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Introduction (00:05): It's a very personal decision for most patients as to what is an acceptable 
side effect. We distinguish between side effects and adverse events. So, for example, if you take 
a medicine and it gives you a heart attack, that's probably not a tolerable side effect. That's an 
adverse event. But if you find that you get tired with a medicine, but it takes away your pain, 
that may be an acceptable criterion. So, what the FDA tries to do is find some kind of balance 
between side effects and efficacy. 

Paula K. Dumas (00:45): When new medications are introduced, many of us are eager to try 
them, hopeful that it'll be just the ticket to freedom from pain. Yet a growing number of people 
hang back on the sidelines, concerned about the long-term effects. No matter if you're an early 
adopter or a wait-and-see person, this talk will give you the insights you need to make a better 
decision about your treatment. As a leading migraine researcher who has conducted dozens of 
clinical trials on new medication and the chief of the Division of Headache Medicine at Stanford 
University, Dr. Robert Cowan is both a skeptic and a champion for better patient treatments. Dr. 
Cowan, welcome back to the Migraine World Summit. 

Dr. Cowan (01:27): Thanks. It's great to be back. 

Paula K. Dumas (01:29): So, let's start by discussing how new medications make it to market, 
from basic science through clinical trials. 

Dr. Cowan (01:37): I think that's a great place to start, because we have a lot of misconceptions. 
First, I think the important thing to know is that the testing and safety of drugs is not done by 
the FDA; it's done by the people who develop them — meaning pharma [the pharmaceutical 
industry]. So, I know that seems a little bit like having the foxes guard the hen house, but it's 
really the function of the FDA to monitor how these new drugs are tested and developed, and 
how they determine what's the toxic level, what's the safe dosing, what are the side effects, 
what are the drug interactions — and that's really the function of one of the centers within the 
FDA, called CDER [Center for Drug Evaluation and Research]. 

Dr. Cowan (02:22): So, it's divided into three phases — and so you hear about phase 1 studies, 
phase 2 studies, and phase 3 studies — but there's actually a lot of preclinical work that goes on. 
And that's where the pharmaceutical company is testing thousands upon thousands of different 
possible drugs, looking for some signal in animal studies that would suggest it may be good for 
people. Once they've come to that conclusion, then they start talking to the FDA and they 
develop a study — and that's the phase 1 study, the first studies that are done — and they're 
looking primarily at maximum toxicity, you know — at what dose is it clearly too much, and less 
about how efficacious ... how well it works in patients. 

Dr. Cowan (03:13): So then, if phase 1 looks good, you move on to phase 2 studies. And phase 2 
studies aren't so much looking at toxicity, but they're looking at the optimum dose — the 
balance between side effects and benefits. And that's really what goes on in phase 2 studies. 
And then the phase 3 studies are when you're actually looking at patient populations, and that's 
where a lot of the controversy rides because by that time, pharma has invested enormous 
amounts of money in this project, and they really want it to work. And at the same time, the 
FDA really wants it to work, as well. And that's where things get a little bit dicey — that's where 
what we call "cherry picking" occurs. For example, "We're gonna study this medicine only in the 
most healthy people, or in the people with the mildest disease, or in the people with the fewest 
comorbidities" — you know, other health issues going on — kind of "to help ensure that this 
study is successful." And that's where we start to worry about issues, to be honest. 
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Paula K. Dumas (04:26): OK, so I didn't quite follow why the FDA would really want those phase 
3 studies to turn out well. 

Dr. Cowan (04:34): Because they recognize the need, that we need new medications — that we 
aren't satisfied with the armamentarium that we have. There's enormous pressure from 
advocacy groups for this drug or for that drug, or for this disease or for that disease. It's a very 
political situation. 

Paula K. Dumas (05:00): Mmhmm — and I can say, leading a patient group and community, that 
many of us are very eager for new medications to make it to market so we have, you know, new 
options. How long does that process take for a new drug to be developed, on average? 

Dr. Cowan (05:18): So, the figure that's usually thrown out is about 10 years. And I think if you 
were to talk to someone who's more directly involved in drug discovery, that number would 
easily expand to decades. 

Paula K. Dumas (05:33): About what percentage of new medications actually make it to market? 

Dr. Cowan (05:36): Depends on who you talk to, but it's certainly one [in] 5,000 or more. I think 
the one [in] 5,000 is the number we see most often in the literature. But I know, for example, 
one of the monoclonal antibodies — they screened over 10,000 similar drug formulations before 
they arrived at the one they wanted to bring to the FDA. 

Paula K. Dumas (05:59): OK. People need to understand that they're not just putting everything 
out there that they're developing. 

Dr. Cowan (06:06): Exactly. 

Paula K. Dumas (06:07): Let's dive into some of the side effects and long-term effects that really 
interest people. One of my favorite quotes is that "Laughter is the only medicine without side 
effects." How do clinicians understand how tolerable a medication truly is? 

Dr. Cowan (06:25): That's a great question, but I will tell you that I have had patients who get 
the hiccups from laughter — I'm just saying. 

Paula K. Dumas (06:31): OK, OK. Fair enough. 

Dr. Cowan (06:33): So, it's a very personal decision for most patients as to what is an acceptable 
side effect. We distinguish between side effects and adverse events. So, for example, if you take 
a medicine and it gives you a heart attack, that's probably not a tolerable side effect. That's an 
adverse event. But if you find that you get tired with a medicine but it takes away your pain, 
that may be an acceptable criterion. So, what the FDA tries to do is find some kind of balance 
between side effects and efficacy. 

Paula K. Dumas (07:15): So, you talk about side effects versus adverse events — the adverse 
event is like the heart attack; the side effect is like the fatigue. Adverse events have to be 
reported to the FDA, right? 

Dr. Cowan (07:29): During studies. 
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Paula K. Dumas (07:31): During studies, OK. And after something's available in the general 
population, it's been FDA-approved — that's when we learn even more about side effects. Is 
that right? 

Dr. Cowan (07:43): Yes. 

Paula K. Dumas (07:45): OK. So, some of the side effects we've begun to see among relatively 
new medications — like CGRPs, or the gepants, or things like that — we're seeing a lot of that in 
patient communities, where people are beginning to talk about what they're experiencing. 
Some of them are legitimate, and some of them are pretty isolated. 

Dr. Cowan (08:07): It's a new world where we have these kinds of opportunities for 
communities to express events, rather than requiring reporting on the part of physicians or 
patients to the FDA. So, I think how we deal with this is not yet decided. It's a lot easier as a 
provider — if somebody says, "This medicine gives me a blue rash," I can say, "Well, stop that 
medicine." When someone says, to use an example from the CGRPs again, "This has really 
helped my headaches, but my arthritis has gotten worse" — now, that's something that we as 
scientists and clinicians have to think very carefully about, in terms of what CGRP is doing in the 
body and what the implications of something like that are. And we're not gonna know that 
because — going back to what I said earlier — if you have arthritis, as an example ... if you have 
arthritis, you may very well have been excluded from the study. 

Paula K. Dumas (09:14): Right, right. To your earlier point about cleaning up the study 
population to get a good result. Right? 

Dr. Cowan (09:19): Exactly. So, what we do is we scour the literature, and increasingly we're 
learning to scour the media, you know, to look for these kinds of trends. How would we ever 
know if being on a CGRP delays recovery after a stroke? How are you gonna do a study to find 
that out? The only way you'll know is when you have — for an example like that, when you have 
millions of people on the CGRPs, then you can actually look at how recovery goes for similar 
strokes, among people who have been on CGRP antibodies and who haven't. So real-time data is 
the only way you're gonna know, and that can take — depending on what you're talking about 
— can take years, and does take years. 

Paula K. Dumas (10:10): Are there any examples of migraine medications that had to be pulled 
from the market due to safety issues with long-term use? 

Dr. Cowan (10:16): Yeah. There have been some; some in the DHE family — the 
dihydroergotamine, methysergide. These are drugs that were found to have side effects of 
causing a retroperitoneal fibrosis — a stiffening of the cavity that the lungs work in. So yeah, 
there have been some in the migraine space. 

Paula K. Dumas (10:40): Yet DHE is an example of a medication that's been on the market for 
some time, and is generally considered to be safe by headache specialists. Is that right? 

Dr. Cowan (10:51): Within guidelines. When we use DHE IV, we always monitor blood pressure 
because that can be a problem. We usually provide an anti-nauseant because it can give you 
some pretty severe nausea and vomiting. So, we're careful with how we give DHE. 

Paula K. Dumas (11:11): Good. OK. 
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Dr. Cowan (11:12): We're careful with how we give triptans — you know, we want to make sure 
that they're not on MAO [monoamine oxidase] inhibitors or certain other medications that, in 
combination with a triptan, could induce a syndrome called serotonin syndrome. 

Paula K. Dumas (11:30): Yeah, and there certainly are side effects that happen when people 
don't report all of the drugs that they're taking to their physician to kind of intercept some of 
those issues, right? 

Dr. Cowan (11:41): Yeah. That's a huge problem. We're so siloed in medicine that the GI doc 
[gastroenterologist] doesn't talk to the neurologist, and the neurologist doesn't talk to the 
ophthalmologist, and nobody talks to the primary care doctor. It's a huge problem. 

Paula K. Dumas (11:55): So, we received several specific questions about the monoclonal 
antibodies, or CGRP medications, from our community, that were first FDA-approved in 2018. 
And there was a recent study published in the European Journal of Neurology, and another in 
Cephalalgia — which are medical journals — that looked at the long-term effects of erenumab, 
which is the brand name Aimovig. What did it show? 

Dr. Cowan (12:21): So, let's be clear about what Aimovig is and what it isn't. Aimovig — while it 
is a CGRP monoclonal antibody — it's unique in that it binds to the receptor. So, if you think of 
the receptor as being the lock and CGRP being the key, what this is doing is putting gum in the 
lock. The other ones are putting gum around the key, OK? One reason that's really important is, 
the lock, or the receptor, has a really long half-life measured in, often, months. The keys have a 
really short half-life, measured in minutes. So that's the CGRP. It has a half-life. That means for a 
CGRP, it takes about seven minutes for your body to metabolize half of the CGRP that's present. 
So, we usually say "five half-lives" is how long it takes to get rid of the medicine to the point 
where it's not really there. So that's five times ... that's 35 minutes. If you figure five half-lives 
for a receptor, you could be looking at half a year. So, I think it's really important to understand 
that not all the drugs that work on CGRP are the same. But in the case of Aimovig and David 
Dodick's study on it — this was looking at patients who were on Aimovig, and it was looking at 
reduction of migraine frequency and improvements in health-related quality of life, and looked 
at how they were maintained for five years. A few things I would say ... I mean, that's nice, you 
know, that is good news. A lot has happened in the few years — and Aimovig hasn't really been 
available widely for five years yet. 

Paula K. Dumas (14:21): And we should also say that the reason why this is significant — not 
only is it different in its mechanism of action than the other CGRPs, slightly, but it was the first 
one introduced. So, we have more data about it than we do around the ones that were 
introduced slightly later. 

Dr. Cowan (14:40): That's an important point, too. And they have revised their label twice since 
it came out. First it was revised for constipation, and subsequently it was revised for 
hypertension — unstable hypertension. So, what I do, and I think what most of us do when 
something like that happens, is we go back and we look at the science. And we know that next 
to the brain, CGRP is most prominent in the gut. And what does it do in the gut? It's involved in 
the healing process of the gut lining — the gut is ... there's all this acid and disgusting stuff 
churning around in there, and it tears up the lining. And CGRP is very much involved in that 
turnover process, in regulating the inflammatory process. And so, we ask ourselves, "Well, 
maybe blocking CGRP in the gut is not the best idea," right? So, we try to make sense of it. And 
then you make your decisions. So, if someone comes in and ... for example, irritable bowel 
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syndrome has a huge comorbidity with migraine, meaning that lots of people with migraine 
have IBS, and lots of people with IBS have migraine. And there's two forms of IBS, of course: 
constipation and diarrhea. But if we're seeing a lot of diarrhea, that's one thing — maybe 
Aimovig is the way to go for that patient, right? But if you're seeing a lot of constipation, you 
don't want to make that worse, and you might want to consider, possibly, that another 
monoclonal antibody, or a different CGRP agent, or maybe something other than a CGRP, would 
be more useful. 

Paula K. Dumas (16:35): Another reason to give a good health history when you come in to see 
your doctor. 

Dr. Cowan (16:39): Exactly. 

Paula K. Dumas (16:40): One of the questions that has come up — specifically, Erin has been on 
Emgality for a year and said that "it's lowered [her] monthly migraine days from 16 to six. I'm 
interested in knowing if there are any studies being conducted in the most long-term effects of 
Emgality, and if taking the drug causes a state of dependency on the drug." 

Dr. Cowan (17:00): There are things called phase 4 studies. So, we didn't really talk about that at 
the beginning. Phase 4 studies are conducted after a medication comes out. Whether that 
particular question is being asked, I don't know; I can tell you that I have ... I can't think from a, 
you know — if I take my clinician hat off and put on my scientist hat, I can't think of any reason 
it would be habit-forming. Neither can I think of any reason why it would wear off, why the body 
would get used to it and it would become less effective. Now, there's a lot of variables there, 
you know, including psychological variables. And I know that I would pretty quickly become 
dependent on something that I thought was reducing my headaches from 16 days to six. I think 
that would be a pretty wonderful thing. And whether psychologically I would then have more 
headaches if I came off it for a period of time — it doesn't seem too crazy to me, but I can't 
think of a physiological reason that there would be a dependency, like I can for, say, opioids. 

Paula K. Dumas (18:10): Right, right. And as we talked earlier about the five-year findings on 
Aimovig, you can't necessarily apply those same findings to other drugs in the class, like Ajovy or 
Emgality or Vyepti, right? 

Dr. Cowan (18:25): Yeah, that's always a question. If you switch to the gepants for a minute, 
Merck came out with a gepant probably 12 or 15 years ago, and everyone was very excited 
about it. It looked really great. And they decided to see whether it could be used as a 
preventive, as well as an acute treatment. And when they tried to use it — do a study looking at 
it as a preventive — they had stop the study because they found liver toxicity. And everyone 
assumed for a period of time: "Gepants cause liver toxicity; we can't go there." Well, it turned 
out it was a feature unique to that one gepant, that it was not a class effect. And now we have, 
you know, several gepants out with more to come. 

Paula K. Dumas (19:12): Right, right. And just for everybody's edification, if they don't know the 
gepants: Those are some of the newer drugs, like Nurtec ODT, and Ubrelvy, and Qulipta, that we 
have so far. So, Hannah was on one of the CGRP medications for a 16-month period and she 
noticed, she says, fibromyalgia-type pain, leg pain, severe insomnia, weight gain, and increased 
depression and anxiety. And while it helped reduce her frequency and severity, she says it 
wasn't worth the other symptoms. How common are symptoms like this? 
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Dr. Cowan (19:49): I wish we knew the answer to that. We don't have adequate surveillance, 
once these medications are out, to know the answers. I certainly have patients with similar 
stories; I think we all do. I think when you decide to offer this to a patient as kind of an option, 
you know, you have a responsibility to let them know that these things are out there, this could 
happen. My personal feeling is this is the patient's decision. This is not my decision. And I think 
my job is to let the patient know what I've heard and what I've seen, how I think the medicine is 
working, what my perspective is on it. But I think, ultimately, it's the patient who has to decide. 
I've had patients with a similar profile, similar to what Hannah is experiencing, who've said, 
"But, you know — it's worth it just to be free of these headaches," or "more free of these 
headaches." 

Paula K. Dumas (20:44): So, symptoms like this — is this pretty common, or is this uncommon? 

Dr. Cowan (20:51): I think it's uncommon at this point. But if you're the patient, then it doesn't 
really matter how common or uncommon it is. 

Paula K. Dumas (20:59): Elizabeth, who is a daily migraine sufferer for over 40 years, says she is 
too nervous to try the new drugs — meaning the CGRPs — instead, she continues to take 
propranolol and a Zomig dose or half-dose daily. And so, her question is, is this treatment bad 
for the heart and stroke risk, and would she be better off on the new CGRP drugs? I know you 
can't answer a specific medical question, but generally speaking for someone who had that kind 
of protocol. 

Dr. Cowan (21:29): What I can't tell her is what she should do, but I can give her lots of 
information, such as: We don't recommend taking Zomig in a full dose or half-dose every day, 
because it does have impact on heart disease and on your blood vessels. So, if she has other 
factors — if she's also overweight and smokes and has cholesterol through the roof and has 
relatives who also died from heart disease — I would tell her that she's really placing herself at 
risk by adding another risk factor to her treatment strategy. I think that I would ask her whether 
she was having side effects with the propranolol. Was that making her tired? It could be the 
migraines, but it could also be the medication, because propranolol slows your heart rate down, 
and it makes it really hard to get exercise and it can make you tired. Then I would talk to her 
about the CGRPs and what we know and what we've seen. The short answer is: You have the 
conversation; you answer the questions, and you help the patient make the decision that feels 
right for her. 

Paula K. Dumas (22:38): So, Elaine has tried Ajovy, Emgality, and Aimovig, and she asked: "Could 
CGRP inhibitors affect thyroid function, causing cysts or other complications involving thyroid or 
thyroid hormone in older women?" 

Dr. Cowan (22:54): Another great question. We don't know how CGRP ... we don't know what 
role CGRP plays in thyroid — or, at least, I don't know what role it plays in thyroid function. If 
she were my patient, I would have to do some homework, to be honest. But the generalizable 
answer is that these kinds of questions can only be answered one of two ways: either with a 
study — which means that you're gonna have to find someone to fund a study on people with 
thyroid disease who are on these medications — or you look at the theoretical basis — you 
think about what CGRP does, and you read the literature on CGRP in thyroid, and you come up 
with a theoretical answer. Those are the two options we have. If she has a thyroid problem, she 
probably has an endocrinologist. And I would bring that to the endocrinologist. It wouldn't take 
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him or her that long to go through the literature, find out if there's data on CGRP in thyroid, and 
at least come to a theoretical response. 

Paula K. Dumas (24:09): One of the biggest concerns in our community is the risk of heart 
disease or stroke. And a recent analysis of claims data showed that at least 20% to 25% of 
people with migraine are at risk for heart disease, including me. So, first I want to ask you which 
medications are contraindicated for people with heart risk, and how heart risk is actually 
defined. 

Dr. Cowan (24:33): This was a study using claims data. So, to understand what that is, that's 
where you go to a closed system — like Sutter, or Kaiser is probably a better example — and 
they look at the claims for which medications have been prescribed, which diagnoses have been 
given. So, you're looking at a very specific population when you do that kind of a study and it has 
limitations, obviously — you know, this is a more homogeneous population; well, for one it's an 
insured population, right? And it relies that you're not taking, you know, your wife's, son's, 
daughter's medications; that you're always refilling your prescriptions within your benefits 
package, which a lot of people don't — you know, I prescribe a medicine, it's not covered, but 
they want it anyway, and so they take it anyway, right? 

Dr. Cowan (25:34): So, I just want to say that when this study looked at the percentage of 
migraine patients in this closed system that either had cardiac disease, which was about 20%, or 
risk factors, which was about 25%, they came up with these observations. So, the risk factors 
they looked at were elevated cholesterol, high blood pressure, the things we normally think of 
as being risk factors for cardiac disease. I think that when you ask which medications are 
contraindicated for people with heart risk, we think about the triptans. They don't have a 
specific contraindication for people with risk, but there is the notion that they do have an effect 
on blood pressure and on vessel size. So, we look to not use most of the triptans. There's one 
called lasmiditan, which is kind of a forme fruste of a triptan that works at a different receptor. 
That doesn't seem to have any cardiac effect. And none of the CGRP antagonists, this new group 
of medicines that are — some have indications for prevention, some have indications for acute 
treatment. They don't seem to have a cardiovascular risk profile either. Again, it's a new drug; 
hasn't been out that long. We have to wait and see. But this is one reason ... if you have a lot of 
risk factors for cardiovascular disease, it's certainly reasonable to move away from a triptan, in 
my view. 

Paula K. Dumas (27:19): Definitely. So, some practical tips: What's the best way for someone 
with concerns like those that we've shared today to find out the long-term risks of a 
medication? 

Dr. Cowan (27:30): If that's the big concern, I would say you wait and see, because we don't 
have that data. The approach I use with patients is: If you have tried everything else — and in 
my book, "everything else" covers a lot of ground — and you've not gotten any better, and the 
headaches are ruining your life, and you would've qualified for the clinical trial — meaning you 
were between the ages of 18 and, I think it was 65, and don't have any other significant 
comorbidities ... yada, yada, yada — I would say it's probably reasonable to try it. If you, say, are 
not in that group that's been studied, but your life is miserable, you can make that decision. I 
mean, it's legal, you have the right to do that, but I would want you to do it knowing full well 
that we don't know the long-term effects. And I think there's enough signal to think that caution 
should be exercised. 
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Paula K. Dumas (28:39): Now, you are a world-leading expert, and 95% of the people in our 
community will not be able to see a doctor like you. Should we expect our local doctors — "local 
doctors" meaning neurologists and/or GPs [general practitioners] or OB-GYNs [obstetrician-
gynecologists] — should we expect them to understand these risks? 

Dr. Cowan (29:03): I think we should expect them to know their limitations. I think if they 
cannot confidently answer a question, they need to either say, "I don't know, let me get back to 
you" or "Let me send you to someone who would know." 

Paula K. Dumas (29:17): Are there any other risks that we should be aware of if we're still 
standing on the shore and we're a little afraid to go in the water? 

Dr. Cowan (29:27): Just think about who's paying for those TV ads. You know, I'd be very careful 
about game changers. I mean, every new thing is a game changer until it's not. So, I think 
healthy skepticism is well-applied in this setting. 

Paula K. Dumas (29:46): Well, Dr. Cowan, this is always insightful, always so valuable. I think I've 
learned a lot that's personally applicable for me, and I think many other people will say the 
same after watching this interview. Where can we learn more about what you're doing or follow 
your work? 

Dr. Cowan (30:04): So, if you have specific questions, I'm rpcowan@stanford.edu. My research 
is primarily in the chronification of migraine — you know, why do some people have occasional 
migraines throughout their life and other people, it turns into a daily nightmare? And I'm very 
much involved in the technology of helping patients who don't have access to a headache 
specialist to get accurate online information about their headaches and how to monitor them. 

Paula K. Dumas (30:40): Well, you're one of my heroes, and I thank you from the bottom of my 
heart for everything that you have done for the migraine community. 

Dr. Cowan (30:47): Back at you, Paula. 


