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GBD 2016. Lancet 2017

Migraine: 6th most common disease on the 
planet and 2nd most disabling 



A chronic disease with episodic attacks
(CDEA)

What is migraine?



A. At least 5 episodes of headache with features below 
B. Lasts 4-72 hours; occur < 15 days/month 
C. Headache has > 2:

1. Unilateral location
2. Pulsating quality
3. Moderate or severe pain intensity
4. Aggravation by or causing avoidance of routine physical activity 

D. During headache at least one:
1. Nausea or vomiting
2. Photophobia and phonophobia 

E. Not attributed to another disorder 
ICHD 3, Cephalalgia, 2018

Episodic migraine without aura 
(MOA)



Chronic migraine (CM)

Headache (TTH-like and/or migraine-like) on > 4 h/day, ≥15 d/mo

for >3 mo and:

In a patient who has had ≥5 attacks fulfilling criteria for Migraine 

without aura and/or criteria for Migraine with aura

On ≥8 d/mo for >3 mo fulfilling any of the following:

1. criteria for Migraine

2. believed by the patient to be migraine at onset and relieved 

by a triptan or ergot derivative

Not better accounted for by another ICHD-3 diagnosis

ICHD 3, Cephalalgia, 2018



Nonmodifiable- age, female gender, white race, low educational level/socioeconomic 
status, and genetic factors. 

Modifiable: attack frequency, suboptimal treatment of attacks*, obesity, analgesics 
overuse, caffeine overuse, sleep apnea, psychiatric comorbidities*, stressful life events

Bigal and Lipton, Neurology 2008

Effective abortive and preventive therapy
Weight loss
Detoxification
CPAP
Stress management/Behavioral treatments 
Decrease caffeine intake
Treatment of other chronic pain 

Conceptual framework for transitions in migraine



Conceptual framework for transitions in migraine

λ1:  genetic or environmental

λ2: older, male, menopause Bigal and Lipton, Neurology 2008

• Clinical transformation

• Physiological transformation: allodynia

Bigal et al, Neurology 2008

Woolf C, Pain 2011

• Anatomical transformation 

CM vs EM

Schwedt et al, Headache, 2015



Ishii et al, Headache 2021

Proposed thresholds of headache frequencies for diagnosis of chronic migraine



• 28 yo woman with hx. of migraine since age 13

Pressure or throbbing, left side, fronto-temporal, with occipital radiation. Most of 
the days, her headaches are manageable, 4-5/10 in severity and respond to OTC 
analgesics. Approximately 2-3 times a month gets a severe attack with visual 
changes, 9-10/10 in severity, lasting from 4 hours to 3 days. 
• Exam normal.
• HIT 6 score 67, MIDAS score 55, PHQ 9 score 4
• Meds: OCPs, prn simple analgesics, Frovatriptan, rarely 

Hydrocodone/Acetaminophen, rarely goes to ED 
• Dgn: Chronic migraine vs Frequent episodic MOA + Episodic MA 

~ 5 years
15d/mo

few months

Heather



Serrano et al, Journal of Headache and Pain, 2017

Individual trajectories of EM and CM



• 40 years old woman, with hx. of migraine since her early 20s as a PhD student. 
University professor of education - on disability due to her headaches. Lives with 
parents.

• Frequent severe headache predominantly right periorbital, radiating to forehead: 
pounding+/- stabbing HA, with P/P, nausea, diplopia (monocular). 

• Multiple ED visits for her headaches (2-3 x/month). Saw multiple neurologists, 
tried “everything”. “Tired of the repeated ED visits and having the headache 
simply come back a few hours after returning home.” 

• Exam normal except mild bilateral ptosis (constitutional)
• HIT 6 -68, MIDAS - 92, PHQ 9- 20
• Preventives: Valproic acid, Topiramate, Nadolol, Nortriptyline, Desvenlafaxine, 

Abortives: Codeine/Acetaminophen 30/300, Sumatriptan inj, DHE inj, Ketorolac 
inj, Ondansetron, Methocarbamol, Lidocaine NS, Hydroxyzine, Clonazepam 

• Dgn: Chronic migraine without aura. Depression and Anxiety. Hx of ischemic colitis

Diana



Refractory chronic migraine

Fitzek et al, Expert Opinion on Pharmacotherapy, 2022 



Marshall et all, Current Neurology and Neuroscience Reports, 2022



European headache 
federation (EHF) 
consensus: 

on the definition of 
resistant and 
refractory migraine 

Sacco et al. J Headache Pain 2020



European headache federation consensus on the 
definition of resistant and refractory migraine 

Definitions: European Headache Federation Consensus

Sacco et al. J Headache Pain 2020



Lawrence Robbins, Practical Pain Management 2019 and  J Headache Pain, 2012 

Refractory chronic migraine: proposed scale
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• Wrong diagnosis

• Comorbidities: psychiatric and medical

• Provider related factors

• Patient related factors

• Disease related factors

What makes CM refractory?



Wrong diagnosis: primary headache disorders

• Chronic cluster headache

• Chronic tension-type headache 

• New Daily Persistent Headache

• Hemicrania continua

What makes CM refractory?



New daily persistent headache 
(NDPH)

A. Persistent headache fulfilling criteria B and C

B. Distinct and clearly-remembered onset, with pain 
becoming continuous and unremitting within 24 h

C. Present for >3 mo

D. Not better accounted for by another ICHD-3 diagnosis

ICHD-3. Cephalalgia 2018



NDPH

New daily persistent headache may have features suggestive of 
either 

• 1. Migraine or 
• 2. Tension-type headache. 

ICHD-3. Cephalalgia 2018



Robbins MS, Evans RW, Headache. 2012



Silberstein and Lipton, Headache, 2015

Chronic daily headache of long 
duration



Wrong diagnosis: secondary headache disorders

• Medication overuse headache (MOH)
• Spontaneous intracranial hypotension (SIH)
• Idiopathic intracranial hypertension (IIH, w/wo papilledema)
• Cervicogenic headache
• Head trauma
• COVID-19
• Alpherpesviral reactivation
• Other secondary headaches

What makes CM refractory?



Medication Overuse Headache

Diagnostic criteria:

A. Headache occurring on ≥15 days per month in a patient with a 
pre-existing headache disorder

B.   Regular overuse for >3 months of one or more drugs that can be 
taken for acute and/or symptomatic treatment of headache

C.   Not better accounted for by another ICHD-3 diagnosis.

ICHD-3. Cephalalgia. 2018



Ergot, triptan, opioid, or simple combo analgesics

Taken on a regular basis > 10 d/mo

Butalbital containing analgesics (e.g. Fioricet)

Taken on a regular basis > 5 d/mo

Other analgesics

Taken on a regular basis ³ 15 d/mo

Total exposure

All acute drugs combined ³ 15 d/mo

Medication Overuse

ICHD-3. Cephalalgia. 2018



Classification of spontaneous CSF leaks

Schievink et al, Neurology 2016

Headache attributed to low cerebrospinal 
fluid (CSF) pressure: SIH



Callen et al, A J Roent., 2022

Algorithmic Multimodality Approach to Diagnosis and Treatment of Spinal CSF 
Leak and Venous Fistula in Patients With Spontaneous Intracranial Hypotension

University of Colorado Hospital protocol



IIH without papilledema* 

Mollan et al, Life 2021
* Controversial entity



Cervicogenic headache 

A. Any headache fulfilling criterion C

B. Clinical and/or imaging evidence of a disorder or 
lesion within the cervical spine or soft tissues of the 
neck, known to be able to cause headache

C. Evidence of causation demonstrated by at least 
two of the following:
- headache has developed in temporal relation to the 
onset of the cervical disorder or appearance of the 
lesion
- headache has significantly improved or resolved in 
parallel with improvement in or resolution of the 
cervical disorder or lesion
- cervical range of motion is reduced and headache is 
made significantly worse by provocative manœuvres
- headache is abolished following diagnostic 
blockade of a cervical structure or its nerve supply

D. Not better accounted for by another ICHD-3 
diagnosis.

ICHD-3.org and Cephalalgia, 2018 Antonaci, Inan. Cephalalgia 2021





DO TP et al, Neurology 2019.



Migraine 

EDS* 

Psychiatric 
disorders* 

Other pain 
disorders* 

Asthma 

CV 
disorders 

Obesity*  

Epilepsy 

Sleep 
apnea 

What makes CM 
refractory?

Comorbidities



Lipton et al, Neurology, 2019 - CAMEO 

CM subgroups based on comorbidities: 
LCA (latent class analysis) 



Suicide risk in patients with migraine, migraine with comorbid 
depression, and migraine with comorbid depression and fibromyalgia. 

Liu et al, Neurology 2015



I don’t, but of course there is no “right” answer

Reasons to stop trying approaches: with the severe refractory 
patient, where nothing has helped for many years, maybe we are 
“wasting” their time and money, and creating false hopes. 

Neuropalliative clinic: discuss care goals 

Provider: 
should we ever give up to a patient?

Dr. Lawrence Robbins 



“Probably the best we can do for a patient is to provide hope”

We often are the “last-line” treaters, there may be little beyond what 
we can offer
The relationship is very important to the patient. 
We often can at least find SOMETHING that has helped in the past
The patient often is devastated when told “nothing else to do”….
AND, of course your intuitive “gestalt”: putting everything together, 
what is your best instinct as to what are the top ten therapies, 
1.outside of meds and 2. meds

Provider: 
reasons to not give up

Dr. Lawrence Robbins 

Dr. Lawrence Newman 



Headache doctors (and neurologists): High rate of burnout (50% or more)
Many strategies to minimize burnout
Staff burnout should also be addressed/minimized

Providers and staff have only so many “emotional marbles” for 
their day or week; we have to choose where we spend our 
“marbles”(we also have only so many “energy marbles”)…

To “save our emotional marbles” we have to somewhat limit 
the RCM patients who have moderate or severe personality 
disorders…

Provider burnout

Dr. Lawrence Robbins 



A Survey of Headache Medicine Specialists on Career 
Satisfaction and Burnout 

Evans&Ghosh. Headache 2015



• Acceptance: we can improve acceptance…“Lack of acceptance by
proxy” in spouses/parents. It can take years, the road to acceptance 
may be littered with many stop-offs at alternative clinics looking for 
the “aha moment cure”
• Coping: promote active coping
Passive coping is a factor in disability
• Functioning:   Improving functioning is a goal, but not easy to
achieve…we may be able to help with pain, but functioning may 
remain poor…
• Caretakers: Difficult position, they need support
Psychotherapy and support groups may help

Patient related factors

Dr. Lawrence Robbins 



Young et al, Plos One 2013

The stigma of migraine 



• Headache history, including medication history
• Social aspects
• Job requirements
• Patient preferences
• Finances (can they afford a particular therapy)
• Personal and family history of responses to various meds, 

“nocebo by proxy” and “placebo by proxy”, etc. 
• Other

Patient related factors

Dr. Lawrence Robbins 



Buse et al, Headache, 2019 - CAMEO  

Life with migraine 



• Genetics?
primary CNS dysfunction

• Structural?
neuroplasticity

• Systems functional? 
trigemino-vascular activation, central sensitization, heightened pain 
sensation?

• Pharmacological? 
undiscovered targets

Disease related factors

Goadsby, Hargreaves, Headache 2008 
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Why are headache patients so 
difficult to treat?

• Cognition is impaired during pain
• Judgment is impaired during pain
• Memory is impaired during pain
• Pain makes people desperate
• Most pain patients’ expectations are both jaded and unrealistic

All of which complicate the history
• Central Sensitization/Cutaneous Allodynia complicate the exam
• Psychiatric comorbidities 

Dr. Robert Cowan



Outpatient Therapy Options

• No good algorithm: everyone is different

• There is no specific treatment for RCM

• The “Art of Headache Medicine”: many factors go in…*

• “It takes a village”: Get other villagers involved!

Dr. Lawrence Robbins 



Singer et al, Curr Neurol Neurosci Rep 2015

Patient education 

Patient education 

Patient education 

Patient education 

Example of step care in migraine 



Diener HC et al, Nature Reviews, 2016

Treatment algorithm in medication-
overuse headache (MOH) 



Medication overuse treatment 
strategy (MOTS)

Schwedt et al, Neurology 2022 

“Those using symptomatic medications with very high frequency (>23 days per 4 weeks in the MOTS Trial) may 
represent a subgroup who achieve better outcomes if they are switched off the overused medication to alternative 
symptomatic treatment used with a limited frequency”



Anticonvulsants Antihypertensives Antidepressants

Carbamazepine (Tegretol)

Gabapentin (Neurontin)

Lamotrigine (Lamictal)

Oxcarbazepine (Trileptal)

Pregabalin (Lyrica)

Valproic acid (Depakote)

Topiramate (Topamax, 

Trokendi)

Zonisamide (Zonegran)

Candesartan (Atacand)

Irbesartan (Avapro)

Lisinopril (Zestril)

Metoprolol (Lopressor)

Propranolol (Inderal)

Timolol (Betimol)

Verapamil (Calan)

Amitriptyline (Elavil)

Desvenlafaxine

(Pristiq)

Duloxetine (Cymbalta)

Milnacipran (Savella)

Nortriptyline (Pamelor)

Protriptyline (Vivactil)

Venlafaxine (Effexor)

Patients with chronic migraine 

Hepp, Cephalalgia 2014

Supplements: Boswellia (Gliacin)- Butterbur(Petadolex)- CoQ10- Dolovent-Feverfew- Melatonin-Magnesium- Migrelief- Vitamin B2 

(Riboflavin)

Other prescriptions: Onabotulinum toxin A, Acetazolamide (Diamox); Baclofen (Lioresal); Indomethacin (Indocid); Memantine

(Namenda); Metaxolone (Skelaxin); Methylergonovine (Methergine); Tizanidine (Zanaflex); Spironolactone (Aldactone)

Devices: eTNS (Cefaly); Gammacore (Sapphire); Transcranial Magnetic Stimulator (TMS, eNeura)

Migraine preventives 
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Anticonvulsants Antihypertensives Antidepressants Anti CGRP Antibodies
Monoclonal

Gepants
Small molecules

Carbamazepine (Tegretol)

Gabapentin (Neurontin)

Lamotrigine (Lamictal)

Oxcarbazepine (Trileptal)

Pregabalin (Lyrica)

Valproic acid (Depakote)

Topiramate (Topamax, 
Trokendi)

Zonisamide (Zonegran)

Candesartan (Atacand)

Irbesartan (Avapro)

Lisinopril (Zestril)

Metoprolol (Lopressor)

Propranolol (Inderal)

Timolol (Betimol)

Verapamil (Calan)

Amitriptyline (Elavil)

Desvenlafaxine
(Pristiq) 
Duloxetine (Cymbalta)

Milnacipran (Savella)

Nortriptyline (Pamelor)

Protriptyline (Vivactil)

Venlafaxine (Effexor)

Erenumab-aooe
(AIMOVIG)

Fremanezumab (AJOVY)

Galcanezumab-gnlm
(EMGALITY)

Eptinezumab
(VYEPTI)

Atogepant
(Qulipta)

Rimegepant
(Nurtec)

Oral meds as abortive

Ubrogepant
(UBRELVY)

Rimegepant
(NURTEC)

Supplements: Boswellia (Gliacin)- Butterbur(Petadolex)- CoQ10- Dolovent-Feverfew- Melatonin-Magnesium- Migrelief- Vitamin B2 
(Riboflavin)
Other prescriptions: Onabotulinum toxin A, Acetazolamide (Diamox); Baclofen (Lioresal); Indomethacin (Indocid); Memantine
(Namenda); Metaxolone (Skelaxin); Methylergonovine (Methergine); Tizanidine (Zanaflex); Spironolactone (Aldactone)

Devices: eTNS (Cefaly); Gammacore (Sapphire); Transcranial Magnetic Stimulator (TMS, eNeura)
?

Migraine preventives 



Efficacy and tolerability of erenumab in patients with episodic migraine in whom 
two-to-four previous preventive treatments were unsuccessful: a randomised, 
double-blind, placebo-controlled, phase 3b study – “LIBERTY" 

Reuter et al, Lancet 2018



Fremanezumab versus placebo for migraine prevention in patients with 
documented failure to up to four migraine preventive medication classes (FOCUS): a 
randomised, double-blind, placebo-controlled, phase 3b trial  

Ferrari et al, Lancet 2019



Safety and efficacy of galcanezumab in patients for 
whom previous migraine preventive medication from 
two to four categories had failed (CONQUER): a 
multicentre, 
randomised, double-blind, placebo-controlled, phase 
3b trial 

Mulleners et al, Lancet 2020



Rational polypharmacy for 
migraine/refractory headache 

Alex&Armand, Practical Neurology,  2016



Other therapeutic options
• Other medications: 

- Methylergonovine
- Namenda
- Ketamine: nasal spray, outpatient infusions
- Frequent triptans (ie Naratriptan)
- Opioids

• Behavioral interventions: ACT, biofeedback, etc
• Cannabis, psychedelics
• Ketogenic diet 
• Procedures
• Non-invasive and invasive neuromodulations
• Decompressive surgery: controversial
• Revisit previously tried therapies



Onabotulinum toxin A: PREEMPT

Dodick et al, Headache 2010



Magis&Schoenen, Lancet Neurology 2012

Neuromodulation  
targets:

Peripheral and Central



Devices- FDA cleared
TMS (eNeura)eTNS (Cefaly)

Vagal nerve stimulator 
(Gammacore) Remote electrical neuro 

stimulation (Nerivio) 

Multi - channel 
stimulation (Relivion) 



Inpatient Therapy Options

• Dihydroergotamine IV
• Ketamine IV
• Lidocaine IV
• Other

Mojica et al, Current Pain and Headache Reports, 2021



Summary

• Definition of refractory CM is an evolving concept 
• Refractoriness is not irreversible 
• Many factors are involved in making CM refractory
• Need to account for both patient and provider factors
• Relationship patient-provider is critical
• Therapeutic options can always be tried 
• New developments are promising  
• It is critical to maintain hope



THANK YOU VERY MUCH! 



Global, regional, 
and national 

burden of 
neurological 

disorders, 1990-
2016: 

a systematic analysis 
for the Global 

Burden of Disease 
Study 2016.

Lancet Neurol. 2019

Females

Males



• Status migrainosus: debilitating migraine attack >72 hours

• Persistent aura  (>1 week) without infarction

• Migrainous infarction (aura >60 min and stroke)

• Migraine aura-triggered seizure (within 60 minutes of aura)

ICHD 3, Cephalalgia, 2018

Complications of migraine



Sacco et al. J Headache Pain 2020

Available definitions for migraine that is difficult to treat



Phylosophy and migraine

• Locus of control rests 
with the doc or the 
meds

• Medication selection 
resembles “darts in the 
dark”

• Lifestyle modification is 
often negative

• Locus of control returns 
to the patient

• Medication selection is 
goal-directed and 
contextual

• Lifestyle modification is 
positive

Without a philosophy… With a philosophy…

Dr. Robert Cowan


