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Introduction (00:05): For me, one of the most exciting things is that more recently there's been 
a lot of successful research on retraining the brain to be able to break that cycle of central 
sensitization. Cognitive behavioral techniques in the space of general chronic pain — such as low 
back pain, which is also very, very disabling — has demonstrated that we can retrain the brain 
and break central sensitization and kind of reset the system. 

Carl Cincinnato (00:35): Today we're here to discuss treatment resistance and chronic migraine 
with Dr. Amaal Starling, a neurologist, headache specialist, and associate professor of neurology 
at the Mayo Clinic College of Medicine. There's about 6 million people in the United States who 
live with the pain and disability of chronic migraine. Between 1 and 2 million of these individuals 
live with daily chronic migraine. This is a group of people who haven't found effective 
treatments. Understanding how to proceed when your treatments have failed you is the focus 
of our talk today. Dr. Starling is committed to a future where all people with headache disease 
receive personalized, effective, and well-tolerated treatment options to improve their quality of 
life. She's an active member of numerous migraine advocacy organizations, such as the 
American Headache Society, the American Migraine Foundation, the American Pain Society, and 
the American Academy of Neurology. If you want to know who a true rock star is now and will 
be for decades to come, it's Dr. Starling. Welcome back to the Migraine World Summit. 

Dr. Starling (01:38): Thank you so much. That's a very humbling introduction and I am so excited 
to be here with you today. 

Carl Cincinnato (01:44): Can you level set on migraine and tell us: What is the difference 
between episodic and chronic migraine? 

Dr. Starling (01:51): Yes. So, migraine has a wide spectrum of disease, and the best way that I 
like to explain this is actually by thinking of another disease state: I like to compare this to 
asthma. So, asthma is a lung disease. Migraine is a brain disease. When you think about asthma, 
there are people who have asthma attacks, maybe a couple times a year, or even a couple times 
a month, or a week. And then there are even people who are having some sort of asthma 
symptoms on a daily basis. Very similarly in migraine, there are people who only have a couple 
of attacks a year, or a couple a month, or a couple a week. And unfortunately, like you 
mentioned in the introduction, there are some people living with migraine who are having 
migraine symptoms on a daily basis. So, there is this wide spectrum of disease. Now within that 
spectrum of disease, there are individuals who do have chronic migraine. 

Dr. Starling (02:49): Now the word "chronic" is a little bit confusing in the setting of migraine, 
because in general, in medicine, when we use the word "chronic," we are referring to how long 
someone has had a disease. However, in migraine, when we use the word "chronic," we're 
actually referring to the number of days someone is having specific symptoms. So "chronic 
migraine" is defined by having 15 or more headache days per month with at least half of those 
days with migraine features: sensitivity to light and sound, nausea, or vomiting; whereas 
"episodic migraine" is when someone is having less than 15 headache or migraine days per 
month. So that's the differentiation between chronic migraine and episodic migraine. Now it's 
really, really important to get an accurate diagnosis of chronic migraine, because it will guide 
your recommendations from your health care provider regarding what options are available for 
you. And it's very easy to get a misdiagnosis and not be diagnosed with chronic migraine when 
you have it. 
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Dr. Starling (03:55): And this is why it's so common for patients to come in and speak with their 
health care provider and talk to them about their really bad days, but they overlook or forget, or 
just don't mention those other days that they're having headache or migraine symptoms but 
they're not as disabling as those really, really bad days. So, when I'm speaking with a patient 
about the number of days that they're having headache or migraine symptoms, I ask them two 
questions. One is: "How many days per week or per month are you having headache or any 
migraine symptoms?" My second question is: "How many days per week or per month do you 
have zero headache or migraine symptoms whatsoever?" And that helps me get a more 
accurate diagnosis of chronic migraine. 

Carl Cincinnato (04:48): Where do people start off? Why do some people become chronic? 

Dr. Starling (04:54): Yeah, that's a really great question. So, the majority of people who have 
chronic migraine have transformed from having episodic migraine to chronic migraine. And the 
incidence of transformation from episodic migraine to chronic migraine is about 3% per year — 
so 3% of people who have episodic migraine every year will transform to chronic migraine. Now 
there are many risk factors that can increase the risk of transformation from episodic migraine 
to chronic migraine. Those risk factors include things like: having an elevated body mass index 
that meets criteria for obesity; asthma; sleeping disorders like insomnia or snoring; mood 
disorders like depression and anxiety; or other chronic pain conditions. Now, the good news is 
that this is bidirectional — even though you can transform to chronic migraine, you can actually 
pull back and transform back to episodic migraine. And these are modifiable risk factors and 
comorbidities that can be treated. 

Dr. Starling (06:00): And hopefully with treatment, we can revert people back into an episodic 
migraine status. Now there's another really large risk factor for the development of chronic 
migraine, and that is when migraine is being poorly treated in general. So, when individuals are 
having migraine attacks that are untreated or are receiving inadequate treatment, that results in 
an increased frequency of transformation to chronic migraine. In addition, those are individuals 
that are likely to start having more and more attacks, having to use more and more as-needed 
medications. And all of those things — poorly addressed acute attacks, having an increased 
frequency of attacks, as well as an increased use of acute or as needed medications — are all 
very strong predictors for development of chronic migraine. So how do you combat that? 
Prevention is key. Optimization of that preventive treatment regimen is key at reducing those 
risk factors so that we can revert or remit back into that episodic migraine status. 

Carl Cincinnato (07:11): Is preventive treatment for people with chronic migraine that have 15 
days or more with headache each month? At what point should prevention be considered? 

Dr. Starling (07:20): So that is such a great question. So, I actually think that everyone who has 
migraine should have some sort of preventive treatment regimen. And starting with lifestyle 
changes as a preventive treatment regimen is key. So, I always talk to every patient regardless of 
frequency of migraine, about the SEEDS for success in migraine management. And that's an 
acronym or a mnemonic that stands for: Sleep hygiene; Exercising regularly; Eating healthy and 
less processed foods; Drinking water and preventing dehydration; and then, Stress 
management. So that's really for everybody. Now as far as pharmacologic intervention — or 
prescription intervention, for the prevention of migraine or the reduction of migraine attack 
frequency — based on the American Headache Society Consensus Statement and guidelines, 
when someone is having four or more migraine days per month, it's recommended to initiate 
that conversation with your health care provider about a preventive approach. There are some 
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supplements that can be used and then a plethora of prescription medications, devices, as well 
as procedures, that can be used for prevention. 

Carl Cincinnato (08:35): And today we're fortunate to have so many more preventive options 
that didn't exist until recently. Some people like the consistency of a daily pill; if that works for 
you, that's an option. If the daily pill is hard to keep up, then there's monthly or quarterly 
options. And these are not just different frequencies for taking medication or having medication 
administered, but they're also different treatment types. So, it's really about figuring out what 
works for you. How do you approach someone who comes to you having tried so many options 
and not having any success? You're at a world-leading headache clinic that sees some of the 
most difficult patients out there — what's your approach? 

Dr. Starling (09:11): So, number one: Make sure that you kind of reconfirm that diagnosis and 
rule out that there's other secondary headache conditions that are contributing. Number two: 
Look for barriers and comorbidities. So, there are conditions like we talked about before that 
are not only risk factors for chronic migraine, but actually they're risk factors to having 
refractory chronic migraine, where treatment options are ineffective. So, if someone has a 
significant medical condition — including depression or anxiety, or other chronic pain 
conditions, or insomnia, or obstructive sleep apnea — or if they have other conditions like an 
autonomic dysfunction like POTS, those are things that can exacerbate or serve as triggers for 
migraine. And so, we need to identify those comorbidities and potential barriers and treat them 
so that those things are improved. And we can then start focusing on the migraine treatment 
itself. 

Carl Cincinnato (10:12): There was so much in that answer. And one thing to talk about further 
is medication overuse headache. This has been identified as a secondary disorder, and there's 
debates in medical conferences about which comes first. How do you know if medication 
overuse is causing the headaches or if it's just the underlying headache disease? And does it 
even matter in your approach? 

Dr. Starling (10:32): I think, first of all, what I want to tell all the audience of the Migraine World 
Summit is the same thing that I tell all my patients: Patients are not taking as-needed 
medications because they like to, because they want to, because it's the fun thing to do on a 
Friday night — they're taking these medications because they're disabled by symptoms, and 
they're trying to live their life. They're trying to feel better. So, I get that; I see that. And I want 
to just state that right off the bat, that we all recognize that. However, there is data that shows 
that for some individuals, the excessive use of as-needed medications may be leading to this 
concept of central sensitization. There are pain networks in the brain, and some of these 
medications can actually strengthen those pain networks, and the brain starts, kind of, learning 
pain and getting sensitized to pain. 

Dr. Starling (11:28): And so, we really want to reduce the excessive use of as-needed 
medications and move to the safer, more effective treatment option that will enable higher 
function and a better quality of life, which is optimizing the preventive treatment regimen, really 
working on optimizing that. And then providing patients with approaches at addressing 
exacerbations of head pain that doesn't always have to involve a medication that can lead to 
this overuse condition, or an excessive-use condition, or worsening of underlying disease. And 
we have many of those options now. Some of them are biobehavioral techniques like cognitive 
behavioral therapy, meditation, mindfulness techniques, progressive muscle relaxation. These 
have undergone clinical trials and demonstrated that they're beneficial and they're super well-
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tolerated. They have no side effects. So, these are options that can be used. We also have some 
as-needed medications that have come out more recently that may not be causing this excessive 
medication-related headache exacerbation. 

Dr. Starling (12:37): And then we also have some devices that can be helpful for exacerbations 
of head pain, and can be used as needed, that would not contribute to that worsening of the 
underlying disease process. So again, having that knowledge that if I use these over-the-counter 
medications or triptan medications too frequently, [that] can actually worsen my underlying 
disease. If you have that knowledge, when you start noticing that you're having to use those 
options more than twice a week, have that proactive conversation with your health care 
provider that: "I need to figure out other ways of addressing my headache exacerbations. Help 
me. What are the options that I have?" 

Carl Cincinnato (13:20): I know that we've had many people in our community who've had a 
doctor say, bluntly, that they have to cut back, and who just doesn't appreciate that we were 
following instructions that we thought were fine. And sometimes we weren't even told what the 
limits are on the treatments that we're given. And at that level, it's almost like blaming, with this 
lack of understanding that can occur. But the conversation can't stop there. As an empowered 
patient, we have the right to step in and say, "OK, I hear you with the limit," or if required, "I 
hear you with the entire removal of the offending medication. But then what else can we do to 
address the attacks that I can't treat with this medication? What preventives should be 
considered? Are there biobehavioral options, devices, and so on?” 

Dr. Starling (14:02): Exactly. And I actually encourage my patients to not focus on the removal of 
the use of those treatment options. I don't actually give my patients, like, a tapering schedule, or 
“This is when things need to be stopped.” I give them the education and the scientific 
knowledge that it can potentially contribute to worsening of the underlying disease process. 
Then I give them preventive treatment regimens that we know is going to eventually reduce the 
use of those medications, because it's going to reduce the pain and disability from migraine, and 
then I give them other options they can use. So that's the knowledge and then other options. 
And we focus on the other options. And over time, without fail, patients are able to reduce the 
use of those medications. They don't want to use those medications. And if you give them other 
options, they will go towards those other options. 

Carl Cincinnato (14:59): For people in our audience who have chronic migraine, and aren't 
getting results from their current health care provider: How do you know when it's time to 
change course? When should you see another doctor or get another opinion? 

Dr. Starling (15:10): The common goal the patient and I have is an improvement of function and 
improvement of quality of life; the understanding that the patient deserves a better quality of 
life, and the patient deserves improved function to be able to be productive and to live their life 
with migraine, rather than migraine controlling their life. That fundamental statement needs to 
be agreed upon. If you, as a patient, don't feel like your health care provider agrees with that 
fundamental statement that you deserve better, then I think it is a good time for you to let them 
know. And if it's hard and intimidating sometimes to let them know in person, send them a 
letter and let them know that you didn't feel heard, that you didn't feel like they thought that 
you deserved better, and you need to fire that doctor and move on and find other individuals 
that can help meet your needs. 
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Carl Cincinnato (16:13): The migraine experience goes way beyond head pain. There's a whole 
range of other symptoms that can be just as debilitating, such as nausea and vomiting. Taking 
oral medications when you have nausea, or if you're vomiting, can interfere with the 
medication's absorption in the gut. What alternatives to oral medications do you recommend 
exploring and why? 

Dr. Starling (16:31): When someone has prominent nausea or vomiting, I really want to focus on 
non-oral options at treating an acute migraine attack. And so, there are some nasal spray 
options. I will give you a tip that with some of the nasal spray options, people will lean their 
head back, they'll spray, and then they inhale. But what that actually does is it causes the 
medication to drip down the back of your throat and into your stomach. And your stomach still 
has to do the work. With nasal sprays, what we want is the inside of your nose to actually 
absorb the medication. So, I encourage my patients to lean forward, spray, hold your nostril 
shut for a couple seconds; even if a little drips out, that's OK. And what we want is the inside of 
the nose, the nasal mucosa, to absorb that medication right into your bloodstream. Now there 
are also other options that are injections. And those injections are actually the fastest way and 
the most effective way at treating an as-needed migraine attack. It completely bypasses your 
stomach and gets into the bloodstream very quickly. 

Dr. Starling (17:34): Now the issue with that is sometimes if something rises in your 
bloodstream very quickly, it might be more likely to cause side effects. So, this is something 
you'll have to work with your health care professional about: which treatment options work, 
and which ones work but causes me to have this significant amount of side effects. And 
hopefully over time, you can find a good treatment regimen that works for you. The other 
option for [if you have] nausea and vomiting is a lot of devices. Those devices are available, and 
those bypass the stomach completely and really work on the migraine attack on a more 
electrical or a neurostimulation, neuromodulation level. 

Carl Cincinnato (18:12): A viewer from the Migraine World Summit community called Deanna 
asks what can be done for patients like her. She's had intractable migraine for the past seven 
years. She describes it as "painful, frustrating, and most of all, life altering." 

Dr. Starling (18:25): So, thank you so much, Deanna, for that question. And I want to recognize 
and honor your journey. You are a warrior. You have been living with this disease in such a 
severe disabling way for so long. You are an absolute warrior. And what do we tell warriors: Do 
not give up. Continue to work with the health care professional. And a lot of these individuals 
have stopped engaging with the health care professional because nothing worked and it was 
just a bunch of appointments, and a bunch of medications, and nothing worked. I encourage 
you to reengage with a health care professional. Find that one that knows ... and knows that you 
deserve better. And you work with them. Go back to those basics. Do I have the right diagnosis? 
Is this migraine? Is this chronic migraine? Or is there something else going on? Are there other 
medical comorbidities that might actually be making things worse and making the migraine 
treatment options ineffective at treating my underlying migraine disease, because there's other 
are things that are contributing? What is the acute medication use? Is that potentially 
contributing? But the key here is: Don't give up. We've got new treatment options that are 
literally coming out, like, every couple months. And then even if someone has tried many of 
these different options, we are finding that for some of our more severe chronic migraine 
patients, we're having to use a combination of some of the older medications, some of the 
newer medications, and figuring out a combination of all of these options that we have that's 
going to meet the needs for that patient. So, reengage with your health care professional, 
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remain vigilant about looking for that better quality of life because you deserve it, Deanna. You 
absolutely deserve it. 

Carl Cincinnato (20:20): Dr. Starling, you mentioned SEEDS and those lifestyle factors earlier. 
Some people might hear that and think: "Are you blaming me because I didn't hydrate?" And I 
know that you'd agree that there's absolutely no blame here. Migraine has a significant genetic 
component, and many other people who have horrible lifestyles don't have migraine. But at the 
same time, there are things that we can control that can become positive lifestyle factors. And 
these are things that aren't just good for migraine, they're good for overall health and well-
being and longevity — things like sleep quality, minimizing processed foods, staying hydrated, 
stress management, regular physical activity and movement. If you had to recommend just one 
of these SEEDS to someone to start first, which would it be? 

Dr. Starling (21:01): Migraine is a genetic neurologic disease. It is not your fault. It is in your 
DNA. Let go of that guilt. Someone recently actually told me something about guilt that I think is 
a mantra that I've been repeating to myself: Guilt is for criminality. Guilt is for criminals. If you 
aren't doing something that's unethical, immoral, or unkind, you shouldn't feel guilty. So do not 
feel guilty in migraine. Guilt is only for criminals. So, we'll start with that. Now, I love the 
question you asked about the SEEDS. 

Dr. Starling (21:33): The other thing I want to say about not just SEEDS, but that involves all your 
treatment options, is that: Think about migraine as having a threshold. OK? And so, if your 
threshold is down here [hand is held low] and let's say there are weather changes, and let's say 
you have a poor night's sleep, it can trigger a migraine attack — and hey, we can't control the 
weather and sometimes there's a poor night's sleep. But if you use the SEEDS for success in 
migraine management and your preventive treatment tools, you increase that threshold [hand 
is held up higher]. So that there could be a weather change, you know, there's a little bit of 
increased stress at work or school, and you have some poor sleep, but then all those potential 
triggers are actually fluctuating underneath your threshold without triggering a migraine attack. 
So, when you're using your SEEDS for success, think about how, with these tools, I am increasing 
my migraine threshold, making it less likely that a trigger will trigger a migraine attack. I think 
that's a really good way to look at it because it really empowers you that you yourself, with all 
the different tools you have and the treatment options you have, can increase that threshold. 

Dr. Starling (22:42): Let me be more intentional about how much time I'm spending at work and 
how much time I'm spending on self-care. Let me be more intentional about my migraine 
disease. Today is a bad day. I need to pull back and I need to focus on self-care. So, let's change 
the SEEDS for success from stress management to self-awareness. I think in this moment, 
actually, as we're having this conversation, I might actually make a little tweak to the SEEDS for 
success and turn that stress management into self-awareness. Because if we have that self-
awareness, not only will it help with stress management, but it also will help you be more self-
aware and more intentional about how to manage your chronic migraine disease. 

Carl Cincinnato (23:25): Another member of the Migraine World Summit community, Lara, asks 
if chronic migraine is related to brain sensitization. She's also seeking to understand what 
research is underway, and if there's anything more that can be learned from general chronic 
pain research that might be applied to migraine. 

Dr. Starling (23:40): Yes. So central sensitization is actually the underlying physiology. It is what's 
happening in the brain for individuals who are developing or transforming to chronic migraine. 
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The process is central sensitization. It's strengthening of those pain networks that are in the 
brain. And so definitely, in individuals who have chronic migraine, they have central 
sensitization. And those individuals that have those risk factors for transformation to chronic 
migraine — all those risk factors are actually priming the system and moving it toward central 
sensitization. And that is exactly what's happening in chronic pain disorders, including chronic 
migraine. Now, I love the question about what can we learn from the general chronic pain 
research, and what's new out there for combating and treating central sensitization. For me, 
one of the most exciting things is that more recently there's been a lot of successful research on 
retraining the brain to be able to break that cycle of central sensitization. Cognitive behavioral 
techniques in the space of general chronic pain — such as low back pain, which is also very, very 
disabling — has demonstrated that we can retrain the brain and break central sensitization and 
kind of reset the system. 

Carl Cincinnato (25:02): Moving now to devices: Do you recommend any neuromodulation 
devices for individuals with chronic migraine who may have not had any benefit from other 
types of treatment? And are these treatment devices used themselves, or do they complement 
other treatments that have been prescribed? How does it work in your clinical practice? 

Dr. Starling (25:20): Yes, so I'm so excited that there are so many devices that are available for 
neuromodulation as a treatment for migraine. And when you look at everything that we have 
for migraine — whether they be oral medications, or injectables, including Botox injections, or 
all these devices — if you look at them kind of across the board, I always tell my patients: all of 
them work in about 50% of patients. And from a preventive perspective, they all work by 
reducing the frequency of your attacks by about 50%. You put them all kind of on one chart, that 
is what you'll see. Now, first of all, patients are like, what? That's crazy. Why can't you guys do 
better? And I hear you on that. 

Dr. Starling (26:05): What's important to remember is, yes, migraine is a genetic neurologic 
disease, but it doesn't involve just one gene. It's what we call polygenic. So, to date, we've 
identified like 200 different variations in over a hundred different genes. So, everyone's 
migraine disease is a little bit different. And that's why one tool is not going to work for 
everybody. And that's why we need a plethora of tools. And hopefully in the future, I dream 
about the day of individualized medicine, where I could draw someone's blood, or take a saliva 
sample, or some sort of imaging study, and it will tell me that the CGRP medications are going to 
work for this patient, but actually topiramate is going to work for that patient. And so, I would 
love that. We're not there yet, but we're working towards it. 

Dr. Starling (26:49): So, along that line, we also have these devices that are available to use as 
tools. Now, I don't use them only as adjuncts, and I don't use them only for those patients that 
have found everything else ineffective, but rather I use it as another tool. And there are many 
patients that don't want to use a medication, whether it be an oral medication or an injectable 
medication, they don't want to use anything that they have to ingest or put into their body. And 
I get that. I respect that. That's fine. What are the other options we have available? Well, we 
have these devices. We have devices that are effective for the as-needed treatment of migraine. 
We have devices that are effective for the prevention of migraine. We even have some devices 
that actually have dual therapy where they can work both as a preventive and as-needed 
treatment regimen. 

Carl Cincinnato (27:40): We've covered a lot of ground. Are there any final thoughts you'd like to 
leave with those who are struggling with migraine right now? 
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Dr. Starling (27:48): You are a warrior. I want you to continue working alongside your health 
care professional, to work towards having an improvement in function and an improvement in 
your quality of life. That is what you deserve. We do have options, and every year we have more 
options. We can find a combination of therapies that will be effective for you and help you get 
to the goals that you want to. But please, what I always say to my patients is: “I am never going 
to give up on you. I don't want you to give up on me. We can always do more. So remain 
engaged and continue working towards that end goal. We can get there together.” 

Carl Cincinnato (28:32): Amazing. Thank you so much for taking the time for this interview. I 
think I can speak on everyone's behalf when I say that it's clear why we admire you and the 
work you do for the migraine community. This was fantastic. Thank you so much for joining us 
again on the Migraine World Summit. 

Dr. Starling (28:47): Thank you so much for having me on. 


