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“… glimpsing your destination from 
far off, in a plane, having it get 
clearer and clearer as you descend 
through the clouds … the migraine 
looms, but it’s just a change of 
scale—everything is already there 
from the start.”



PRODROME AND INTERICTAL PERIOD
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• Clinic-based studies: 66% 
• Population-based studies: 29% 
• Clinic sample of 461 patients with migraine who 

were questioned about the presence of 12 
predefined prodromal symptoms, 87% reported 
at least one prodromal symptom.

• Fatigue (49%), neck stiffness (46%), mood change 
(37%).

• Substantial between-study heterogeneity



Prompted enquiry resulted in a greater 
proportion reporting premonitory symptoms 
than unprompted (69.9% vs. 43.0%; 
p<0.001) and with higher symptom counts.
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Characterizing the Patient Experience During the Prodrome Phase of Migraine: A Qualitative 

Study of Symptoms and their Timing
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• Patients correctly predicted migraine headaches 
from 72% of diary entries with premonitory 
symptoms. 

• Tired and weary (72%), difficulty concentrating 
(51%), stiff neck (50%). 

• Subjects who functioned poorly in the 
premonitory phase were the most likely to 
correctly predict headache.

NEUROLOGY 2003;60:935–940



Screening Period
(60 days)

Double-blind Treatment Period
(up to 60 days)
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Visit 2
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Visit 3 Visit 4

Record 3 to 16 qualifying prodrome events 
Eligibility for randomization required

headache to develop within 1 to 6 hours in
≥75% of qualifying prodrome events
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• PRODROME was a multicenter, randomized, double-blind, placebo-controlled, crossover trial 

• Patients recruited if they had identifiable prodrome symptoms that were followed by headache at least 75% of the time

• A “qualifying prodrome event” was defined as a migraine attack with prodromal symptoms in which headache was not present 
at the time, the participant had not had a headache in the previous 48 hours, treatments for acute headache had not been 
taken in the previous 48 hours, and the participant was confident a headache would follow within 1 to 6 hours



Participants: 920

Qualifying prodrome events: 4802

Mean 5.2 qualifying prodrome events per participant.  

For each participant, a mean (median) of 84.4% (100%) of their 

qualifying prodrome events followed by a headache <1–6 hours.



• The 5 most common symptoms identified pre-
dose for ubrogepant-treated (N=448) and 
placebo-treated (N=449), respectively, qualifying 
prodrome events were:

−Sensitivity to light (60.9% and 60.8%)

−Fatigue (50.7% and 50.3%)

−Neck pain (40.2% and 40.1%)

−Sensitivity to sound (35.9% and 36.1%) 

−Dizziness (29.0% and 31.0%). 29.0
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aRepresents tired/sleepy/fatigue category in the eDiary.
bRepresents neck pain/stiff neck category in the eDiary.
cRepresents dizziness/lightheaded/vertigo/imbalance category in the eDiary. 



The 5 most common prodromal symptoms rated moderate or severe in intensity in 31%-57% of participants 
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At least some patient-reported triggers, such as light, sound, foods and skipping meals, may 
represent early brain manifestations of the premonitory phase of the migraine attack.

There was statistically significant agreement 
between perception of light as a migraine trigger 
and spontaneous premonitory photophobia; 
perception of sound as a trigger and triggered 
premonitory phonophobia; skipping meals as a 
trigger and spontaneous premonitory food 
cravings; and food triggers and spontaneous 
premonitory food cravings. There was good 
agreement between stress and premonitory 
triggered mood change.



Alterations in Functional Connectivity During Prodrome 

Negative coupling between 
limbic/frontal/cingulate and brainstem regions 
(pons) = altered control of cortical modulation 
of brainstem regions involved in sensory, 
autonomic, sleep and pain symptoms of migraine

Karzan N, et al. Headache 2020;60:1244-1258

Alterations in FC between sensory thalamus and the 
precuneus/cuneus (involved in multisensory integration and 
cognitive processing) during premonitory symptoms



• Various imaging modalities have contributed to a theory of 
disordered brain function early in the attack, involving areas 
involved in pain, sensory, limbic and homeostatic regulation.

• These areas are structurally and functionally connected via 
pathways involving dopamine, serotonin and noradrenaline, 
CGRP and PACAP. 

• Combination of monoaminergic and peptidergic brain 
dysfunction in areas shared between pain processing and other 
physiological systems is likely to contribute to the 
heterogeneous migraine phenotype, the association between 
symptoms and triggers, and the links to other symptoms and 
disorders such as those involving mood, sleep and cognition 



Prodromal Phase: The new ‘migraine generator’

Schulte and May, Brain. 2016;139:1987

In the early premonitory phase activation 
posterior/lateral hypothalamus/midbrain 
ventral tegmentum followed by activation 
of occipital cortex. 

Significant functional coupling 
with trigeminal nucleus in the 
24 hours before headache pain

Progressive increase in activity of 
trigeminal nucleus caudalis in the 
days leading up to headache attack. 

May A. Cephalalgia 2012; 33(8)554–565



Increased anterior hypothalamic activation in CMs 
compared to HCs 

Schulte LH, et al. Neurology® 2017;88:2011–2016

Ziegeler et al. Neurology 2020

Erenumab and galcanezumab reduces 
hypothalamic activity in responders 

compared to non-responders

Hypothalamus as generator of migraine 
and mediator of chronic migraine

Hypothalamus as target and biomarker of 
response to treatment

Hypothalamus as central generator of migraine attacks, 
disease progression, and a target for treatment

Basedau et al. eLife 2022;11:e77146



Headache. 2023;63:1040–1044

Comparing the preictal phases between both 
attack types revealed a common hyperactivation 
of the hypothalamus (p < 0.01), which was 
already present 2 days before the actual attack.

Aura is an epiphenomenon and does not initiate 
headache attacks



A significant decrease in mean monthly aura days was 
observed throughout the observation period (median 
baseline: 13, interquartile range: 4-16; after 12 months: 1, 
interquartile range: 0-3, p < 0.001).

Braca S, Miele A, Stornaiuolo A, et al. Neurol Sci. 2024 Apr;45(4):1655-1660



60% prodromes not followed by headache

Baseline

Treatment 66% prodromes not followed by headache after 
domperidone 30mg compared to 5% placebo

Cephalalgia 1984; 4:85–90.

20, 30, 40mg prevented 30%, 58%, and 63% of 
headaches in another study of domperidone



Lancet 2013;Volume 402:Issue 10419:2307 - 2316

Goadsby PJ, et al. Neurology 2023;April 25, 2023 issue 100 (17_supplement_2) 
https://doi.org/10.1212/WNL.0000000000202047

Lipton et al. Neurology® 2024;103:e209745. doi:10.1212/WNL.0000000000209745

https://doi.org/10.1212/WNL.0000000000202047


• Phenotype of the postdrome less heterogeneous than the 
prodromal phase, but there is a similarity in brain systems involved 
(arousal, cognition and homeostasis)

• Phenotype of prodrome and postdrome is similar within individuals, 
suggesting that prodromal symptoms begin prior to headache and 
perhaps persist throughout pain and postdrome as a symptom 
continuum.

The prodrome and postdrome represents a symptom continuum



Interictal Phase

• Interictal period associated with a range of disease-related symptoms including cutaneous allodynia, cognitive 
impairment, photophobia, depression, anxiety, anxiety or anticipatory anxiety, and decreased health-related 
quality of life.

• Interictal burden may also disrupt education, career/work, relationships, social life, and family life. 

• Eurolight2 project indicated 26% of people with migraine have interictal symptoms; including anxiety, avoidance 
behavior, non-headache symptoms, social isolation, and cumulative burden attributed to hampered education, 
career, and family life.

• About 15% of patients with migraine reported interictal anxiety and avoidance behaviors (compromise of daily-
life). 

• Most studies have looked at hardship or burden, but not a rigorous characterization of the symptoms patients 
may experience that are related to migraine

1. Vinent et al. Front. Neurol. 13:1032103
2. Lampl et al. The Journal of Headache and Pain (2016) 17:9





• Severe interictal burden category (67%) 
• Only 4% had no interictal burden
• Interictal burden associated with migraine 

frequency, impact, depression, and CGRP 
mAb experience.  





Boulloche N, et al. JNNP 2010;81:978e984. Moulton, et al. Cerebral Cortex 2011Demarquay, et al. Cephalalgia 2008

Olfaction Light Pain

Migraine: disorder of sensory processing

Increased activation anterior TP which also exhibited increased functional connectivity in structures related to pain processing in 
interictal migraine patients relative to controls. (Temporal pole (TP): associative multisensory area that processes visual, odor, 
and auditory information In interictal migraine patients)

Further increased activation in fMRI BOLD signal in the TP during the ictal period. 

Accounts for interictal symptoms, sensory stimuli as trigger due to functional connectivity to pain processing areas, and why 
sensory hypersensitivity increases during attacks.  



Atypical Activation Patterns in the Migraine Brain

Lancet Neurol 2015;14:81-91

• atypical brain responses to sensory stimuli
• absence of the normal habituating response between attacks
• atypical functional connectivity of sensory processing regions.

Pain-induced brain activations that differ 
in migraineurs versus controls

Visual stimuli-induced brain activations that 
differ in migraineurs versus controls 



• Fremanezumab increased number of headache-
free days with normal function in work/school/ 
household chore performance and 
concentration/mental fatigue measures compared 
to placebo and compared to their baseline over the 
entire treatment period (all p < 0.005). 

• An increased number of headache-free days with 
normal functional performance for some measures 
was also found in the CM group in those treated 
with fremanezumab.



The percentage of patients with severe interictal burden decreased substantially for the galcanezumab-treated 
patients, from 59% at baseline to 27% at Month 6 (EM from 51% to 23%; CM from 71% to 33%).

Headache. 2023;63:683–691



Migraine: A polygenic trait disorder of sensory processing with enduring symptoms 
and discrete exacerbations

Unique biology
New targets for treatment 
New outcome measures 

Prodrome and Interictal Phase
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