
Impact of sex hormones in migraine
5th Nordic Migraine Symposium

Dr. med. Bianca Raffaelli
Neurologist, postdoctoral researcher

Headache Center – Charité Universitätsmedizin Berlin, Germany
Danish Headache Center - Rigshospitalet Glostrup, Denmark

Headache Center
Charité – Universitätsmedizin Berlin

Department of Neurology

AJO-DK-NP-00059



Conflicts of interest

2Headache Center – Department of Neurology

AbbVie/Allergan Personal fees for lecturing and/or consulting

Eli Lilly Personal fees for lecturing and/or consulting

Lundbeck Personal fees for lecturing and/or consulting

Novartis Pharma
Personal fees for lecturing and/or consulting
Research support

Teva Pharmaceutical Industries Personal fees for lecturing and/or consulting

German Research Foundation (DFG) Research support

German Migraine and Headache Society (DMKG) Research support



Migraine prevalence in women is two- to three-times higher than in men. 

Headache Center – Department of Neurology
Vetvtik KG et al. Sex differences in the epidemiology, clinical features, and pathophysiology of migraine. 

Lancet Neurol 2017 Jan;16(1):76-87. doi: 10.1016/S1474-4422(16)30293-9.  



Migraine attacks in women are longer (and more severe?) than in men. 

Headache Center – Department of Neurology
Wöber-Bingöl C et al. Clinical features of migraine: a cross-sectional study in patients aged three to sixty-nine. 

Cephalalgia  2004;24:12–17.

Headache characteristics separated by age in 169 females and 91 males with migraine. 
<14 years (n= 147, 73 F)   
15–40 years (n= 75, 64 F)
>40 years (n= 38, 32 F). **P= 0.001; *P= 0.01.



Migraine causes a higher burden in women than in men. 

Headache Center – Department of Neurology
Vetvtik KG et al. Sex differences in the epidemiology, clinical features, and pathophysiology of migraine. 

Lancet Neurol 2017 Jan;16(1):76-87. doi: 10.1016/S1474-4422(16)30293-9.  



Are sex hormones the cause of sex differences? 
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Sex hormone fluctuations can influence the migraine course. 

Headache Center – Department of Neurology
Sacco S et al. Migraine in women: the role of hormones and their impact on vascular diseases. J Headache Pain 2012 Apr;13(3):177-89.     

Van Casteren DS et al. Sex differences in prevalence of migraine trigger factors: A cross-sectional study. Cephalalgia 2021 May;41(6):643-648. 



Sex hormone fluctuations can influence the migraine course. 
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Sacco S et al. Migraine in women: the role of hormones and their impact on vascular diseases. J Headache Pain 2012 Apr;13(3):177-89.     

Negro A et al. Headache and pregnancy: a systematic review. J Headache Pain 2017 Oct 19;18(1):106.  

Migraine without aura: 
• 38-90% improvement 
• 8-37% no change
• 0-34% worsening
• 1-10% new onset

Migraine with aura: 
• 44-84% improvement
• 4-49% no change
• 0-17% worsening
• 11-14% new onset

Return of attacks post partum: 
• 55% after one month
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Possible explanation: The estrogen withdrawal hypothesis (1972) 
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Raffaelli B et al.  Menstrual migraine is caused by estrogen withdrawal: revisiting the evidence. 

J Headache Pain 2023 Sep 21;24(1):131. doi: 10.1186/s10194-023-01664-4.

How does estrogen (withdrawal) influence 
pain/migraine? 



The estrogen withdrawal hypothesis: insights from animal experiments

• Different pain stimuli
• Different stimulated areas (cephalic vs. extracephalic)
• Different hormonal profiles rodents vs. humans

Increased pain sensitivity during
low-estrogen phases

Percent increase in cutaneous receptive field size (RFS) after application of 
capsaicin. M + D = metestrus/diestrus, P + E = proestrus/estrus.

vs.

Mean vocalization thresholds to paw and tail pressure during estrous stage in 
female rats. P = proestrus, E = estrus, M = metestrus, D = diestrus.

Kayser V et al. Estrous and sex variations in vocalization thresholds to hindpaw and tail pressure stimulation in the rat. Brain 
Res. 1996;742(1–2):352–354. doi: 10.1016/S0006-8993(96)01108-0.

Martin VT et al. Sensitization of the trigeminal sensory system during different stages of the rat estrous cycle: implications for menstrual 
migraine. Headache. 2007;47(4):552–563.

Increased pain sensitivity during
high-estrogen phases
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The estrogen withdrawal hypothesis: insights from human experiments 
(healthy controls)

• Different pain stimuli
• Different timing
• Different nomenclature

Timing of experimental sessions and terminology used to describe that timing in 14 studies assessing experimental 
pain response across the menstrual cycle.

Sherman JJ, LeResche L. Does experimental pain response vary across the menstrual cycle? A methodological review.
Am J Physiol Regul Integr Comp Physiol. 2006;291(2):R245–256. doi: 10.1152/ajpregu.00920.2005.

Headache Center – Department of Neurology



The estrogen withdrawal hypothesis: insights from human experiments 
(migraine)

• Increased amplitude and decreased habituation in the 
premenstrual phase

→ increased likelihood of migraine attacks? 
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• Third week of hormone intake vs. hormone free interval

• Decreased reflex threshold during the hormone free interval
→ estrogen withdrawal leads to pro-nociceptive response? 

Changes in the threshold of the nociceptive flexion reflex following a single stimulus (RT-SS) at T0 and T1.
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The estrogen withdrawal hypothesis: insights from human experiments 
(menstrual migraine)



Estrogen influences the CGRP pathway in a complex manner. 

Headache Center – Department of Neurology
Labastida-Ramírez A et al. Gender aspects of CGRP in migraine.

Cephalalgia 2019 Mar;39(3):435-444. doi: 10.1177/0333102417739584.

Trigeminovascular system. Sites where estrogens, mainly estradiol (E2), modify CGRP receptor expression/function in rodents 
(blue) and humans (green).
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Menstrual migraine: Dysfunction in the modulation of CGRP pathway? 



What about exogeneous hormones? 
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Variable effects of exogenous sex hormones on migraine
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https://www.womanlog.com/de/sex/hormonelle-empf-ngnisverh-tung



Hormonal contraceptives and risk of ischemic stroke in women with migraine
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https://www.womanlog.com/de/sex/hormonelle-empf-ngnisverh-tung

Sacco S et al. Hormonal contraceptives and risk of ischemic stroke in women with migraine: a consensus statement from the European 
Headache Federation (EHF) and the European Society of Contraception and Reproductive Health (ESC). J Headache Pain 2017 Oct 30;18(1):108.

Nappi RE et al. Role of Estrogens in Menstrual Migraine. Cells 2022 Apr 15;11(8):1355.



Gender-affirming hormonal therapy can cause headache. 

Headache Center – Department of Neurology Hralniovic JA. Headache prevalence in transgender and gender diverse youth: A single-center case-control study. 
Headache 2023 Apr;63(4):517-522. doi: 10.1111/head.14493. 

“Compared with The Netherlands population data, the migraine prevalence of 26% in MFTs is similar to 
the prevalence of 25% in genetic females and significantly greater than the prevalence of 7.5% in men.” 



What about men? 
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Estrogen dominance / relative androgen deficiency in men with migraine? 
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van Oosterhout.WPJ et al. Female sex hormones in men with migraine. Neurology 2018 Jul 24;91(4):e374-e381.



Conclusion
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• Migraine is more prevalent in women than in men.

• Endogeneous and exogeneous sex hormones can influence the migraine course.

• The estrogen withdrawal hypothesis (1972) is widely accepted but the current body of evidence is
limited and conflicted.

• Estrogen can exert a modulatory effect on pain, also within the trigeminovascular system, but the
exact mechanisms are still largely unknown.

• Effects of sex hormones in men and in gender minorities are underexplored.

• Future research should aim to elucidate the role of sex hormones in migraine in larger and well-
defined cohorts using consistent methodological procedures.



Thank you!
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