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Female hormones 
and headache: 
what’s the 
connection? 

Dr Anne MacGregor 
www.migraineclinic.org.uk 
anne.macgregor747@migraineclinic.org.uk 
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Migraine prevalence by age and sex 

Lipton et al. Headache 2001;41:646-657  

Estrogen and Migraine 

•  Migraine without aura 
– Association with ‘menstrual’ migraine  

•  Migraine with aura 
– Association with high levels of estrogen 
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Migraine and menstruation 

MacGregor et al. Cephalalgia 1990;10:305-10 
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MacGregor et al. Cephalalgia 1990;10:305-10 
MacGregor  EA, Hackshaw A. Neurology 2004;63:351-3  

Relative risk of migraine: 
menstrual vs non-menstrual attacks 
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Wöber et al. Cephalalgia 2007;27:304-314  

Hazard ratios: headache & migraine: 
menstrual vs non-menstrual attacks 
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The menstrual cycle 
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Somerville BW Neurology 1972 
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Continuous progesterone 

•  Continuous progestogen at doses sufficient to suppress the 
endogenous menstrual cycle, have been effective in preventing 
menstrual migraine 

Bradley WG et al BMJ 1968;3:531-533 
Somerville B & carey M med J aust 1970;1:1043-1045 

Somerville BW Neurology 1972 
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Estrogen ‘withdrawal’ Estrogen ‘withdrawal’ 

•  Migraine without aura 
–  ‘Menstrual’ migraine  
–  In the pill-free interval of COCs 
–  In the estrogen-free week of HRT  
–  Following estrogen challenge in post-menopausal women  

Somerville BW. Neurology 1972; Epstein MT et al. Lancet 1975;  
Whitty CWM et al. Lancet 1966 Kudrow L. Headache 1975; 

 Lichten E. Headache 1996 
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Estrogen ‘withdrawal’ migraine 

•  Independent of progesterone 
•  Independent of ovulation 

Somerville BW Headache 1972;12:93-102 
Lichten E et al (1996) Headache 1996; 36:367-371 MacGregor  EA et al. Neurology 2006; 67: 2154-8 
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+5 

Post-luteal 
E1G min 

Day +2 

1.5mg estradiol gel  
or placebo 

from day -5 
until day +2 

MacGregor et al. Neurology 2006;67:2159-63 

Double-blind crossover study: 
perimenstrual estradiol vs placebo 

Evidence-based treatment of 
menstrual migraine: perimenstrual 

•  Transcutaneous estrogen 1.5mg daily 
–  de Lignières et al, 1986 (day -2 to day +5) 
–  Dennerstein et al, 1988 (7 days perimenstrually) 
–  MacGregor et al, 2006 (day -5 to day +2) 

•  Significant reduction during treatment, followed by 40% increase in 
migraine post treatment 

Pringsheim et al. Neurology 2008;70:1555-63 

 
  RR [95%CI] p 

during gel 0.78 [0.62 to 0.99] <0.05 
days 1-5 post gel* 1.40 [1.03 to 1.92] <0.05 
days 6-10 post gel 1.04 [0.67 to 1.62] NS 

MacGregor et al. Neurology 2006;67:2159-63 

Relative Risk of migraine:  
estradiol vs placebo n=35 
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Estrogen levels: placebo vs active 
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Estrogen ‘withdrawal’ migraine 

•  Maintain stable low estrogen levels 
–  Danazol 
–  Tamoxifen 
–  GnRH analogue 

•  Maintain stable high estrogen levels 
–  Continuous combined oral contraception 
–  Transdermal oestrogens 200µg + cyclical progestogens  
–  GnRH analogue + addback HRT 

O'Dea & Davis, 1990; Holdaway et al., 1991; 
 Lichten et al., 1991; Murray & Muse, 1997; Mathew & Fung, 1999 

Magos AL, Zilkha KJ & Studd JW J Neurol Neurosurg Psychiat 1983: 
46;1044-1046; Calhoun AH (2004) A novel specific prophylaxis 

for menstrual-associated migraine Southern Med J 2004; 
Martin V. Headache. 2003 

BUT NOT  
TOO HIGH 

BUT NOT  
TOO HIGH 

Migraine and menstruation 

•  Migraine with aura 
–  Mean estradiol 94.4 ± 28.3 pg/ml 

•  Migraine without aura 
–  Mean estradiol 41.6 ± 7.1 pg/ml 

•  Controls 
–  Mean estradiol 50.6 ± 8.6 pg/ml 

Nagel-Leiby S et al. Cephalalgia 1990 

‘High’ estrogen and migraine 

•  Migraine aura 
–  CHCs 
–  Pregnancy 
–  HRT 

Granella F, et al Cephalalgia 2000;20(8):701-7 
Wright G & Patel M. BMJ 1986;293:1557-8 
Chancellor AM, et al. Headache 1990;30(4):224-227 
Cupini L, et al. Cephalalgia 1995;15:140-4 
MacGregor A. Headache 1999;39:674-678 
Kaiser HJ, &  Meienberg O. J Neurol Neurosurg Psychiat 1993;240(3):195-7 
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‘High’ estrogen and migraine 

•  Aura initiated by high 
estrogen states can revert to 
migraine without aura 
–  CHCs discontinued 
–  Post-partum 
–  ERT dose reduction 

‘High’ estrogen and migraine 

•  Independent of progesterone 
•  Independent of ovulation 

Estrogen and migraine 

•  Mechanisms? 

serotonin 
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