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Migraine prevalence in women is two- to three-times higher than in men.
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i Vetvtik KG et al. Sex differences in the epidemiology, clinical features, and pathophysiology of migraine.
( CHARITE ‘ Headache Center - Department of Neurology 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.
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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)

B >40 years (n= 38, 32 F). **P= 0.001; *P= 0.01.

Waéber-Bingél C et al. Clinical features of migraine: a cross-sectional study in patients aged three to sixty-nine.
(CHARITE ‘ Headache Center — Department of Neurology Cephalalgia 2004;24:12-17.



Migraine causes a higher burden in women than in men.
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Are sex hormones the cause of sex differences?
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Sex hormone fluctuations can influence the migraine course.
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i Sacco S et al. Migraine in women: the role of hormones and their impact on vascular diseases. ) Headache Pain 2012 Apr;13(3):177-89.
( CHARITE ‘ Headache Center — Department of Neurology 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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i Sacco S et al. Migraine in women: the role of hormones and their impact on vascular diseases. ) Headache Pain 2012 Apr;13(3):177-89.
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Sex hormone fluctuations can influence the migraine course.

JAN
0 m—— PROG === |H
-l
Miarai
al FSH |n3<r12:2e
®)
O
-J
o0
2]
L
pd
O ”
: A
O
I
| | | | | P | | =|_
| I I I I o I I I
7 14 21 28 4 8 12 16 20 24 28 32 36 40 30 40 50 60 70
Days Weeks Age (years)
MENSTRUAL CYCLE PREGNANCY MENOPAUSE

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



Sex hormone fluctuations can influence the migraine course.
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Possible explanation: The estrogen withdrawal hypothesis (1972)

Migraine: unilateral; nausea; duration, twelve hours
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How does estrogen (withdrawal) influence
pain/migraine?

Raffaelli B et al. Menstrual migraine is caused by estrogen withdrawal: revisiting the evidence.
J Headache Pain 2023 Sep 21;24(1):131. doi: 10.1186/510194-023-01664-4.

‘ CHARITE | Headache Center - Department of Neurology 12



The estrogen withdrawal hypothesis: insights from animal experiments

Increased pain sensitivity during
low-estrogen phases
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The estrogen withdrawal hypothesis: insights from human experiments

(healthy controls)

- Different pain stimuli
- Different timing
- Different nomenclature

Headache Center — Department of Neurology
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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.



The estrogen withdrawal hypothesis: insights from human experiments

(migraine)

J Headache Pain (2009) 10:423-429
DOI 10.1007/s10194-009-0150-2

Pain perception and laser evoked potentials during menstrual
cycle in migraine

Marina de Tommaso + Massimiliano Valeriani - Michele Sardaro -
Claudia Serpino * Olimpia Di Fruscolo - Eleonora Vecchio *
Rosanna Cerbo - Paolo Livrea

( CHARITE ‘ Headache Center — Department of Neurology

Increased amplitude and decreased habituation in the

premenstrual phase
- increased likelihood of migraine attacks?

b Laser evoked potentials amplitudes
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Fig. 1 Mean values and standard errors of laser evoked potentials
amplitude in migraine patients (no. 9) and controls (no. 10)



The estrogen withdrawal hypothesis: insights from human experiments

(menstrual migraine)
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. .
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Modulation of nociceptive threshold by - estrogen withdrawal leads to pro-nociceptive response?
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Changes in the threshold of the nociceptive flexion reflex following a single stimulus (RT-SS) at TO and T1.
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Estrogen influences the CGRP pathway in a complex manner.
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Labastida-Ramirez A et al. Gender aspects of CGRP in migraine.
Cephalalgia 2019 Mar;39(3):435-444. doi: 10.1177/0333102417739584.



Menstrual migraine: Dysfunction in the modulation of CGRP pathway?

RESEARCH ARTICLE OPEN ACCESS

Sex Hormones and Calcitonin Gene-Related Peptide
in Women With Migraine

A Cross-sectional, Matched Cohort Study

Bianca Raffaelli, MD, Elisabeth Storch, Lucas Hendrik Overeem, MSc, Maria Terhart, Mira Pauline Fitzek, MD, Correspondence
Kristin Sophie Lange, MD, and Uwe Reuter, MD Dr. Raffaelli

7 ® - & e = bianca.raffaelli@charite.de
Neurology® 2023;100:e1825-¢1835. doi:10.1212/WNL.C0000000002071 14
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What about exogeneous hormones?

( CHARITE | Headache Center — Department of Neurology



Variable effects of exogenous sex hormones on migraine

https://www.womanlog.com/de/sex/hormonelle-empf-ngnisverh-tung

( CHARITE | Headache Center - Department of Neurology
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Hormonal contraceptives and risk of ischemic stroke in women with migraine

Absolute risk of ischemic stroke in women aged 20 to 44 years in relation to the use of hormonal contraception and migraine status

No migraine Migraine with aura Migraine without aura

Without hormonal contraception 2.5/100,000 5.9/100,000 4.0/100,000
With hormonal contraception 6.3/100,000 36.9/100,000 25.4/100,000

Efficacy recommendations Safety recommendations

e Patients with MRM or PMM e Patients without vascular

e Extended or continuous risks (smoking, arterial
regimen of CHC hypertension, diabetes)

e Estrogen supplementation as e Migraine without aura
short-term prevention during e Low dose EE (<35 mcg)

hormonal-free interval of
21/7 CHC or perimenstrual
period

Sacco S et al. Hormonal contraceptives and risk of ischemic stroke in women with migraine: a consensus statement from the European

( CHARIT E ‘ Headache Center — Department of Neurology 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.

August 10, 2004; 63 (3) CLINICAL/SCIENTIFIC NOTES

Migraine prevalence in male to female transsexuals on hormone therapy

Tamara Pringsheim, Louis Gooren

First published August 9, 2004, DOI: https://doi.org/10.1212/01.WNL.0000130338.62037.CC

“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.”

TABLE 2 Association between gender-affirming hormone therapy and headache status among 273 transfeminine adolescents and 490
transmasculine adolescents.

Group With headache Without headache Overall sample Odds ratio
Transfeminine, n (%)
Treated with estrogen 9(7) 114 (93) 123 (45) 5.8 (1.24-27.6)"
Untreated 2(1) 148 (99) 150 (55)
Total 11 (4) 262 (96) 273 (100)
Transmasculine n (%)
Treated with testosterone 28(12) 199 (88) 227 (46) 2.71(1.37-54)""
Untreated 13(5) 250(95) 263 (54)
Total 41 (8) 449 (92) 490 (100)

Note: 95% confidence interval Woolf exact method, significance two-sided Fisher's exact test.
*p-value is 0.026; **p-value is 0.005.

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



What about men?

( CHARITE | Headache Center — Department of Neurology
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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.

o Kobus et al. The Journal of Headache and Pain (2021) 22:119
Neurology International 2019; volume 11 https://doi.org/10.1186/510194-021-01326-3 The Journal of Heaggche
an ain

Testosterone levels in men

with chronic migraine RESEARCH ARTICLE Open Access
Lisa B.E. Shields,! Tad Seifert,! @
Brent J. Shelton.? Brian M. Plato’ Prenatal oestrogen-testosterone balance as =¥
INorton Neuroscience Institute, Norton LEtpcaet sl

Healtheare, Louisville, KY: a risk factor of migraine in adults

2The Markey Cancer Center, University
of Kentucky School of Medicine,
Lexington, KY, USA

Magdalena Kobus''®, Aneta Sitek’, Bogustaw Antoszewski’, Jacek Rozniecki®, Jacek Pelka* and Elzbieta quznrﬁskai‘:
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Conclusion

* 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.

( CHARITE | Headache Center - Department of Neurology
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Thank you
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