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破解頭痛之謎
發現血液指標助攻精準醫療
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頭痛 是

頭裡面長東西?

血管堵住? 血管要爆了?

頸椎長骨刺、眼壓高、
或鼻竇炎造成的？

心理因素?

SARS-CoV-2?



https://heho.com.tw/archives/24578







偏頭痛
影響全球10億人口

全世界第二大致失能疾病

台灣近200萬病患



嚴重偏頭痛發作造成失能相當於



Created with Midjourney



ICHD-3 Criteria 1.1 Migraine without aura





Migraine Progression



Chronic Migraine: Global Prevalence

United States
CM: 1.3% (S-L)

France: 2.1% (CDH w/ ICHD-I migraine) 
Norway: 0.7% (Migraine 15+ days/month)
Italy: 1.6% (CM subset of CDH)
Spain: 2.4% (S-L)
Germany: 0.05% (Migraine 15+ days/month)

Taiwan: 1.7% (S-L)

Brazil: 5.1% 
(CDH w/ICHD-I migraine) 

Natoli J et al. Cephalalgia. 2009. E-pub ahead of print.
Silberstein SD et al. Neurology. 1996;47:871-875.

*Due to the heterogeneity of studies, some variation in definitions of chronic migraine exists.
CDH = chronic daily headache; S-L = Silberstein-Lipton definition of chronic migraine.



Medication Overuse Headache







Epidemiology Suggests a Genetic Basis

Neuroepidemiology. 1992; 11:46-49;  Neurology. 1993:43:1369–73;  Cephalalgia.1996;16:431-435;  Ann Neurol. 1997;41:166-172;  BMJ. 1995;311:541-544;  Hum Mol Genet. 
1998;7:459-463;  Eur J Neurol. 2003;10:421-427;  Neurology. 2006;66:344–348; Hum Genet 2009; 125:591–604; Neurology 2010;74;288-294

MZ > DZ twins 
concordance 0.68 vs. 0.22

↑ in 1st-degree relatives 
RR: 1.5 to 19.3

Higher rate of family history 
MA: x4; MO: x1.9

Heritability: 0.34-0.81





Genome-wide Association Study (GWAS) of Migraine

Chen et al. Cephalalgia 2018Hautakangas et al. Nature Genetics 2022



Non-painful Stimuli
• Heat
• Cold
• Mechanical pressure

Allodynia

TRPM8

Painful sensation

Chronification

Episodic migraine Chronic migraine

Cold sensation

Prior GWAS studies

rs10166942 upstream to TRPM8 

Ling YH et al. J Headache Pain 2019



Menthol: Ligand of TRPM8 receptor





CGRP antagonist
(Gepants)
A: acute
P: preventive

CGRP mAb
CGRPR mAb

Erenumab Galcanezumab EptinezumabFremanazumab

Ubrogepant (A) Rimegepant (A+P) Atogepant (A+P)Zavegepant (A) 



GWAS identified targets of novel migraine therapeutics

Reference: Hautakangas et al. Nature Genetics 2022



Diagnosing and predicting migraine from genotyping data 
using machine learning

(Norwegian HUNT-2 & HUNT3 cohorts)

Danelakis et al. Brain 2025 Faisal et al. TJHP 2025

Genotype model
AUC 0.56

Phenotype model
AUC 0.68

Combined model
AUC 0.72





Static
Inherited

Dynamic
Interact with environment



微核醣核酸(microRNA)

[信息RNA]



Limitation of previous migraine microRNA studies

Small scale
Lack of systematic approach
Lack of validation
Did not differentiate disease activity and subtypes
Function unclear



EMin : 陣發性偏頭痛發作間期; EMic : 陣發性偏頭痛發作期;  CM : 慢性偏頭痛



EMin : 陣發性偏頭痛發作間期; EMic : 陣發性偏頭痛發作期;  CM : 慢性偏頭痛



探索群組

驗證群組

疾病狀態 疾病活性
Ctrl: 正常對照組; Interictal EM: 陣發性偏頭痛發作間期
Ictal EM:陣發性偏頭痛發作期; CM: 慢性偏頭痛



EMin 陣發性偏頭痛發作間期
EMic 陣發性偏頭痛發作期
CM 慢性偏頭痛





Discovery Cohort Validation Cohort



EMin 陣發性偏頭痛發作間期
EMic 陣發性偏頭痛發作期
CM 慢性偏頭痛



EMin 陣發性偏頭痛發作間期
EMic 陣發性偏頭痛發作期
CM 慢性偏頭痛





Chen et al. Journal of Neuroinflammation 2020

Microglia
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Activation of microglia via HMGB1-TLR2/4 pathway
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NF-ƙB

Chen SP et al. Brain 2017
Chen PY et al. Brain 2023

MMA 
dilatation



偏頭痛不再是看不見的病

表現最佳的血液預測模型

促進瞭解疾病病生理機轉

邁向精準醫療及液態切片





歐洲頭痛聯盟理事長於2025歐洲頭痛年會
Highlight當年頭痛領域最重要10大論文

國際頭痛學會準理事長於Neurology Podcast
指出此研究為2025頭痛領域最重要研究
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