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Introduction (00:05): There are people that have looked at their practices and find that about a 
third of people who try a different monoclonal antibody will have a response to it. They all are a 
little different from each other. There are subtle distinctions between them; the major 
distinction is where they work. So, erenumab, or Aimovig, works on the receptor; it blocks the 
receptor. The other three attach to the ligand so it can't bind with a receptor; they bind to the 
molecule. But even beyond that, there seem to be subtle differences between them. So, given 
an adequate trial of one, if it doesn't work, I would definitely consider trying a different one. 

Elizabeth DeStefano (00:43): The past several years have given us more reason to be hopeful 
than ever before, with the number of new treatments for migraine. Those who live with 
migraine, and those who treat them, now have a much greater variety of options to manage the 
disease and, hopefully, improve quality of life. Dr. Deborah Friedman is here to share and 
update us on the latest treatments in migraine. Dr. Friedman, welcome back to the Migraine 
World Summit. 

Dr. Friedman (01:08): Thank you so much. It is really a pleasure to be here. 

Elizabeth DeStefano (01:12): Well briefly, what have been the main classes of pharmacologic 
treatments in migraine historically, until the past several years? 

Dr. Friedman (01:21): Historically, most of our treatments were actually made for something 
else and found, serendipitously, that they also worked for migraine. So, for example, the tricyclic 
antidepressants: They were, as the name implies, originally made for depression, and then 
people would come back after taking them and say, "My headaches got better." Similarly with 
the beta blockers, which were actually probably the first ... the people were prescribed beta 
blockers for their heart disease or for their blood pressure and noticed that their migraines got 
better. So, a lot of things that we use for migraine now were originally designed for something 
else — the tricyclic antidepressants, the beta blockers, calcium channel blockers, some of the 
seizure medications, and then finally onabotulinumtoxinA or Botox — you know, so that kind of 
got its start with cosmetic Botox; and people would get their forehead injected for cosmetics, 
and they would come back to their dermatologist or their plastic surgeon or whoever was doing 
it and said, "The weirdest thing happened, right. I got this for my wrinkles, but my headaches 
got better." And that's kind of how the whole story started with Botox. 

Dr. Friedman (02:31): For acute treatments, it was very much the same. So, initially there were 
medicines like aspirin and acetaminophen (or paracetamol if you're in a different country), 
narcotics and opioids, and barbiturates. And I think that the game changers were — one's an old 
drug and some are new drugs — but the first one was ergotamine. And ergotamine was 
synthesized to be used for migraine as dihydroergotamine back in 1946. And we still use 
dihydroergotamine. And then in the early '90s, the triptans came along. And the triptans were 
specifically designed to treat migraine; they targeted, directly, the serotonin receptors, and they 
changed people's lives. So, you know, triptans and some of the ergotamines were the first 
targeted therapies specifically made for migraine. And now we have other treatments that we'll 
talk about, some of which were also specifically made for migraine. 

Dr. Friedman (03:36): But the last is the neuromodulation devices. And we've seen an 
emergence in this particular class of treatment over the past 10 years or so, starting with the 
Cefaly device; then transcranial magnetic stimulation — which unfortunately is currently not 
available, but maybe it will be soon — and then the gammaCore device with noninvasive nerve 
stimulation; the Nerivio device; and then there will be another one coming out hopefully soon 
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as well — at least the availability will be soon because it's FDA-cleared — a device that is called 
Relivion that stimulates both the occipital nerves as well as the trigeminal nerves. 

Elizabeth DeStefano (04:20): Well, that brings us to some of the newer treatments that you've 
mentioned, Dr. Friedman. CGRP is something that many of us have heard a lot about in recent 
years. So, what is CGRP and how is it relevant to migraine? 

Dr. Friedman (04:34): So, CGRP stands for calcitonin gene-related peptide, which is why we call 
it CGRP. And we've known since the work that Dr. Peter Goadsby and Lars Edvinsson did 25-plus 
years ago that CGRP is part of the migraine process. It is released from blood vessels during a 
migraine. It communicates with the trigeminal nerves, and when CGRP attaches to its receptors, 
it gets activated, and it basically perpetuates the migraine process. So, in the case of migraine, 
we don't really want CGRP around because it's gonna make the migraines continue. And so 
drugs were developed to try and block CGRP. 

Dr. Friedman (05:23): The initial development and studies of CGRP antagonists — or things that 
try to target CGRP and reduce the amount of CGRP — were done in the 2000s. And the initial 
study was done with a medication called telcagepant, which was an oral medication. It was 
developed by [Merck], and they studied it first for acute treatment, and it did very well. And 
then they decided to study it with daily use for prevention. And unfortunately, there were some 
people who developed pretty serious liver toxicity from telcagepant. So the whole thing was 
kind of shelved for a while. 

Dr. Friedman (06:02): And the next incarnation was the monoclonal antibodies, because 
monoclonal antibodies don't go through the liver, and they don't go through the kidneys. So, 
that was when various companies produced what we now know of as erenumab, 
fremanezumab, galcanezumab, eptinezumab — which you all know by different names, 
probably, which are Aimovig, Ajovy, Emgality, and Vyepti. And so, they are used for the 
prevention of migraine, and at least one is also approved for the prevention of cluster headache. 
But you know, the advantage is they can be administered and have effectiveness over a longer 
period of time. So, they're given once a month or once every three months, depending on the 
drug. And they avoid the liver problems that the other medications had. 

Dr. Friedman (06:59): The next iteration of them was actually going back to the very beginning 
and redesigning the molecules to be used for oral treatment. But they all have basically the 
same premise: They want to bind to the CGRP or prevent the CGRP from binding to its receptor, 
so that the CGRP cannot work, which decreases the amount of CGRP in the system. 

Elizabeth DeStefano (07:26): And three of those antibodies are administered as an injection and 
one is available as an infusion. Is that correct? 

Dr. Friedman (07:34): That's correct. So, Vyepti is the one that is given intravenously every three 
months. And then the other three are given subcutaneously, so they're self-injected. 

Elizabeth DeStefano (07:45): What efficacy are you seeing in these for patients? 

Dr. Friedman (07:50): We've seen good efficacy. And in the clinical trials, the efficacy was also 
quite good. More than half of the people had what would be considered an acceptable response 
for a clinical trial — they get at least 50% better. And we're seeing that in clinical practice. I think 
there were some misconceptions about CGRP monoclonal antibodies when they first came out. 
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And we've learned a lot since then. One of the things we've learned is that it's not magic for 
everybody. I think the clinical trials kind of gave us the impression that if the patient didn't get a 
response by the end of the first month, it wasn't going to work, or maybe put that backwards: If 
it was going to work, it was going to work almost immediately. And that's not happening for 
everybody. So, there are some people that need to take them for four to six months to really get 
the optimal response. And they have very little response in the very beginning. 

Dr. Friedman (08:47): The other things that we've seen are, unfortunately, side effects. And so 
the label has actually changed for erenumab, indicating that it can cause pretty serious 
constipation in some people, and it can cause high blood pressure in some people, as well. You 
know, and we're seeing other side effects, I think that really didn't come through in the clinical 
trials. The other drugs — besides erenumab — the other two can also cause constipation. They 
sometimes cause hair loss and just other various things that people report in addition to the 
injection site reactions. So we're learning as we go. 

Elizabeth DeStefano (09:31): You mentioned how waiting for a response may be important 
beyond the initial expectation of a short period, such as a month. Is it also worth trying another 
of the monoclonal antibodies if someone hasn't had a desired response to the first one that they 
try, or is it not worth staying within the same class of drugs? 

Dr. Friedman (09:54): Personally, I think it's worth trying another one. There are no randomized 
trials of this ... or, there is an open-label trial going on, I believe. But there are people that have 
looked at their practices and find that about a third of people who try a different monoclonal 
antibody will have a response to it. They all are a little different from each other. There are 
subtle distinctions between them; the major distinction is where they work. So, erenumab, or 
Aimovig, works on the receptor; it blocks the receptor. The other three attach to the ligand so it 
can't bind with the receptor; they bind to the molecule. But even beyond that, there seem to be 
subtle differences between them. So, given an adequate trial of one, if it doesn't work, I would 
definitely consider trying a different one. 

Elizabeth DeStefano (10:40): So, you mentioned that almost 20 years after initial trials in small-
molecule, CGRP-directed medications that we've come full circle back to them. How do these 
new small-molecule CGRP medications, the gepants, differ from the monoclonal antibodies? 
How are they used? 

Dr. Friedman (10:59): Some of them are used for acute treatment and some are used for 
prevention. And this is an evolving landscape that just seems like it's changing every week, 
something else is happening. So, the original oral gepants were ubrogepant, or Ubrelvy, and 
rimegepant, which is Nurtec. And they were both designed and studied for the acute treatment 
of migraine. Rimegepant also did trials looking at prevention of migraine, and it is approved and 
being used every other day for prevention of migraine. Then there's another one called 
atogepant, which is Qulipta, and that one's also used for the prevention of migraine; it's given 
daily. And then there are others that are in development, as well. So, there's another one that's 
being developed as a nasal spray, which is called zavegepant. And hopefully we'll see some 
action in '22 on zavegepant. 

Elizabeth DeStefano (12:05): A member of our own Migraine World Summit community, 
Wendy, asked: "Is it common for some of these new medications, particularly the gepants, to be 
effective at dulling or eliminating the pain phase of migraine, but not relieving some of 
migraine's other symptoms, such as vertigo, fatigue, and nausea?" 
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Dr. Friedman (12:22): It's an interesting question because we kind of presume that all of those 
other symptoms are part of the same process that creates the migraine pain, at least indirectly. 
But I think what you've experienced is not that unusual. And I would say most of the 
medications that we use to treat migraine acutely can treat some of the symptoms more than 
the others. Certainly, the pain relievers are going to treat the pain to a greater extent than 
they're going to treat the nausea. Many people will need separate medications to treat nausea if 
they're using a nonsteroidal anti-inflammatory, for example. So, yeah, it is certainly possible, but 
it's not unique to that class of drugs. 

Elizabeth DeStefano (13:06): What is lasmiditan, and for what patients might it be a good 
option? 

Dr. Friedman (13:12): Lasmiditan is also a drug that works on the serotonin system. So 
remember, the triptans work on serotonin. They specifically work on receptors called 1B and 1D, 
and the 1B receptor can cause blood vessels to constrict. So, that's why some people who have 
vascular disease, or heart disease, or Raynaud's phenomenon are not supposed to take triptans. 
To get around this and to avoid the constriction of the blood vessels, lasmiditan was developed, 
which targets the 5-HT1F receptor, and the 1F receptor has no effect on blood vessels. So, the 
patients that might benefit the most from lasmiditan are those who could not take triptans. So, 
that's an obvious niche for lasmiditan, but basically it works well. 

Dr. Friedman (14:05): And anybody who has migraine, basically, could use lasmiditan. There are 
no major contraindications to it. But there is a driving restriction. The FDA, the Food and Drug 
Administration, when they were looking at lasmiditan, required Eli Lilly to have lasmiditan 
studied in driving simulations. And what they found was that they were a little outside the lines 
at times. And so that's where the drive ... Even though the people in this trial felt fine, OK? 
Those healthy volunteers, they didn't think they were doing anything wrong, but they were 
outside the lines. So, that's where the driving restriction came from. Again, that's not really 
specific to lasmiditan. It's just the first one that has it on the label because they tested it. 

Elizabeth DeStefano (14:57): So, you mentioned a little bit, Dr. Friedman, about the new 
devices. Do we have any that are coming down the pike that you can share with us or those 
most recently available that you can share a little bit of the efficacy you've been seeing in your 
patients who've tried them? 

Dr. Friedman (15:17): The one that is the latest, which I have not had any experience with, is the 
Relivion device. And so, this is a combination of occipital nerve stimulation in the back and 
trigeminal nerve stimulation in the front, and it's devised so that people can choose if they want 
either one or both. And apparently it did well in clinical studies. I was not part of those studies. 
There are also people that are working on just an occipital nerve stimulator, and I don't think 
that's entered clinical trials yet. And those are the two really brand-new ones that I'm aware of. 
But we still have, you know, the ones we used to have: Nerivio, and gammaCore, and Cefaly. So, 
I think those devices tend to be good choices in several situations: pregnancy, for sure; 
pediatrics, for sure; people who don't tolerate medications well; people who are just looking for 
something else. And many of them can be used not only for acute therapy, but also for 
prevention. So, I find many of my patients really like the devices, and they kind of incorporate 
them as part of their overall treatment strategy. 

Elizabeth DeStefano (16:34): One of our viewers asked about ketamine in migraine. What can 
you share with us about your experience in use of it? 
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Dr. Friedman (16:41): Well, I can only really share my experience because there are no really 
good studies of ketamine and migraine. It has been studied intravenously in the emergency 
room setting, but the results are totally conflicting, and it's not really clear what's the desired 
dose or the desired length of the administration. Everybody, I think, has a little bit different 
protocol for this. I will frequently use ketamine as a nasal spray. I have it compounded at the 
compounding pharmacy for acute treatment of migraine. And many of my patients think that it 
works very well for them. I have colleagues in pediatric neurology who will also prescribe 
ketamine nasal spray for their migraine patients. There are certainly places that will do ketamine 
infusion. Now the caution is that ketamine — it's an anesthetic — and it can cause side effects 
and reactions that are not very pleasant: like hallucinating, and, as they used to say back in the 
'60s, a "bad trip." So generally, people who administer ketamine are either anesthesiologists or 
it's done in, you know, some kind of a hospital setting or an outpatient setting that has a lot of 
medical backup to it. 

Elizabeth DeStefano (18:04): A number of medications that have been previously approved by 
the FDA have been released recently with new delivery systems. Can you speak a little bit about 
some of those and why a new delivery system in a drug that we've had experience with 
matters? 

Dr. Friedman (18:21): Sure. The one that was recently released was dihydroergotamine [DHE]. 
That was released in a nasal delivery system that probably far surpasses what we had before. 
So, there are many people who probably would do much better if they used non-oral 
medications. And the reason to look at different delivery systems is because not everybody's 
migraine is the same. And some people will have migraine that they wake up with in the 
morning, migraine that wakes them up from sleep — like the train has already left the station, 
it's full-blown. You can't catch it early, right? People who have a lot of nausea or a lot of 
vomiting with their migraines, and they can't keep the pills down. And if they can keep them 
down, they're probably not being absorbed well. So, there are many opportunities to use non-
orals, even again, adjunctively with other oral things. So, sometimes we'll start people with a 
non-oral when their headache first starts, and when they start to feel better, but they feel like 
they need another dose, they can take an oral. 

Dr. Friedman (19:30): Anyway, so dihydroergotamine until 2014 was only available as an 
injectable. We used it either intramuscularly or intravenously, and Migranal came out in 2014, 
which was a nasal spray. And it worked for some people, but let's just say that the results could 
have been better. What they did with Trudhesa, was they used the same drug that's in Migranal, 
but they redid the delivery system. So, the delivery system actually has a propellant in it, similar 
to asthma inhalers. So, when you push the button to squirt it in your nose, it delivers this plume 
of dihydroergotamine back to the back of the nose, where it will get absorbed, OK. The back of 
the nose has a lot of blood vessels in it, and that's where nasal delivery works the best. 

Dr. Friedman (20:25): And there is another DHE product that is in development with a different 
delivery system — nasal delivery system, as well. And you know DHE is a great drug. We've had 
it around for a long time. The advantage of using the nasal, besides the fact that it works pretty 
well, is that it avoids the kind of large rush of DHE that goes in when you give it intravenously, 
which causes nausea. So the rate of nausea and vomiting with the nasal spray is very low. And 
DHE is a drug that you can use at any time during the migraine, right? Triptans you have to take 
them early for the best result. If you can't quite catch it early, DHE is a good choice. The gepant 
zavegepant will also be a nasal spray. 
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Elizabeth DeStefano (21:10): And may there be zolmitriptan coming possibly in a nasal ... ? 

Dr. Friedman (21:16): We're hoping. So, zolmitriptan came out ... with a device that is 
transdermal. So ... it's about the size of a quarter, and it is applied to the arm by a special 
applicator. And this thing has these little microneedles in it. It doesn't break the skin or anything 
like that, but it goes into the skin and then it gets absorbed. 

Elizabeth DeStefano (21:41): One of the things that we also hear a little bit about on the horizon 
is taking combinations of medications that have worked and exploring those. What can you tell 
us about that? 

Dr. Friedman (21:54): The one that I know of that's in development is a combination of 
rizatriptan and meloxicam. So, Maxalt and Mobic, if you want the brand names. And I think 
that's pretty far along in clinical trials; we may see it in 2022. I'm not quite sure. But you know, 
we use combinations — we've used them for years — either combined in one tablet or just 
taking multiple things at the same time to try to target different parts of the process, or 
different receptors, or different neurotransmitters that are part of migraine. And I think that's 
probably, in reality, what many people need. That just taking one medication and thinking that's 
going to be the, you know, be-all and end-all — it may not really be grounded in reality because 
some of these migraines just need to be attacked with greater force than one medication. 

Elizabeth DeStefano (22:58): We have had a number of viewers voice concerns over the years 
about access to or cost of new medications. Susan commented: "The new treatments sound 
very encouraging until you see the cost — $850 for eight pills, and you need to take 16 of them 
a month. Who can afford this? Why is the cost so high?" 

Dr. Friedman (23:18): Well, this is the bane of our existence, as well. I mean, access and getting 
medications to our patients is one of the biggest things that frustrates us every single day. But 
yeah, it is a huge problem. It's a huge problem. And yes, pharmaceutical companies need to 
recoup the cost of their R&D. There's no doubt about that, but then to come out with product 
that nobody can get — it doesn't really help very much, does it? So, you know, the people — at 
least in the United States — people who have commercial insurance can usually take advantage 
of the coupon programs and the rebate programs and things like that. But eventually they're 
gonna run out. The people who are on government insurance here — Medicaid, Medicare, 
Tricare — they can't use the rebate programs. So, it's a real problem. And until the medications 
get put on the formularies of those national programs, we're kind of stuck. 

Elizabeth DeStefano (24:13): One of our viewers, Karen, mentioned exactly your point about 
Medicare. Having found a drug that she mentioned was a game changer for her — and we all 
know what that means: If you find something that suddenly works in migraine management, it's 
everything — then she's realizing that she'll be enrolling in Medicare and not have access to the 
coupons and programs that you mentioned. So, we can certainly relate — it sounds from both a 
provider angle and as someone else personally living with migraine — to the struggles that can 
go into getting the drug that you think might actually help you. 

Dr. Friedman (24:46): Absolutely, absolutely. 

Elizabeth DeStefano (24:49): For people who, along these lines, don't have commercial 
insurance, or who live in another country where they may not yet be available, is it possible to 
successfully manage migraine without the use of medicinal drugs? 
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Dr. Friedman (25:06): Well, it is; it's a little harder. So, I mean, the devices are not dirt cheap 
either. Some of them are less expensive than others. So, that is an option. There are some, you 
know, over-the-counter medications that can be used. There are nutraceuticals that can be 
used. For prevention, probably the best-established evidence is for vitamin B2 — or riboflavin — 
coenzyme Q10, and magnesium. Magnesium oxide was the one that was studied. Lifestyle 
changes — and I don't mean to sound like blaming the victim here because I think it often 
comes off that way — but people can often find that there are things that they can do to lessen 
their migraine burden: regular exercise; you know, eating at regular times; staying well-
hydrated; if you find triggers, avoiding the triggers. But you know, there's a fine line between 
avoiding triggers and going too far and avoiding everything. And that's not really a good solution 
either. Stress management, meditation, mindfulness — [these] can be found on the internet. 
You don't need to pay a penny for any of that stuff. 

Elizabeth DeStefano (26:21): What does the development of these new treatments mean about 
what's happening in migraine management? 

Dr. Friedman (26:28): I think a lot of what we're seeing now is exactly the opposite of the way 
our interview started out, right? We're not looking at old drugs [with] new applications; we're 
looking at treatments that are specifically designed based on the mechanism, and the 
pathophysiology, and the biology of migraine. So, for example, there is another peptide — it's 
kind of like CGRP. It's also released during a migraine; it also propagates the migraine process. 
It's called PACAP, which stands for pituitary adenylate cyclase-activating polypeptide. That's 
even longer than CGRP! And there are two companies that are developing monoclonal 
antibodies that are targeted against the PACAP molecule. They're in clinical trials right now. So, I 
think we're gonna see more of this as time goes on and our understanding of the biology of 
migraine continues to improve and expand. 

Elizabeth DeStefano (27:29): If someone hasn't previously had success exploring the newer 
treatments with their current doctor or provider, what would you recommend they do? 

Dr. Friedman (27:40): I would recommend that they try to find a headache specialist. I don't 
know how ... You know, for some doctors, maybe you could walk in and say, "I'd like to try X, Y, Z 
drug," and they'll prescribe it. But, you know, most primary care physicians, although they will 
treat migraine, they're not really into the nuances of treating migraine. And I think probably 
your best bet is to try to find a headache specialist. Now that said, I know there are not that 
many of us. So, in the U.S., there are less than a thousand headache specialists to cover billions 
of people. You know, the 30, whatever, 38 billion — maybe it's in the 40s now — ... or million ... 
that have migraine. So, there are not that many of us to go around, but I think that's probably 
the best option. 

Elizabeth DeStefano (28:28): With what you've seen from the last five to 10 years in migraine, 
what do you envision for the future of migraine care? And I know you spoke to this in general 
terms briefly. 

Dr. Friedman (28:41): Well, migraine care now is just exploding. Ever since 2018, it's just been 
amazing how many new things have come out after a relative lull in the action for about 10 
years. And it's generated a lot of excitement, and there's excitement in the pharmaceutical 
industry, and there is excitement among physicians, as well as among researchers. So, I think 
that this whole renewed interest in migraine pharmacology and migraine biology is really going 
to drive even more exciting and more effective treatments in the future. And the other side of 
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that is, hopefully, it will also drive more young doctors to choose to be headache specialists, 
which we are actively trying to do in the American Headache Society. 

Elizabeth DeStefano (29:31): Well, Dr. Friedman, is there anything you would like to leave us 
with in relation to the latest new treatments in migraine? 

Dr. Friedman (29:40): You know, I just ... always try to end on a high note at the Migraine World 
Summit. So, you know, there are just ... it's exploding. There are so many good things that are 
coming down the pike. And I always tell my patients, it's like, you know, there's always gotta be 
something that works for someone, there's something for everyone — it's just a matter of 
finding the right thing or combination of things. So, you know, don't give up, be persistent, be 
perseverant, be strong, because it's only gonna get better. 

Elizabeth DeStefano (30:13): And where can we learn a little bit more about you, Dr. Friedman, 
or the work that you're doing? 

Dr. Friedman (30:18): My work could be found on the UT Southwestern website, which is, if you 
Google it, University of Texas Southwestern in the neurology department. 

Elizabeth DeStefano (30:29): Well, thank you so much for everything you've shared with us on 
this topic. We appreciate you being here yet again on the Migraine World Summit. Thank you, 
Dr. Friedman. 

Dr. Friedman (30:37): You're very welcome and it's always a pleasure. 


