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For two centuries migraines were thought to be 
a vascular disorder involving constriction of 
blood vessels followed by dilation=PAIN

We know now that migraines start in the brain 
with abnormal activation of multiple networks, 
and the Trigeminovascular complex is key

This has been accomplished thru better 
understanding of molecular biology, receptor 
pharmacology , neurotransmitters and 
neuropeptides in the TVC

This has resulted in an explosion of new, more 
effective drugs that target the neuropeptides or 
receptors  i.e. erenumab galcanezamab
fremanezumab eptinezumab rimegepant
ubrogepant atogepant,

Migraines





• Migraines can be traced back to Mesopotamian 

ritual texts 4000 years ago. Headaches were 

thought to be spiritual rather a physical ailment

• Egyptians had the first descriptions of migraines in 

the Ebers Papyrus(1550BC)   

• Hippocrates was the first to categorize headaches 

into different types and were attributed to physical 

and pathological states

• Surgical treatment of headache has evolved 

throughout history ie trepanation, craniotomy



• Found in Egypt in 1870s 

and is one of the oldest 

medical texts

• It contains the first 

documented description of 

migraine and proposes 

surgical treatment

Ebers Papyrus,1550BC



• Prehistoric era was marked by lack of 

understanding of the human body and disease

• Trepanation, removing a piece of skull, dates back 

to Neanderthals 9000 years ago. Thus, giving evil 

spirits an escape route

• Tiu was the evil spirit of headache in the 

Mesopotamia era and treatment was based on 

appeasement thru trepanation or medicinal 

formulas



Around 700BC Greek 

mythology said Hephaestus 

performed a craniotomy on 

Zeus to relieve his 

excruciating headache 

caused by a mass growing 

inside his head using a 

double-headed ax

But alas, it was his daughter 

Athena

Trepanated skull



• Painting completed 

around 1494,by 

Hieronymus Bosch 

showing medieval 

trepanation 



• Middle Ages saw an increase in medical treatment for 

headache rather than trepanation, usually reserved for 

severe cases

• Renaissance period saw more trepanation due to use of 

firearms, but still reserved for refractory cases

• 18th-20th centuries showed an increase in scientific 

methods, bedside exam and less dependence on the 

spiritual doctrines of the 18th century. So, bloodletting and 

fluid drainage were main methods!



• Prince Rupert of the 

Rhine, an English 

commander had a 

trepanation in 1667 

and lived until 1682!

• He had complete relief 

of his  severe 

headache 



• Humoral medicine recommended balancing body 

fluids to restore the right balance/ eukrasis.  Four 

humours are blood, phlegm, yellow and black bile. 

If drug treatments for headache failed, then 

humoral substances could be withdrawn.

-Bloodletting was a common treatment for 

headache either from a peripheral vein or one 

in the forehead, or artery

-Cupping and blistering –placing a heated glass 

on the skin to blister, to balance humours



• Cauterization was used if above treatments were 

not helpful.  A hot iron was applied to the head

• Abulcasis (936-1013) was surgeon to the king of 

Spain, would apply a red hot iron and if not 

successful took garlic and placed it in an incision in 

each temple

• Blistering plasters and cauterization were still used 

by Claude Pouteau(1725-75) a French surgeon at 

Hotel Dieu of Lyon



Ouch



Soft oil into the ear was used

Middle of the 18th century electricity was used as a 
treatment including use of fish, eels of South 
America

A hydroelectric bath was used as treatment by many 
but at the turn of the century Paul Mobius,(1845-
1907) a German physician doubted its effect except 
for a placebo or suggestible component

William Gowers(1845-1915) was doubtful of 
repeated galvanization of the sympathetic nerves as 
treatment of migraines, “ rarely permanent relief”

Various other methods



• By 1800 headaches were classified into 

categories, primary, secondary and cause i.e. 

external, internal, idiopathic, febrile, inflammatory 

hysterical etc.

• Beginning of 20th century migraine headache was 

an established entity, but cause and treatment was 

still difficult to establish

• Dr Harvey Cushing(1869-1939) performed 

decompressive craniotomies with poor success as 

he favored the idea of ICP as etiology



• Early 1900’s migraines were still thought to be 

vasospastic so various surgical procedures were 

employed to cause vasodilation

• Cervical sympathetic surgeries, periarterial 

sympathectomy of the temporal artery 

• Walter Dandy, American neurosurgeon(1886-1946) 

operated on cervical and 1st thoracic ganglion-

reporting success in 2 patients for 7 and 4 months 

with migraines



• 1950-60s migraines were described as vascular headaches 

and divided into classical and common migraines

• Bickerstaff described basilar artery migraine

• Aura was thought to be from vasoconstriction and the pain 

vasodilation; Researchers in the 50s realized vasodilation 

per se would not cause headache and that likely there were 

additional nociceptive phenomena around the blood 

vessels

• Polypetides labeled  “Neurokinins” were thought to be 

released causing a sterile inflammatory reaction



• Psychological disorders were 
thought to be a major factor

• “headache is a 
psychosomatic expression  . . 
of tension or anxiety”

• “Scotomatas of migraine are 
related to previous visual 
psychological trauma, which 
are repressed”

• “Unexpressed emotions will 
never die. They are buried 
and will come forth later in 
uglier ways”

-- Sigmund Freud



• Synergan, was the first 

ergot discovered in 

1921,and used 

extensively. Isolated by 

Arthur Stoll

• Even combination 

ergots were used thru 

the ‘90s

Past therapies were 
borrowed to treat migraine 
patients.  Only a few were 
FDA approved.

Inderal, Topamax, Elavil and 
Depakote were used for 
other primary indications 
and secondarily for 
migraine treatment.



• Federigo Sicuteri et al found with migraines an increase in 

5-hydroxyindolacetic acid, a serotonin metabolite

• The success of methysergide/Sansert supported this 

finding and the prophylactic of choice in 50s.  Its use 

declined in 60s with the findings or retroperitoneal  and 

intrathoracic fibrosis. Its an ergot derivative that is a 

congener of lysergic acid diethylamide/LSD

• Some drugs were noted to increase migraines including 

MAO inhibitors and birth control pills



• AEDs started to be used in the 60’s due to eeg

findings in migraine patients

• Cyproheptadine was introduced for prophylaxis

• Combo ergot/ belladonna alkaloids and 

phenobarbital drugs were used

• TCAs were more effective that placebo for 

prophylaxis i.e. amitriptyline, imipramine

• Propranolol approved in 1976 by FDA, after several 

studies, for prophylaxis of migraine without aura



• AMA formed the AHS in June 1959 which 

legitimized migraines and led to an increase in 

research due to better classification criteria

• The journal Headache started in 1961

• First headache clinic established in NY 1945 by 

Drs Arnold Freidman, Houston Merritt and Charles 

Brenner

• Headache treatment centers proliferated in the 

‘70s leading to an increase in practitioner 

expertise and pharmacologic therapies



• First edition of 

Headache April 1961



1980’s

• Cephalgia, 1988 published first version of ICHD

• Jes Olesen in early 80s observed that blood flow 

changes did not respect large arterial territories, 

but spread at a slow rate c/w the cortical 

phenomena of  “ spreading depression of Leao”

• Moskowitz showed plasma extravasation from 

blood vessels with stimulation of the TN in animals 

and suspected the trigeminal vascular system 

played a greater role than a simple vascular 

disorder







• 1984 a Glaxo scientist synthesized GR43175 a 5HT1b, d 

serotonin agonist—sumatriptan. Not FDA approved as a sq

injection until 1992 and the tablet in 1995

• Biofeedback was popular; calcium channel blockers and 

valproate were tested and used in clinical practice

• Valproic acid was being used 1987-88. Some data 

supported cortical excitability. Also an observation by 

Nishikawa that valproic acid, a GABA mimetic agent, acts on 

GABA receptors in dorsal raphe resulting in decreased firing 

of serotonergic cells

• Raskin, Ninan Matthews, started using valproate in 1988



• Valproic acid was not FDA approved until 1995

• 1990’s were the decade of the triptans.

• Initially with sumatriptan injection in 1992 followed 

by the oral triptans, nasal sprays

• In 2000s more promise with CGRP blockers

• Also further trials with gabapentin and topiramate



CGRP

-Research in the 90s with CGRP found it was closely 

related to migraine attacks

-Antagonism of CGRP pathway aborts migraine pain, 

offering new therapies

-A 37 amino acid neuropeptide encoded by calcitonin 

gene (CALCA) in the family of amylin, calcitonin and 

adrenomedullin. A potent vasodilator found in 

CNS,PNS, cardiovascular and GI systems

-2 isoforms: alpha in sensory neurons and beta in the 

enteric neurons



CGRP

• Evidence supports CGRP as playing a key role in 

migraine pathogenesis:

– It is present in afferents innervating meningeal blood 

vessels

– Enhances synaptic transmission mediated by 

glutamatergic signaling

– There is an elevation of CGRP level in jugular vein blood 

during attacks

– IVCGRP will induce a migraine attack in migraine 

patients, but not in healthy volunteers



CGRP

• This led to the development of drugs that modulate  

CGRP, to prevent episodic and chronic migraines

• Small molecule CGRP-RA show clinical efficacy 

acutely and prophylactically in trials, supporting the 

role of CGRP in migraine

• Large molecule mAbs that bind CGRP or block 

receptors show consistent efficacy in studies





Ditans



Lasmiditan/Reyvow
Pain relief at 2 hours



Lasmiditan
Pain freedom at 2 hours



Gepants

• Small molecule CGRP-RA don’t cause 

vasoconstriction, thus no contraindication for 

vascular disease or those at risk

• First generation gepants studied over 16 years ago 

caused DILI-telcagepant. No issue with current 4th

generation drugs now appoved

• Ubrogepant, Rimegepant and Atogepant are 

currently approved ( vazegepant in trials)

• Similar efficacy, low side effects, but slower relief/ 

resolution of pain compared to triptans



Gepants

• Ubrogepant 50mg and 100mg have 61% pain relief 

at 2hrs with side effects not above placebo;max

200mg/24hrs

• Rimegepant 75mgodt one/day, best empty 

stomach with 60% pain relief at 2hrs. Side effect of 

2% nausea like placebo 

• Rimegepant is now FDA approved as qod tab for 

episodic migraine prevention.  It has a half life of 

11hrs. Side effects are 2.7% nausea and 2.4% 

stomach pain



Gepants







Rimegepant
Pain relief



Rimegepant
Pain freedom



Atogepant/Qulipta

• Atogepant/Qulipta also approved as a daily 

preventative for episodic migraine

• Side effects of 9% nausea, 6% constipation and 

fatigue at the 60mg dosage, but also has a 10mmg 

and 30mg dose

• Half life of 11 hours; Tmax 1-2 hours

• Decreased mean monthly migraine days by 54% vs 

33% for placebo in a 3month trial of 60mg daily

• Drug interactions with CYP3A4 inhibitors i.e. 

ketoconazole, clarithromycin etc



Qulipta



Trudhesa





Pain relief post dose



Elyxyb



Elyxyb



Elyxyb



Pain Freedom       2hrs

• Reyvow 33-39%

• Ubrelvy/

• Nurtec 20%

• Trudhesa 39%

• Elyxyb 32-35%

Pain Relief    2 hrs

• 61%

• 60%

• 66%

• 68-75%

To sum it up





mABS



mAbs and episodic migraine



mAbs and chronic migraine



mAbs



Onabotulinum





Injection sites onabot



Nerivio







REN



• Combination occipital 

and trigeminal 

neurostimulation 

system that applies a 

mild electrical impulse 

to 6 nerve branches

• FDA approved currently 

for acute migraine only

Relivion



Relivion

• New data presented at recent AHS annual meeting 

regarding  relivion as a preventative treatment

• No approval yet





• References upon request






