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MS. FURIA-HELMS:  Today's lecture we have two wonderful presenters.  Dr. Jo Wyeth and Dr. Gwen Zornberg.



Dr. Jo Wyeth will begin the presentation and she is a team leader for the Division of Pharmacovigilance within the Office of Surveillance and Epidemiology of the Center for Drug Evaluation and Research.



She received her B.A. from Minot University in 1989 and her Doctorate in Pharmacy from North Dakota State University in 1997.



After completing her residency at the Mayo Clinic in 1999, she became a Drug Information Specialist at the Mayo Clinic and taught at the Mayo School of Health Sciences.



Dr. Wyeth has had several Government assignments including nutrition research with the U.S. Department of Agriculture, Health Administration with the Indian Health Service and Educator with the Centers for Medicare and Medicaid Services.



She joined FDA as a Safety Analyst in 2005 and has worked on several high-profile safety issues.



Dr. Gwen Zornberg is a team leader for the Division of Epidemiology within the Office of Surveillance and Epidemiology of the Center for Drug Evaluation and Research as well.



She received her B.A. from Goucher College in 1978 and her Medical Degree from Columbia University in 1988.



After completing her Residency Education in Psychiatry at McLean Hospital in 1992, she received her Doctorate in Epidemiology from Harvard University in 1997 on a National Institute of Mental Health training grant and became Director of Residency Education at the Massachusetts Mental Health Center, taught at the Harvard School of Public Health, and conducted drug safety surveillance research before working on several projects in the development of drugs for the treatment of depression and anxiety at Forest Labs and Pfizer.



Dr. Zornberg joined government service as a regulatory scientist in 2006, where she has worked on numerous drug applications and drug safety evaluations.



Please welcome both doctors, Jo Wyeth and Gwen Zornberg.



DR. WYETH:  Great, thanks Andrea.



Gwen and when I are very excited to participate in this webinar today.



I can't speak for Gwen, but I know for myself it seems every time I turn on the television or I'm on the Internet I hear or read something about drugs or drug safety.  For example this weekend I learned from the CDC that nearly half of all Americans took at least one prescription drug last month.  So, that's about 150 million people last month alone who used at least one drug approved by FDA.



So, in the next hour Gwen and I are going to talk about drug safety in the FDA so that each of you will understand how FDA identifies safety issues associated with drugs.  And then, what FDA does about these safety issues.



I'll try and provide specific examples and we are going to talk a little bit about the resources that are available for additional information and then, as Andrea mentioned earlier, we are going to try and answer some of your questions at the end of the webinar.



So, how we are going to do this today is I'm going to talk a little bit about the background on FDA safety monitoring, then I'll move into identifying the drug safety issues.



I'll start talking a little bit about how we investigate safety but at that point I'm going to turn it over to Gwen and she'll talk about how we characterize the risk associated with drug therapy, move into some of the resource, and then we'll answer those questions.



So, I want to start off by saying that FDA does not monitor just the safety associated with the drugs.  We also monitor the safety associated with a number of products on the market and each Center within FDA, there's about six or seven Centers, will monitor their own regulated products.



For example, the Center for Devices and Radiologic Health, CDRH, will monitor the safety associated with, say, pacemakers.



The Center for Food Safety and Applied Nutrition would monitor food safety, like peanut butter and dietary supplements, like Hydroxycut.



The Center for Drug Evaluation and Research or CDER, the one that both Gwen and I work for, they monitor, they regulate prescription drugs which would include the biologics and then the generics, as well as the over-the-counter products.



And then, the Office of Surveillance and Epidemiology monitors the safety of these products within CDER.



So, within the Office of Surveillance and Epidemiology, we also refer to it as OSE, within our immediate office we have five divisions.  I'm going to talk quickly about these divisions because it helps explain what we all do.



The first two, the Division of Pharmacovigilance I and II, of which I am a member, we do the day-to-day monitoring of drugs approved by FDA.



The Division of Epidemiology, of which Gwen is a member, and she'll talk more about their role.



Then there is the Division of Risk Management, also known with the acronym DRISK.  These are the people who work on specific risk management, so that there are drugs known to be beneficial but they're also associated with significant risk, for example, Accutane.  And, the Division of Risk Management is very involved in helping to keep those drugs with known benefit on the market.



And then the last one is the Division of Medication Error Prevention and Analysis.  And they, as aptly said there, is they monitor medication errors.



Now the last two, DRISK and the Medication Error group, I understand that they're going to be doing a webinar later.  So, I'm not going to talk much more about their roles today.



I'm going to move now into how FDA identifies potential safety issues.



So, I want to start out by saying that we monitor the safety throughout the lifecycle of a drug product.  And what that means is, from the time the product starts to be looked at, either pre-clinical or clinical, and pre-clinical I mean lab or animal data.  As it moves into human studies, we become aware of potential safety issues or also referred to as safety signals.  So we start to become aware of it then, and during that free-market phase, it usually can be anywhere from, say on average about eight years, that the drug is being studied.



Once the drug is approved, it becomes what we call post-market.  And we do specific safety surveillance and then post-market studies, like Gwen is going to talk about a little bit more.



Sometimes I get asked, well, why do we need to monitor drug safety once drugs are approved by FDA?



And the reason for that is, those pre-market studies, even though they may take eight years, is typically they have a very few patients relative to the number that are exposed.  There's a narrow population study.  For example, they may exclude people over the age of 65 or they may have a very narrow indication or short duration of use.  For example, even for drugs that are used for hypertension, they may study those drugs for less than six months.



And I give the example, of say a statin drug that is used to lower cholesterol.  When they do those pre-clinical trials, it may only involve say three to four thousand people.  But in 2008, there were more than 20 million people in America taking a statin drug.



We also, as these drugs are used by a wide set population, we become aware of drug-drug interactions or maybe that we're aware of the interaction or a, even some type of a known reaction, but it increases in frequency.  And then, there is a potential for new at risk.



And, I want to just stop and spend a little bit more time and give a couple of examples.



For example, there was a medication that was approved as an anti-seizure medication for the indication of somebody who would have seizures.  It started to be used off-label in a population for weight loss, which when they did the original clinical trials it was never studied in an obese population.  And so, the obese population are at risk for cardiovascular events.  So, as we are monitoring safety we have to be aware that these drugs are being used, say off-label, for different indications and in different populations.



So, places that we look for safety signals.  As I mentioned, we will look at the pre-clinical and the clinical trial data.  We'll start doing post-market surveillance studies sometimes after the drug is approved and Gwen is going to talk more about this.



We also monitor published literature.  Every Monday, for the drugs and the drug classes I monitor, I get a listing of case reports and other data related to safety and efficacy for the classes of drugs that I monitor.



We'll dialogue with other regulatory agencies.  For example, quarterly we meet with other foreign agencies to talk about potential safety signals that they may see.  Sometimes, organizations and Government agencies like NIH will contact us that they're doing studies and become aware of a potential safety issue.  The pharmaceutical companies themselves will identify safety issues and talk to us about those.



We also monitor some of the external healthcare databases and we have contracts with some of those and Gwen, again, we'll talk more about that, as she will the next one when we do epidemiologic analyses.



We do some monitoring of the Internet although the utility of such hasn't been well defined yet.  And the one that I want to spend the most time on is going to be the spontaneous reports.



So first of all, what do I mean by spontaneous report.  When I say a spontaneous report, I'm talking about those Adverse Event Reports that are sent to FDA voluntarily.  And, they can be submitted by consumers, patients, healthcare providers, and others.  And, they typically come to FDA one of two ways.



One is direct to the FDA, which is not common, only about ten percent of those reports come direct to FDA.  And what that would mean, is like somebody like yourself filling out a MedWatch Report and then sending it either by fax or online direct to FDA.



But most people, consumers, healthcare providers together, will send their reports or contact the manufacturer.  And then the manufacturers, under the laws, are required to report those events to the FDA.



Regardless of where they come from, all of those reports are captured in the FDA's Adverse Event Reporting System.  And a little bit of this is overlapped from when Dr. Norman Marks talked I think in September.  He talked a little bit about MedWatch.  And this is just a little bit of overlap of what he talked about.



These are the number of reports, this slide shows the number of reports that were received and then entered into AERS since 1999.  And as I said before, most of them come from the manufacturer, about ten percent are direct to FDA.



The other thing to note on this is, last year we received nearly a half million Adverse Event Reports.



So, a little bit more information on AERS is that it is a database and we started capturing Adverse Event Reports back in 1969.  And when we get these reports, they're coded using a standardized medical dictionary.  And the advantage of that is, because the public too has access to this information.  So, when somebody might report that they're sick to their stomach or they're vomiting, all those terms then are mapped so that if somebody, so that they are all say mapped to vomiting because there's so many terms rescript.  And then, we can search a hierarchy up and down to try to find the terms that we are looking for.



On a daily basis, we review those reports coming into AERS.  And then, we can query or data mine AERS to identify signals or trends.  For example, I may want to know well, how many reports of liver injury have been reported, say with a drug like Orlistat.  And I can query that AERS data to find out those numbers and then look at the individual reports.



Well, the nice thing about AERS is it, it really gives us a sense of real world.  Remember how I said pre-clinical, there is only maybe three, four thousand people exposed.  And now, realize that we're getting these reports from people all over that are using it possibly off-label.  So, we're really getting a large-scale surveillance and it's a real world.  How are these drugs being used out there?



AERS is relatively inexpensive for us to use and it's real nice to detect these rare, short-latency events.



For example, one of my colleagues monitors the GI drugs.  And, she picked up a type of very rare cancer and associated it with Infliximab.



The other advantage is, is that it really allows clinician contribution.  Many times we follow up on these reports, and I appreciate when somebody takes the time, and I give the example of a pediatric endocrinologist that I spoke with.  They're busy all day, and for them to fill out a MedWatch Report could easily take an hour of their time to fill out a report to us.  And yet, following up with them, you know, you can tell they're very appreciative that we're taking the time say to follow up on their report and get that.  So, it's a nice way for every clinician, every consumer really to contribute to the decisions we make about drug safety.



AERS also includes all U.S.-marketed products.  Now, some of the limitations of AERS is one, is we know there's underreporting.  We estimate that only about ten percent of adverse events are even reported to FDA.



There's duplicate reports.  Remember how I mentioned that ten percent of the reports are submitted directly to FDA and 90 percent come through the manufacturer.  So, it's common for somebody, a clinician say, to contact the manufacturer and say, you know, I had this happen and, you know, can you give me some more information?



And, as they hang up the phone with them and then to contact FDA and report the same event or cases that are published.  Anybody who has a drug effect may report that five or six times to the FDA.  But we are finding good ways using technology to try and minimize some of that.



One of the hardest things for me to work with is the variable reporting quality.  Sometimes, I'll get a report that has, in terms of an adverse event, will have one word, rhabdomyolysis, and no other information.  And, those ones sometimes are very hard for me to get a sense of, you know, what the information is and then to give the follow up.



Spontaneous report numbers cannot be used to determine the incidence of adverse events.  We wish we could but we can't.  And by that, I mean just because I have 12 reports of liver injury associated with Orlistat, that doesn't give me a sense of how frequent this adverse event may occur.



It's also difficult to attribute events with a high background rate of long latency.  And, I'm often asked to look into AERS and talk about cardiovascular events or cancer events associated with drugs.  And, it's very difficult to get that information out using a spontaneous report.



And then, there are reporting biases.  For example, when I talk about some of those biases, it's the nature of the adverse event.  You know if it's, and I'm just going to divert here a little bit, we also consider that there are reports coming from consumers and healthcare providers.



So sometimes, and I'll give the example of one of the drugs I worked in, I had a lot of reports of hair loss which primarily was reported by consumers.  And, it doesn't mean that I should dismiss those reports but they're obviously very important.



Whereas, say a healthcare provider, may be more likely to report something more serious, like say rhabdomyolysis, and it's just something we have to as we work through these, keep in mind.



Similarly, the type of drug product and what it's being used for effects reporting.  And I give the example of pediatric reports.  When drugs sometimes are used off-label, especially in the pediatric population, they are not, we found that they are just not reported as often as would be for the adult population.



The length of the time on the market.  What we found is that most of the reports come in within about two, three years of when a drug is approved.



And media attention.  Media attention, and what I mean there is anytime a drug gets media attention.  I'll give the example of Baycol.  When Baycol was withdrawn from the market, and it was a statin, when Baycol was withdrawn from the market in 2001, overall all of our adverse event reporting went up.  But particularly, for the statins associated with rhabdo which was why the Baycol was removed from the market.



And then also, related to that, is the extent and quality of a manufacturer's surveillance system.  Some, will go out to the internet and monitor safety, some will use published literature and just to do different, more extensive surveillance.



For the last section, I talked about the different data streams that we can use to monitor safety and how we're out there looking a lot of different places for signals.  You know, where I talked about pre-market and then we move into the post-market.



So now as I move into how we evaluate those safety signals, I want you just to keep in mind that, think of a drug, and that we've identified some safety issues.  And now, I want to talk about how we are going to move forward on those.



So, the first question that comes to my mind is, well, which signals should we focus on?  And, we typically will focus on those that are unlabeled or unrecognized.



For example, in regards to Orlistat, FDA recently did a communication about the liver injury and that was something that did not show up in the clinical trials and liver injury, drug-associated liver injury, historically is very rare.  So, that was something that's serious that we were able to change the label to warn on that association.



We focus on a change of frequency.  So maybe, it isn't common but for some reason, as more and more population's exposed, we're aware that it is increasing in frequency or maybe more severe.



Perhaps a new risk to group where I mentioned earlier that the drugs may be used off-label.  Maybe in a pediatric group that was excluded from those clinical trials or perhaps for somebody who is using it to manage another drug-associated side effect.  And, I give the example of say, an anti-seizure medication used off-label to manage weight loss in a patient population using it for an anti-psychotic weight gain, okay.



So, that would be something that it wasn't intended for but it may be a possible new risk group.  And, we are also try to focus on the serious events, meaning death; hospitalization, if it was life threatening; caused a disability; a congenital anomaly; or required intervention to prevent one of those.



We typically look for patterns, but just one well-documented report can be viewed as a signal.  But regardless of the signal, it requires careful evaluation, because we need to exclude other causes or biases.



But when we do signal evaluation, what we do is we develop what we call a case serious.  And, I'll go into AERS, say if I was going to look for liver injury.  And I determine, well what search criteria can I use?  What term should I look for?



And then, I would define what I mean by liver injury, select my cases, and I'll look at other sources for additional reports and information.  I'll go back to the pre-market data, the clinical trial data.  I'll look in the literature, talk with other regulatory agencies to see if they have additional cases.



Then, I start going through the cases one by one.  I will summarize the case descriptive information, and then I perform the analyses.



When I perform the analyses, I consider a number of things.  One is the temporal relationship, and it gets a little tricky here because it can  depend on the drug and the type of event.



For example, if I'm talking about liver injury, typically we consider that less than three months, sometimes we'll go less than six months.  Meaning, if somebody has liver injury and they've been on the drug for two, three years, it's probably not the drug that caused that.  It may have triggered it, but we have to look at other factors around that.



Is it plausible?  Does it make sense, pharmacologically, that this drug may have caused that event or been associated with the event?



We consider concurrent medications and what their underlying other illnesses may be or disease states.  We look at positive de-challenge or re-challenge.  And, what I mean by that is when they stop the drug, did they get better, that would be positive de-challenge?  Or re-challenge, perhaps they stopped the drug, got better, restarted the drug, and experienced the same adverse event.



Was the event identified in clinical trials?  There may not have been an imbalance, but was it identified, other alternative explanations for the event?



We also consider background rates and the drug-use numbers that Gwen will talk a little bit more.  How many people are using this drug?



We also talk about, talk with relative, relevant scientific experts.  For example, when we're working on drug injuries, I'm sorry, drug associated liver injuries, we'll consult with some of the hepatologists within our agency and outside our agency.



We then make a decision and recommendations.  And, some of the recommendations we may make is, there may be labeling revisions.  We may decide to put a warning on there.  We may decide to put a boxed warning.



Sometimes we have to decide whether or not to withdraw a drug from the market.  We can issue FDA communications and you've probably seen some of those where we communicate.  This is an early communication telling you we became aware of this and we're going to look into it.



We may just continue to monitor the adverse event of interest because we don't quite have enough cases.  We're not quite sure what's going on.  We may suggest a Risk Evaluation Plan and Gwen is going to talk more about that.  Or, we may do a Risk Management Plan, REMS, and this is again another topic that will be presented at a future webinar by the Division of Risk Management or DRISK.



So at this point I'm going to go ahead and turn it over to Gwen.



Gwen, are you there?



DR. ZORNBERG:  Yes Jo, and I just want to thank you for what a beautiful, clear concise summary of the complex work that you do.



We all work together as a team in the Office of Surveillance and Epidemiology.  And, with between marketing developments and the post-marketing data, where do you think we get most of our information about drug safety?



Well, Jo already described in depth about how before drugs get to market, there could be a relatively small population, let's say three or four thousand people, studied for a drug that's going to be used in twenty million people.  So, if you have a very narrow population, a group of people, who are within a certain age but you're excluding children, perhaps women, perhaps pregnant women, perhaps elders and only focusing on a certain indication, not what's used off-label, you may not see a lot.



And, the result of that is that we get most of our data about drug safety and as Jo described beautifully, a lot of those of course come in as spontaneous reports.



And, one of the lessons we all learn is that all drugs are not created equal.  So, for the side effects that get on the front page of the newspaper, very, very serious drug experiences are caused usually by a minority of drugs but then Jo told you how there could be easily a half million reports of side effects going on.



So, how do we all figure this out from one person's death and looking at their birth history, their medical records, their entire life, their diseases, every drug they've ever taken?  Do we look at millions of people, but know, that can't be done?  So, what can we do in our situation to do good detective work?



And, on this slide I want everybody to take a yoga-like test and think for a moment and put yourself in a rock garden, and some serene space and think about, if you're sitting in the rock garden and you have these 15 things to meditate upon, no matter what angle you're at you're not going to see the whole picture.



So, no matter how you start to do your detective work to see is this a drug adverse event?  Is this a side effect?  Is this common?  How serious is it?  All this needs to be disentangled.  Was this a really due to the drug or was this due to the fact that a terrible virus struck this town on the day that this person had, let's say a stroke while they were taking the drug?



So, Jo and her colleagues in the Division of Pharmacovigilance, they look at the AERS database looking in depth with the available information of what looks, what happens to the reports that come in, and that's what we call numerator data.



What you also need to know is what's the denominator?  As Jo said, how many people actually use the drug?  So, is this a stroke that's happening in one of every hundred people or is it one in every million?  And, that's where we work as a team with our colleagues in OSE and we focus on these kinds of detective issues in the Division of Epidemiology.



And, the way we do our detective work is through a number of ways.  Primarily, we do Epidemiologic Reviews.  And what that can mean is, when the sponsors submit their new drug application, as the drug is being reviewed we all work with the Clinical Safety Reviewers and see if there are any signals that are coming up in the randomized control trials.  And, if there is some kind of sense that there could be a safety signal but it's somewhat ambiguous, or patients are at risk, and there's a great deal of concern, then different kinds of observational studies can be done.  And we'll talk more about it, but there are different reasons why you would want to do observational studies that are pre-planned.



Now if we have further concerns, in addition to asking the drug manufacturer to possibly do more analyses and design additional studies, we can actually do our own studies.  So, I'll be talking more about the Regulatory Research Program.



And, as Jo mentioned, while the AERS database looks at those reports and individuals, those numerator data, and added to at least get some kind of sense of how frequently the drug is used.  That's where drug utilization data comes in, just to give an approximate sense of how many people might be using that drug when, let's say a certain number, five or twenty, AERS reports come in clustered in an individual in a specific period of time.



So, we become quite the Sherlock Holmes, and how do we pursue these questions?  We sort out what we think the key questions are and then we decide where can a safety signal be studied?



Now, none of my control trials are excellent forces in and of themselves to study if there's a signal because what randomization does, is that it tries to remove the effect of all other factors.  Such as, somebody already has a sclerotic disease or somebody already has a brain tumor.  So, let's say again a seizure happened, you wouldn't want to necessarily attribute that to the drug in that person.  But if you look in a larger population, and you see compared to people that have not had the drug, people on the drug have specifically significantly greater risk and you're seeing another factor, such as is this biologically plausible, then you start to build the sense of whether this is a safety signal?  How severe is it?  And how do we protect the public while making sure people get the best and most innovative treatments possible?



Now, it's not so easy as, let's say, there's a Vioxx and there's a safety signal on the market.  You can't just take ten years to do your study, so while if you had a small study you could study people in depth.



What we have done recently, in modern times, is to move to electronic medical records and claims databases.  While in insurance claim databases you can look perhaps at 200,000 people but you'll have, the trade-off will be, getting back to our Zen rock garden, is that you won't know perhaps what their smoking history was, in depth what their prior medical history was 20 years earlier that may have been relevant to what's been happening in the past six months.



All of that will be difficult to get from a claims database, but if you design your study well, then you can study whether there is an association and again start building up evidence about the safety signal.



And electronic medical records, as we're all aware, is really a long overdue innovation in this country to start getting medical information to those health care providers to help provide the best treatment for people no matter where they are when they get ill, while at the same time protecting their privacy.



Now, how connect these studies?  While the strategy for studying, for each detective type, or for each side effect, such as Avandian cardiovascular events that we're studying right now, you have to find out the ways where you can get the most relevant information and you can combine information.



So, for example, we're combining looking at meta analyses of large, randomized controlled trials and also looking at meta analyses of observational studies, epidemiological studies.



And while using our epidemiologic skills, that helps us evaluate and disentangle meta-logical issues.  Which really boils down to what Jo was talking about, really about disentangling bias.  Is the reason why someone's complaining that they're getting dizzy because they heard on television that the drug they are taking causes dizziness or is it that the drug really does effect the vascular and in turn causes dizziness?



So you need to sort out bias and you need to design a study to try to make sure that other causes of the side effects won't be, essentially removed from the scientific test, so you can just really study does this drug cause this problem?



And, when you look at large populations of people, unlike the randomized control trials, you get more of a sense of how often does this happen and how important?  How representative is it once the drug is on the market and the general population where, it can be used on label and off-label?



So, there are different components of pharmacoepidemiology, which is far too many syllables.  But what it means, is that we are finding scientific ways to take the data that's out there and, with an unbiased scientific test, get a sense of whether a drug is associated with a suspected signal or adverse drug experience.



So, to do these kinds of analyses becomes highly specialized and epidemiologic and statistical skills are combined with clinical and pharmacological insight.  And, you get more and more of a sense of what a huge, essentially team collaboration, this is within the FDA and particularly in the Office of Surveillance and Epidemiology where we focus on this.



So in post-marketing studies of drugs, what are we doing to overall characterize, as Jo has led into, our Division of Epidemiology talk?  Well, I want tonight, I'll talk about what's useful to study in epidemiologic studies?



One is, what are adverse events?  So if, as Jo said, three or four thousand participants have been in trials before a drug goes on the market in millions of people, then you want to find out if there is an event that may only happen in let's say three per million people, you're not going to be able to have a trial that large and if it's a very serious event, such as death, it's not ethical to conduct a trial like that.



So, that's where we decide for what we're studying, which drug, and which adverse event, what kind of data source we'll be using.  So we'll look at, in addition to rare adverse events, new drug-drug interaction will come to our attention through Jo's position and also, while many trials to get a drug on the market are relatively short-term, we want to get a sense of the people with a chronic illness, if they're on this drug for five or ten or twenty years, what long-term effects will it have on them?  Will it be relatively safe or could there be a risk of cancer.  And, that's where designing long-term studies or the ability to collect long-term data to do an analysis to study that association between drug and adverse experience is important in our detective work here.



And also important, are what happens in vulnerable patients or patients that were excluded from the trial.  There's been a lot of progress in research groups, much more research in women.  There's more research in children and elders, but we still have far to go even though we've already made a great deal of progress.



In another aspect, the next step for epidemiology is to quantify the risk.  How large is this risk?  So, it's one thing if the risk of, let's say, seizures in obese people is 50 percent greater than it was in someone who wasn't taking the drug.  Sometimes, trying to disentangle what's been biased, it's unclear what could be other causes of the problem or the drug itself.



So, when you actually do a very vigorous study and you see there is a sevenfold risk, then along with biological plausibility, then you really get a sense that we're on to something and they need to intervene further, which Jo had alluded to earlier, such as, through our DRISK colleagues.  If what, our REMS evaluation, which is a certain type of Risk Management Plan, whether that would be needed.



So, looking at background population rates to see how often does this happen normally and how often does this happen in those who are exposed to the drug?  What you want is the same who, what, when, and where.  You want the same kind of people, the same age, the same point in time, and try to have a fair comparison of people off-drug compared with people on-drug.  Try to quantify how much does this drug raise your risk of this adverse drug experience.



And what's also helpful, is to compare to several treatment alternatives.  So, while you may want to compare, let's say, dronedarone to amiodarone to related antiarrhythmics, you may want to compare them to something else, such as a beta blocker and in clinical trials the placebo, to really get a sense of is this real and how does it compare to no treatment or another treatment?  And, if there is concern, that is where we bring in the consideration, again, of Risk Management Strategy.



And then further characterization, when possible, and these studies are large, expensive.  You want to get a sense of risk factors and if you can't get it from the randomized control trials, you may want a large epidemiologic study to see, well, maybe being either a man or a woman increases or reduces your risk?  Does smoking modify your risk?  Does it make it much more likely that on this drug you'll have a heart attack?  You want a sense of, do these side effects, such as trembling, hand tremors on antidepressants, does it happen a week to a month and then resolve after you start your drug, or is this something like a cancer risk?  Could there be a carcinoma caused by a certain drug ten years down the road?



And again, you wouldn't be able to ethically conduct a randomized control trial on that, but you certainly could think about designing an epidemiologic study.



And again, as Jo mentioned, and I alluded to, drug utilization patterns.  Looking at how often do people use these drugs?  If they're barely used in a very sick population, you may not want to go and design an epidemiologic study if it's something that happens to 80 percent of the people every other day, you're not going to be able to study it.  So, you want to figure out what it is that you want to do and how well can you do it?



Though I mentioned, rather than simply, as in the old days depending on the drug manufacturers to do this research to protect the public, the FDA is able to work with outside researchers, to take, undertake research and what we can do is tell them what we think is a safety issue that's important with the drug, and contract out to experts in that area.  So, we are not involved ourselves, perhaps, in doing that research, but we have experts who do it.  So, they would be neutral and in addition to that we would have federal collaborations that are going on.



I'm involved in a collaboration now, looking at an anti-arrhythmic, dronedarone, that has in fact, possibly it has its own cardiovascular side effects but, that hasn't been clarified but what we are doing is we're working with the Veterans Administration, Department of Defense, and the Centers for Medicare and Medicaid Services and other federal agencies.  And, we too will do our own studies.



And then, you start to combine the data and look at, so how does the federal data match the HMO or the academic data?  How does that fit with the randomized control trial data?  How does that look compared to what we found in animals and you get to put together a story to see how real is this safety signal?  How serious is it?  How fast do we need to intervene and communicate to the public and possibly work on other plans to mitigate or manage risk?



And most important in this is of course find themselves working with their healthcare providers to keep an eye for drug side effects when they start new drugs and when they've been taking them.



And then, to home into different aspects of, as you're seeing, one thing we do is we look at the study population, and while I mention that we certainly wouldn't be conducting a randomized controlled trial that often in let's say 50,000 people, because it's just too expensive.  What you can do is sample large populations.  And that large population could be people in the Medicaid database, people in an insurance database, patients in a large HMO organization, we start the sample in that.  And again, just to taking into consideration that patient privacy is always of the utmost importance and protected.



But then, so you take this core of people, this constant flow of people, who are being prescribed drugs, and then you find a way to conduct your experiment.  So, while you may have a non-random sample from, let's say the insurance database, you could first find all the new drug users for the drug that you're working with, so that it's not attributable to another drug.  You take the new drug user and you could actually take a random sample of the people you're using for comparison who aren't taking the drug.  And, that's how we go and essentially simulate a randomized control trial.  So, that's the study population.



But, there are other aspects in doing a study and that's through this core of, this constant flow and sample of patient drug experience, you want to find similar windows of time where you're comparing the people on the drug and off the drug.  And, Jo had mentioned, challenges and re-challenges.  If necessary, within these large databases or within studies, you can first look at people on one drug and then you could essentially de-challenge them.  Take them off the drug and they could be crossed over and studied on the other drug.



And, that's another way that we use our databases to simulate scientific experiments to understand what's going on better.



And again, I want to just for example, be satisfied with the diagnosis in the database.  Sometimes, as we know, in insurance database, a healthcare professional may diagnose something for, they may misdiagnose it, or they may actually diagnose it for another reason.  So, you want to identify your cases.



You look for cases, in large databases, we'll use medical diagnostic codes and if it's a cohort study where people are followed in time.  For example, some people who received gadolinium-based contrast agents for their MRI scan, you may want to look forward in time and see which individuals had anaphylaxis or they had a very serious allergic reaction that sent them to an emergency room; which patients actually may have had some kind of methanogenic abiotic disease of the kidney.



So, you could either go forward and look at a lot of different adverse events or you can go backwards and identify a rare case, such as Churg-Strauss syndrome, which is a type of vasculitis, and see does that happen in children who are taking Singulair and do a case control study.



And, once you have the case identified you want to validate it.  So, you review the patient profile, you look at laboratories, you look in the electronic medical records, and you want to make sure that you really do have the adverse event, such as the heart attack, the myocardial infarction that occurred.  Again, for a rigorous study because in the end what's most important is the validity and accuracy of this analysis of does the drug caused the side effect?



Now, there are limitations and challenges to observational studies that we're all aware of.  They're not randomized control trials, so there can be many other factors affecting not only use of the drug, but part of the outcome and they may not be able to be measured by a, sometimes while we can't measure the lag time between a drug reaction and its effect.  And it's difficult to distinguish between outcomes that are very similar and related such as Churg-Strauss syndrome and Henoch-Schonlein purpura, they're both vasculitis or vasculite liberties in children.  One is much more serious than the other.  And, so you want to be able to see can you actually diagnose the outcome?



So, just in terms of general issues, large ecologic analyses, what that means is we've all heard these studies that someone looked at the United States and saw that, compared to Japan let's say, there was a greater consumption of meat and higher rates of colon cancer.  But, that's not a causal correlation, even if you get correlation, and that's where all these methods come in to try and disentangle what's been going on.  And we will use all information acceptable to us including prescription records to make sure that we have accurate information.



In current databases in particular, it's very hard to assess whether the drug was used for its appropriate need because the indication won't necessarily be given.



And, as Jo and I both alluded to, there are other ways to get drug utilization data seeing how many people use a drug just to get a sense of use.  And you can look at sales data.  You can look at prescription data.  And, as extensive data we even have a Premier System that's In-Patient data; and we'll look at the National Death Index to try to track down causes of death possibly associated with the drugs.



Everyone may be aware now of the Food and Drug Administration Amendments Act of 2007.  That has been particularly substantial and far-reaching in shifting the emphasis at the FDA to the enhancement of safety and drug regulation and evaluation.



So, now at FDA, particularly in CDER's Office of Surveillance and Epidemiology, post-marketing studies can be required because there are newer authorities, and they can be required at the time of approval or after approval, particularly if there's new safety information that becomes available to us.  And again, there'll be determinations throughout.



In addition, we have an increase in resources including scientists, expanded use of the external data that we discussed, and vetting option for active drug safety surveillance in addition to those that we already have.



So, back to Office of Surveillance and Epidemiology, these again are the Divisions we have available on the slide.  Resources on the Internet, we keep apprised and current on new and upcoming safety issues and now I'll step back and summarize what Jo and I really have been talking about for this past hour.



That through development of the drug all the way through the lifecycle after it's on the market, safety issues may arise throughout.  And, we need to be aware of these issues and come to a very accurate decision in order to protect the public, to make sure that innovative safe medicines are on the market and if there are medicines that are unsafe, to protect the public appropriately.



We monitor numerous data streams, starting with the spontaneous reports, to identify safety signals.  And then if we need to characterize further, we use the numerous resources that we described in detail here to further characterize risks associated with drug products.  And, once a reasonable, and we hope as rapid as possible, determination is made, these evaluations may and often do lead to regulatory changes.  And, those regulatory changes can range from communication to a risk evaluation and mitigation system or in some cases the drug may be withdrawn from the market.



So, thank you for taking this time to listen to Jo and I talk about what we do in the Office of Surveillance and Epidemiology and we'll open it up to questions.



MS. FURIA-HELMS:  Thank you so much, thank you, both of you for providing a lot of insight on, as to what happens with post-marketing, the monitoring and reporting for these medical products that a lot of people use, and around the important safety issues that a lot of people are concerned about when they are taking these products.



I just wanted to start reading you some questions, I received one privately so you probably don't see that one, so I'm going to start with that one.



(Whereupon, the above-entitled matter was concluded.)
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