephalic allodynia

TG = Trigeminal ganglion; 
TNC = Trigeminal Nucleus Caudalis

@Pijpers, nervus nascholing 2017; Goadsby. Physiol. Rev. 2017; May, Nat. Rev. Neurol. 2016; Ferrari, Lancet Neurol 2015; Burstein, Ann Neurol. 2010



2. Recurrence
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2. Recurrence – add NSAID (etoricoxib)

Van der Arend et al. PiL (2022)

H
ea

d
ac

h
e 

in
te

n
si

ty
 (

V
A

S 
sc

o
re

)

Time (h)

0

10

5

4 8 12 16 200

Recurrence

Recurrence after short-acting triptan

Triptan + NSAID

No treatment

(Short-
acting) 
triptan

(Long-
acting) 
NSAID



(Short-
acting) 
triptan

2. Recurrence – switch to long-acting triptan
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1. Discuss timing of triptan intake

2. Treatment of recurrences
1. Add long-acting NSAID (etoricoxib 90mg)

2. Switch to long-acting triptan (eletriptan 40mg)

3. Increase dosage of eletriptan (eletriptan 80mg)

3. Adequate dose (sumatriptan 100mg instead of 50mg)

Acute treatment recommendations 



Cmax ng/ml AUC0-∞ ng/h/ml

Headache response after 2h Recurrence after 24 or 48 h Frequency of side effects

➢ Similar headache response 

Sex differences in efficacy and pharmacokinetics of triptans

2023-06-07 Van Casteren et al. Neurology (2021) 23

N=994 males
N=6139 females
RR 1.04 (0.98-1.11)

N=690 males
N=4320 females
RR 0.64 (0.55-0.76)

N=584 males
N=3807 females
RR 0.82 (0.72-0.93)

N=85 males
N=86 females
RR 0.72 (0.64-0.82)

N=93 males
N=94 females
RR 0.69 (0.60-0.81)

➢More recurrences

➢More side effects



1. Discuss timing of triptan intake

2. Treatment of recurrences
1. Add long-acting NSAID (etoricoxib 90mg)

2. Switch to long-acting triptan (eletriptan 40mg)

3. Increase dosage of eletriptan (eletriptan 80mg)

3. Adequate dosage, at least 3 attacks per triptan, sumatriptan s.c. is 
“gold standard”.

4. What to avoid: opioids!

5. New medication on the block

Acute treatment recommendations 





Methods

Cohort

• Leiden Headache Center migraine cohort (ICH-3, age 18-80)

• N=3712 participants

Self-designed E-questionnaire

• Current migraine characteristics & medication (acute/preventive) 

• Current & past opioid use 

26BOO: Opioids in Migraine 01-July-2022



Results (1)

Used an opioid EM CM Total

Previous use 10.9% 20.2% 12.5%

Current use 1.3% 4.0% 1.4%

Ever used 11.7%* 21.6%* 13.4%

Primary analysis

• 13.4% used opioid for headache

• 25.7% used opioid for other 

indication

27BOO: Opioids in Migraine 01-July-2022

Opioid type EM CM Total

Subcutaneous, non 

specified

30.2% 30.9% 30.4%

Tramadol 24.1% 64.0% 58.0%

Oxycodone 18.3% 26.5% 20.5%

Morphine 19.4% 19.9% 9.5%

Fentanyl 18.8% 13.2% 17.3%

Buprenorphine 5.3% 5.2% 5.2%

Hydromorphone 2.2% 2,2% 2.2%

Tapentadol 1.9% 2.9% 2.2%

46%

18%

9%

11%

5%

11%

Once

< 1 week

1 week - 1 month

>1 month

> 6 months

>1 year

Duration
Secondary analysis

• Comparison EM & CM

• Specified per opioid

• Duration

Used an opioid

Previous use

Current use

Ever used

Total

12.5%

1.4%

13.4%



Results (2)

28BOO: Opioids in Migraine 01-July-2022

46%

35%

10%

4%
3% 2%

General practitioner

Neurologist

Other specialist

Local health center

Emergency department

Self-acquired

PrescriberReported treatment indication

Acute treatment
63%

Both
21%

Preventive 
treatment

16%



Migraine without aura during women's life course

Sacco et al. Journal of Headache and Pain (2012)



Comparing perimenstrual and non-perimenstrual migraine attacks 
using an E-diary (n=500 patients)

Perimenstrual attacks (WHAT! Study)

Van Casteren et al. Neurology (2021)

Migraine

Headache severity

Aura

Acute medication 

PCM / NSAID

Triptan

Triptan effective 

Nausea

Vomiting

Photophobia

Phonophobia

Change of prophylactic 

Menstrual bleeding

Day



• WHAT! Trial: Open-label randomized controlled trial
• Continuous use of oral contraceptive pill compared to vitamin E

Hormonal prophylactic treatments?

www.whatstudy.nl/en

Currently, there is no evidence-based hormonal treatment for migraine



Risk of oral contraceptive use in migraine

Tuzourio et al. BMJ (1995); Chang et al. BMJ (1999); Etminan et al. BMJ (2005); Kurth et al. Neurology (2005); 
Bousser and Welch Lancet Neurol (2005); Stang et al. Neurology (2005); MacClellan et al. Stroke (2007)

Relative Risk of Stroke 
(approx.)

Migraine without aura 1-1.5

Migraine with aura 2-2.5

Women (<50y) + aura 6

Women (<50y) + aura + smoking 10

Women (<50y) + aura + oral contraceptive use 15

Women (<50y) + aura + smoking + oral 
contraceptive use

34



• 2/3 of all women with migraine suffer from menstrual migraine
• Longer attack duration

• More triptan use

• More recurrences

Implications for female specific treatment

✓ Adequate acute treatment
✓ Do not hesitate with prophylactic treatment

→ Cave medication overuse headache!



• Give an adequate acute treatment dose (not sumatriptan 50mg!)

• Treat recurrence adequately

• No opioids!

• Start prophylactic medication in time to prevent MOH/CM
➢2/3 of women suffer from menstrual migraine (MM)
➢Women with MM are at risk for medication overuse and chronification

• Base choice of prophylactic medication also on migraine subtype
➢Manage expectations. Rule of thumb: 30-50% decrease in monthly migraine days

• Oral contraceptives are often prescribed to women with migraine, but it 
lacks evidence, and increases cardiovascular risks

Second Take-home message

2023-06-07 34



Chronic 
migraine 

Episodic 
migraine 

≥ 15 headache days 
of which 

≥ 8 migraine days  

< 15 headache days
median attack frequency 1 / month 

ICHD-3, Cephalalgia, 2018 

Chronic migraine



• 65-80% of CM patients have medication overuse

Chronic migraine – risk factors  

Chronic 
migraine 

Medication 
overuse 

Allodynia
Depression 

Anxiety 

ICHD-3 criteria - Medication overuse headache

• ≥ 15 headache days / month

• Overuse of acute anti-headache medication 
• Triptans/combinations ≥10 days / month 
• Simple analgesics only ≥15 days/month

• Pre-existing primary headache disorder



Bidirectional relationship migraine 

and depression 

Depression / anxiety risk factor for 

migraine chronification and related 

to medication overuse

Chronic migraine –risk factors

Chronic 
migraine 

Medication 
overuse 

Allodynia
Depression 

Anxiety



Chronic 
migraine 

Medication 
overuse 

Allodynia
Depression 

Anxiety

Perception of pain upon a non-

painful stimulus to the skin 

Risk factor migraine chronification, 

relation with  other risk factors

Chronic migraine –risk factors

Louter et al. Brain. 2013;136(Pt 11):3489-96; Burstein, Ann Neurol. 2010;68(1):81-91



Medication overuse: and now what?

Outpatient Inpatient

Simple advice to withdraw 

Support by headache nurse

Complete withdrawal

Complicating characteristics 

Supportive medication? 

Education 
Behavioral intervention

Diener Lancet Neurol, 2019;18:891-902; Ashina et al. Nat Rev Dis Primers. 2023;9(1):5.  



Meningeal blood-vessel Trigeminal
afferents

TG = Trigeminal ganglion; 
TNC = Trigeminal Nucleus Caudalis

CM + Medication Overuse Headache – Role of Botox 

Pijpers et al. Brain 2019;142(5):1203-1214. Ashina et al. Nat Rev Dis Primers. 2023;9(1):5. 

Lack of pain inhibition 

• Lower nociceptive input
• Decreased neurotransmission in 

central pain pathways  



Chronic migraine & Medication Overuse Headache

Triptan intake 
=

Migraine day

Chronic migraine: ≥15 
HP days with ≥8 

migraine days/month

Medication 
Overuse:

≥10 days 
triptans

STEP 1

Pijpers et al. Brain. 2019;142(5):1203-1214 and Pijpers et al. Eur J Neurol. 2022;29:1496-1504



All preventive Medication including Botox

CHRONIC MIGRAINE
without Medication Overuse Headache

STEP 2



Choice of preventive treatment

Preventive treatment

1. Angiotensin II receptor blocker (candesartan)

2. Betablockers (metoprolol / propranolol)

3. Anti epileptics (topiramate / valproic acid)

4. Anti depressants (flunarizine, amitriptyline)

5. Botulinum toxin A (FOR Chronic only)

6. CGRP (receptor) antibodies 

7. Gepants (atogepant, rimegepant)



1. Chronic Migraine & Medication Overuse Headache -> Withdrawal

2. New preventive medication (anti-CGRP)

3. Monitor attacks

Last Take Home messages

| www.hoofdpijnonderzoek.nl       https://hoofdpijnshop.nl/  
     
Luister naar de Leiden Headache Podcast!  

     

 



Leiden Headache Group



Vrouwen gezocht voor belangrijk onderzoek naar migraine en hormonen!

SCAN ME

Interesse voor andere onderzoeken?
Zie ook:
Chronische migraine/medicatieovergebruikshoofdpijn

Ga naar www.hoofdpijnonderzoek.nl
Aanmelden via formulier

http://www.hoofdpijnonderzoek.nl/

