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 1-year prevalence rates  

 Population-based studies  

 IHS criteria (or modified) 

USA 12%  

Chile 7%  

Japan 8%  
Italy 16%  

Denmark 10%  

France 8%†  

Switzerland 13%  

Rasmussen and Olesen (1994); Rasmussen (1995); 

Lipton et al (1994); Lavados and Tenhamm (1997); 

Sakai and Igarashi (1997) †Prevalence measured over a few years 

Taiwan 
9.1% 

偏頭痛的世界盛行率 



Migraine in Asia  

Headache 2008;48(9):1356-65. 



• 8 countries, 144 clinics, 244 neurologists participated. 

• F:M=72:28 (%) 

• 2782 pts enrolled, 66% have migraine. 

• ~4.9 severe headache/ per month. 

• 65 % missing school, work…,etc. 

• 87% took acute abortive Rx. 

• 68.2% needed for preventive therapy by Drs suggestion 

 (only 29.2% took preventive therapy) 

Headache 2008;48(9):1356-65. 



Frequency ≧5 times, duration~ 4-72 hours 

Migraine Diagnosis (IHS criteria)

 At least two of the following features:
Unilateral location

Throbbing character

Worsening pain with routine activity

Moderate to severe intensity

 At least one of the following features:
Nausea and/or vomiting

Photophobia and phonophobia

Medical History, Headache diary, Migraine triggers

 Investigations (only to exclude secondary causes)

ex: EEG / CT Brain / MRI
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Migraine Without Aura  (ICHD, 2004) 
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台灣經驗  
(755 headache patients, 102 neurologists) 

中重度頭痛、噁心、畏光 
敏感性 82%，特異性 73% 
陽性預測率=91%(神經科門診) 

 
J Formos Med Assoc 2008;107:485–94 

1. In past 3m, does your HA have nausea? 

2. Do you have more light sensitive during HA? 

3. Do you have more disability during HA? 

 

2/3==91% 

3/3==98%  (Lipton et al, Neurology, 2004) 



Presumed mechanism from Extracranial -vascular to 

Trigeminal-vascular theory to Central theory 

(2011) 



Burstein R et al. Ann Neurol. 2000;47:614-624; 

Burstein R et al. Headache. 2002;42:390-391. 

Bigal and liton et al. Headche.  2009;22::269-276.  

 

Central Sensitization and 

Cutaneous Allodynia 

• 80% of migraine patients experienced 

cutaneous allodynia during attacks 

due to central sensitization 

 

• More frequent of allodynia, more 

easily develop to chronic migraine  

 

  



Imaging study  in migraineurs 

1. Increased frequency of stroke and 

white matter hyperintensities in 

migraine 

 

2. Migraineurs with one of  risk 

factors (HTN, DM, dyslipidemia, 

etc) had more stroke risks for 

2~3x (CI 1.3~9.6) than non- 

migraineurs 

 

3. With aura had higher incidence 1. EFNS-2011, Budapest Congress 

2. Chang et al. BMJ, 1999 



Migraine and Stroke: Review 

(Lancet Neurology, 2012) 

 

      Conclusion: 

 

       MO is not a 

risk for stroke, 

MA doubled 

stroke risk 

especially in 

young female 

        

       MO=migraine 

without aura 

       MA=migraine 

with aura 

       

 

 



Alcoholic 

beverages 

Hormonal 

changes 

Weather 

Stress 

Glare or 

flickering light 

Changes in 

sleep habit 

Triggering the triggers 





Alice in Wonderland (migraine aura) 



No benefits of triptans  

if  earlier 

(EFNS-2009) 

Cortical spreading depression Proper drug intervene 



 Guideline for acute migraine 

Stepwise care  (EHF, UK, Scotland) 

•Advantage: Simple, clear, fast 

 

•Disadvantage: time-dependent 

                           to effectiveness 



Guideline for acute migraine 

Stratified Care (EFNS, Italy, US, Taiwan)     

       

Mild to moderate  

Headaches  

(MIDAS grade I or  II) 

Moderate to severe  

Headaches 

(MIDAS grade III or IV) 

ASA, NSAIDs (PO or IM) 

複方止痛藥,  DHE, 

Ergotamine 

Triptans (PO or nasal spray) ,  

DHE, Butorphanol (Stadol®  ) , 

anti-dopaminergics, 

Dexamethasone, NSAIDs 

(Taiwan Headache Society-2007) 





Evidences based on 

• Scientific effects measures (+++,++,+,0). 

• Clinical impression of effects (+++.++,+,0) 

• Quality of evidence (A,B,C) 

 

• Technical Reviews by AHCPR (Agency for Health Care 

Policy and Research). 

• US Headache Consortium (AAN, AAFP,AHS,ACEP,ACP-ASIM, 

AOA, NHF).  

• The Cochrane Collaboration Review. 

• BASH and MIPCA. 

 

Clinical guidelines and continuing education credit. 



Quality of evidence (A,B,C) 

      Multiple well-designed randomized clinical 

trials, directly relevant to the recommendation, 

yielded a consistent pattern of findings. 

 

      Some evidence from randomized clinical trials 

supported the recommendation, but the 

scientific support was not optimal. 

 

      The US Headache Consortium achieved 

consensus on   the recommendation in the 

absence of relevant randomized controlled 

trials. 

A 

B 

C 



Groups of Recommendation in acute and 

preventive treatment (US headache 

consortium) 

     High efficacy, mild to moderate ADE. 

 

      Low efficacy, moderate improving,  limited 

numbers studied, reported conflicting results. 

 

      Based on opinions, not RCT, mild to moderate AD 

E, frequent Severe ADE. 

 

     With proven efficacy, but with frequent severe ADE. 

 

      Proven to have limited or no efficacy.  

1 

2 

3 

4 

5 



(C) 

(AAN guideline-2000) 

Evidence-based acute 

therapies for migraine (US) 
1. Sumatriptan (po, iv, sc) 

2. Rizatriptan (po) 

3. Naprosin solium (po) 

4. Ibuprofen (po) 

5. Prochlorperazine (iv) 

 

Group 1 recommend 

1. Diclofenac K (po) 

2. Chlorpromazine (im, iv) 

3. Metochlopromide (iv) 

4. Ketorolac (im) 

 

Group 2 recommend 

1. Cafergot (po) 

2. Metochlopromide (im) 

 

Group 3 recommend 



Taiwan guideline for Acute Rx (2007) 

 

(A) Imigran (po+ inha), Aspirin, Ibuprofen 

(B) Ergots, DHE, Panadol, NSAID (po/im) 



(C) Magesium,Valproate, Lidocaine, Opioids 

(B) Primperan, Novamin, Droperidol (im/iv) 



Differences Ergots vs. Triptans 
   

   Ergots Triptans 
5-HT 

1A ++++ + 

 

1B +++ ++ 

1D +++ +++ 

 

2A +++ – 

2C +++ – 

Adrenergic 

a 1 +++ – 

a 2 +++ – 
 

Dopamine 

D2 +++ – 

Dysphoria            

Nausea / Emesis 

Anti-migraine 

Peripheral Vascular 

Effects 

Asthenia 

Dizziness 

GI / Nausea / Emesis 



European guideline for acute Rx  

• 1st-line: mild to moderate HA 
Acetaminophen, NSAID (including aspirin), opioid, 
combination of analgesics  

• 1st-line severe HA 
Ergot and triptan (suma-, almo-, nara-, zolm-)   

• Ergot (EFNS, Germany)      (Recommend Level B) 

• Ergot (Scotland)               (Not recommend level A) 

• Non-pharmacological therapy 
 

Antonaci F. et al, J Headache Pain. 2010; 11:13-19 



■  CGRP (calcitonin-gene related peptide) 

 antagonist: Block the CGRP receptors :  

 

     ■  Inhibit the dilation of major cerebral vessels 

       ■  Diminish neurogenic inflammation within the meninges 

       ■  Can be used in CAD or Vascular disease   

 

     Efficacy:  

 Telcapegpant 300 mg = zolmitriptan 5 mg >  telcagepant 

150 mg  

Promising drug in migraine Rx 
CGRP 

Neurokinin-1 

Substance-p 

Central 

Sensitization 
Pain Signal 

Transmission 

Vasodilatation 





The goals for prophylaxis are as follows: 

Preventing or reducing the frequency, 

severity and duration of attacks. 

Improving the efficacy of acute abortive 

therapies. 

Improving the level of functioning and 

reducing disability from the disease. 

The preventive treatment goals 

for the migraine sufferer 



Guidelines for migraine prevention 

1. Recurrent migraine, significantly interfere with daily 
activities  

2. Contraindication, fail of, or overuse of acute 
therapy (>10d/m)  

3. Frequent headache with disability (≧4d /m) or ADE 
with acute therapies 

4. Patient’s preference  

5. Uncommon migraine: hemiplegic migraine, basilar 
migraine,  migraine with prolonged aura, or 
migrainous infarction  

 
   (AAN/ EFNS guideline, 2000/ 2009)  

(BASH Guideline, 2004) 

(Taiwan headache society, 2008) 



The development and FDA approved for 

migraine preventive therapy 

 

2010 Botox-A: 



Evidence-based recommendations for  

preventive treatment of migraine (US) 

(AAN,2000) 

1. Amitriptyline 

2. Divalproex sodium 

3. Propranolol/timolol  

 

Group 1 recommend 1. Atenolol/metoprolol/nadolol 

2. Verapamil 

3. NSAID (naproxen, ketoprofen, 

aspirin, mefenamic acid) 

4. Fluoxetine (racemic) 

5. Gabapentin  

 

Group 2 recommend 1. Topiramate 

2. Imipramine,trazodone, doxepine 

3. Venlafaxine, cyproheptadine 

4. Diltizem 

 

Group 3 recommend 

Topiramate 

(MayoClinic,2011) 



Beta-blocker 

• In trials comparing amitriptyline and propranolol, amitriptyline was 
significantly more efficacious in patients with mixed migraine and 
tension-type headaches, whereas propranolol was more effective in 
patients with migraine alone. 

• Recommended dose of propranolol 20-160mg/d. 

• Blockers with ISP-intrinsic sympatho-mimetic activity (acebutolol, 
alprenolol, oxprenolol, pindolol) seem to be ineffective for the 
prevention of migraine. 

       

Therapies Quality of Scientific Clinical impression Adverse effects Group*

evidence* effect* of effect*

Beta-blockers

Atenolol B ++ ++ Infrequent to occasional 2

Metoprolol B ++ +++ Infrequent to occasional 2

Nadolol B + +++ Infrequent to occasional 2

Propranolol A ++ +++ Infrequent to occasional 1

Timolol A +++ + Infrequent to occasional 1



Calcium channel blocker 

 Despite their widespread use as first-line agents and their 

perceived benefits based on anecdotal clinical experience, CCBs 

have not shown any solid experimental evidence to support their 

use in preventing episodic migraine headache. 

 *Flunarizine is probably effective for preventive therapy and can 

be considered for the purpose. 

 Recommended doses of *flunarizine 10mg/d. 

Therapies Quality of evidence* Scientific Clinical impression Adverse effects Group*

effect* of effect*

Calcium channel blockers

　Diltiazem C ? 0 Infrequent to occasional 3a

　Nimodipine B + ++ Infrequent to occasional 2

　Verapamil B + ++ Infrequent to occasional 2

(*Not available in US). 



Antidepressants  for migraine 

prophylaxis 
Therapies Quality of Scientific effect* Clinical impression Adverse effects Group*

evidence* of effect*

Antidepressants

　Tricyclic antidepressants

　Amitriptyline A +++ +++ Frequent 1

　Nortriptyline C ? +++ Frequent 3a

　Protriptyline C ? ++ Frequent 3a

　Doxepin, imipramine C ? + Frequent 3a

Selective serotonin reuptake inhibitors

　Fluoxetine B + + Occasional 2

　Fluvoxamine, paroxetine, sertraline C ? + Occasional 3a

 Monoamine oxidase inhibitors

　Phenelzine C ? +++ Frequent 3b

 Other antidepressants

　Bupropion , mirtazepine, trazodone C ? + Occasional 3a

　venlafaxine

   Recommended doses of Amitriptyline is 10-100 mg/d. 

   More effective in mixed migraine and TTH. 



NSAIDs and other drugs for migraine 

prophylaxis 

Therapies Quality of Scientific effect* Clinical impression Adverse effects Group*

evidence* of effect*

NSAIDs

 Aspirin B + + Infrequent 2

 Fenoprofen

 Flurbiprofen

 Mefenamic acid

 Ibuprofen C ? + Infrequent 3a

 Ketoprofen B + + Infrequent 2

 Naproxen/naproxen sodium B + + Infrequent 2

Serotonin antagonists

 Cyproheptadine C ? + Frequent 3a

 Methysergide A +++ +++ Frequent 4

Other

 Feverfew B ++ + Infrequent 2

 Magnesium B + + Infrequent 2

 Vitamin B2 B +++ ++ Infrequent 2

1. Methylsergide  

 

Group (1=A) recommend  

in Europe, yet, ADE limited 

its use (retroperitoneal, 

or pulmonary fibrosis) 



Alternative and complementary 

preventive therapies 

• Vitamin B2- 400mg/day (59% vs. 15% placebo) 

• Magnesium-(regulate serotonin and NMDA receptor; GI upset) 

•  Coenzyme Q10-150~400mg/day (improved 
mitochondria dysfunction, expensive)  

 

• Petasites hybridus (butterbur)-75mg bid. 
(inhibition of leukotriene synthesis, GI and liver dis.) 
(Neurology,2004) 

• Feverfew (6.25mg tid for 4~12 wks) 
• (Cephalalgia,2005) 

2 

B 



BOTULINUM TOXIN  

in the prevention of migraine 

Silberstein, et al. Botulinum Toxin Type A as a Migraine Preventive Treatment. 2000; 

Headache: 40 (6), 445-450  

*(not approved by FDA) 



Botox-A in chronic migraine 

1. FDA-2010-10, only approved for chronic 
migraine (150u of standard dose at multi-
sites) 

 

2. 7-subtypes, only type A effective 

 

3. Complicated mechanisms: 
= inhibit nociceptive inflammation and 
glutamate  release  
= myo-relaxant effect 
= direct analgesic effect 
= inhibit central sensitization  



Modern era of anticonvulsants  

for migraine prophylaxis 

Therapies Quality of Scientific effect* Clinical impression Adverse effects Group*

evidence* of effect*

Antiepileptics

 Carbamazepine B ++ 0 Occasional to frequent 5

 Divalproex sodium/sodium valproate A +++ +++ Occasional to frequent 1

 Gabapentin B ++ ++ Occasional to frequent 2

 Topiramate C ? ++ Occasional to frequent 3a

     Adult＝B 2a

Sodium valproate is recommended of 125-1000mg/d. 

Topiramate is recommended of 50-200 mg/d. 

Gabapentine is recommended 600-2400 mg/d.  
(Wang SJ et al.) 



Valproate 
• Divalproex sodium (Depakote) was approved for migraine 

prophylaxis by the FDA in 1996, the clinical efficacy dose 

500~1500mg 

 

• Nausea , asthenia, somnolence, weight gain, hair loss, 

tremor and teratogenic potentials of ADE  

 

• Recommended for patient with prolonged or atypical 

migraine aura, not in patients with liver disease 

CNS Drugs 2002; 16 (9) 



Gabapentin 

• Gabapentin was introduced as an AED in the US in 1994. It 

has now been widely used in migraine prevention, in the 

treatment of neuropathic pain, and in many other disorders in 

addition to epilepsy. 

• Starting dose 300mg once a day, increase to 600-2400mg/day 

in divided dose three times a day for preventive therapy. ADE 

(drowsiness, dizzy).  

• It should be used for reservation in cases who are difficult to 

manage with current available strategies since it has a 

reasonable tolerability and safety profile. (by authors’ opinions 

in Cochrane review)       

 B 



Topiramate 

• Topiramate is the newest FDA-approved 
neurostabilizer medication indicated for the prevention 
of migraine. 

• Pooled ADE: paresthesia (35-51%), fatigue(14-19%), 
loss of appetite (9-15%), nausea, abdominal pain, 
diarrhea(9-14%); sleep disturbance and cognitive 
problems (6%) and weight loss. 

• Rarely for kidney stones, acute angle-closure glaucoma, 
acute myopia. 

• Metabolic acidosis, suicide thought, birth defect in 
pregnancy (in 2008) 

 

C B A 

US EU 



Others (1) 

• Pizotifen* (26 trials): inconsistent evidence, although 
effective, but poor tolerated ADE with higher withdraw 
rate.  
(effective doses 1.5-6mg/d). 

• Lisuride* (6 trials): consistent benefits and less ADE. 
(effective doses 0.075-0.15mg/d).  

• Methylsergide: effective but poor tolerated ADE. 
(doses 6mg/d). (ADE: retroperitoneal fibrosis) 
Used for 6 months, should be withdraw for 4-5 wks. 
 

• Estradiol: some benefits in female with MC, not for 
men or female without MC. (effective doses 1.5mg/ d) 
Combined estrogen + progesterone had no solid 
benefits. 

 

A 

A 

1 A 

4 

2 B 

4 

(*not in US) 



Others (2) 

• Dihydro-ergotamine (DHE*): 10 mg/d. (not available in US). 

• Cafergot compounds (ergot with caffeine): insufficient 

evidence in prevention. 

• ACEI (lisinopril), ARB (candesartan): can be 2nd or 3rd line of 

preventive therapy (Ann Pharmocother, 2010)  

• Corticosteriods: for rescue use in status migrainous, not for 

prevention. 

• Opioids: not for preventive strategy. 

• Lamotrigine, Clonazepam, Carbamazepine: not effective. 



(Adapted from Silberstein SD, Lipton RB, Dalessio DJ, eds. Wolff ’s Headache and Other 

Head Pain.  Oxford University Press; 2001.) 

Potential  mechanisms of 

migraine preventive agents 

 • Migraine and epilepsy share several clinical features 

and respond to many of the same pharmacological 

agents, suggesting that similar mechanism may be 

involved in their pathophysiology. 

 



(James W. Banks, CEC, 2004) 

Dose and titration of drug 

therapy for migraine 



MIPCA guidelines for the 

migraine prophylaxis (2004) 

Recommended prophylactic medications: 

First line medication: (start at low dose, and escalated if necessary) 

 Beta-blockers (propranolol, metoprolol, timolol or nadolol). 

 Anticonvulsants, such as sodium valproate*. 

 Antidepressants, such as amitriptyline*.  

Second line medication: 

 Serotonin and histamine antagonists (pizotifen, methysergide, 
cyproheptadine) 

Alternative therapies: 
 Some complementary medications, including feverfew, 

magnesium, vitaminB2, acupuncture and butterbur may be used 
in addition to (not instead of) the patient’s existing acute and/or 
prophylactic therapies. 

(Migraine in primary care advisors, Jan 2004) 

  



CANADA GUIDELINE 

(CMAJ, 2010) 



Drugs used in France for migraine 

prophylaxis in adult 

Propranolol 

Metoprolol 

Oxetorone 

Amitriptyline 

 

1st line recommend 
Pizotifen 

Flunarizine 

Valproate sodium 

Topiramate 

 

2nd line recommend 

(French Guideline, 2004) 



AEDs 

Beta-blockers 

CCBs 

(EFNS, 2009) 



Co-morbidity of migraine 



Migraine in Children: Overview of 

Pediatric Migraine 

(Child Neurology Society, 2004) 

1-48 hours 

Bilateral   

Autonomic disturbance 

Obvious postdrome s/s 



Management of the child and 

adolescents with migraine headache 

Effectively 

 with Flunarizine (not in US) 

and Propranolol 

 

(Cochrane review,2008) 
 

Non-pharmacological management 

*Acetaminophen 

*NSAID 

*Amitriptyline 

*SSRI 

*Pizotifen 

*Topiramate 

*Valproate sodium 

 

*suggest but not recommend 

(Child neurology society, 2004) 



Migraine during pregnancy 

 The greatest frequency of migraine 

attacks occurs during the first trimester, 

and this is when the fetus is also at the 

greatest risks from aborticfacient and 

teratogenic drugs. 

 

 Prophylactic agents for migraine 

therapies should be avoided during 

pregnancy, including all ergot alkaloids. 

  

 In exceptional circumstances or during 

second and third trimesters, some 

medication can be used. Prozac (B), 

inderal, amitriptyline, gabapentin, and 

topiramate (C), NSAID ( C).  

 

 Deparkine, B2, ACEI, ARB--(X) 
(AFPP, 2006) 



US guideline for migraine 

• National Headache Foundation (2004): 
- 1st line=> amitriptyline(10-150mg),divalproex(125-200mg), 
timolol (blocadren:10-30mg), propranolol (20-160mg), 
topiramate (50-150mg) 
 
- Alternative therapy=> acupuncture with CBT, biofeedback, 
relaxation 

 

 

• AAN (2009): 
Not endorsed for hypnosis, acupuncture, TENS, cervical 
manipulation, occlusal adjustment, HBO 

 



Acupuncture in 

migraine-updating 

evidence 

1. Trials of acupuncture for 

migraine have produced 

conflicting results 

 

 

2. The benefits of acupuncture for 

migraine prevention in Cochrane 

Review: Recommend A 

 

 (AAFP, 2010) 

(2011) 



Beyond the pharmacological treatment 



(2000, AAN) 



Summary 

■  治療可分non-pharmacologic, acute and preventive三方面
。 

■  急性治療最佳化強調分層治療、早期投藥與避免過度使用 

    急性治療。 

■  輕中度偏頭痛先選擇口服NSAIDs，替代藥物包括aspirin
、複方 止痛藥、靜脈/肌肉注射NSAIDs或麥角胺。 

■ 中重度偏頭痛，建議口服翠普登或是麥角胺，宜在頭痛早
期使用，但也不宜在aura給藥。 

■ 預防藥物主要先為B-blocker, Amitriptyline, Divalproate,及
Topiramate; 其次為SSRI, CCB, Gabapentin, Rivoflavin, 
and NSAID. 

■ 衛教、病人日記仍然相當重要。 





Thank you for 

attention 


