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Migraine without aura Migraine with aura
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Neuroinflammation in Clinical Models of Migraine

Antonova et al., 2012, Cephalalgia

Wienecke et al., 2010, Cephalalgia

Lassen et al., 1995, Neuroreport

Zhang et al., 2007, J Pharmacol Exp Ther

PGE2

75%

PGI2

50%

Histamine

50%

Migraine 

induction



DANISH HEADACHE CENTER

Neuroinflammation in Preclinical Models of Migraine
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Reuter et al., 2001, Brain

Gursoy-Ozdemir et al., 2004, J Clin Invest

Zhang et al., 2007, J Pharmacol Exp Ther

Strassman et al., 1996, Nature

https://www.scientificanimations.com/wiki-images
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Suggesting Cortical and Parameningeal Neuroinflammation

Uptake of the TSPO tracer (microglial 

marker)

(N = 11) (N = 11) (N = 11)

p < 0.0001

Hadjikhani et al., 2020, Ann Neurol

Albrecht et al., 2019, Neurology

Christensen RH et al. Oral presentation: OPR-

015; https://doi.org/10.1111/ene.16337; Eur J 

Neurol. 2024;31(Suppl. 1)

Higher inflammatory MRI measures (qT2) in visual cortex.

→ Consistent with edema and cell accumulation

Statistical map (qT2) Corrected results (qT2)

Quantitative MRI

(MWA vs controls) (MWA vs controls)

p < 0.0001 

Migraine (N = 296) of which aura (N = 103) 

Healthy controls (N = 155)

PET

Imaging of Neuroinflammation

https://doi.org/10.1111/ene.16337
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Imaging of Neuroinflammation

BBB permeability

No difference in permeability during migraine attacks 

without aura (p > 0.05) or after aura (p > 0.05)

Meningeal inflammation?

Macrophage activity

p > 0.05 p > 0.05

Amin et al., 2017, Eur J Neurol

Hougaard et al., 2017, Brain

Khan et al., 2019, Cephalalgia
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Is Neuroinflammation a Treatment Target?

However, relative contribution of anti-inflammatory effect unknown…
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Main Messages

Thank you for listening

1. Neuroinflammatory substances elicit migraine

2. Neuroimaging suggests neuroinflammation in migraine with aura

3. Migraine treatments inhibit neurogenic inflammation
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