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Coordinator:
Good morning or good afternoon and thank you for standing by. All participants will be able to listen only until the question and answer portion of today's conference.


To ask a question please press star 1. Today's conference is being recorded. If you have any objections you may disconnect at this time.


I would now like to turn your conference over to Dr. Andrew Kroger. Sir you may begin.

Andrew Kroger:
Thank you and good afternoon. Welcome to Current Issues in Immunization, a CDC Net Conference. I'm Andrew Kroger, a Medical Officer in the Education, Information and Partnership Branch of the National Center for Immunization and Respiratory Diseases, or NCIRD. And I will be the moderator for today's session.


To participate in today's program you need a telephone connection and a separate Internet connection.


The learning objectives for this session are 1, list a recent immunization recommendation made by the Advisory Committee on Immunization Practices, or ACIP. And 2, describe an emerging immunization issue.


Today is January 29, 2009. And we have Dr. Anthony Fiore, a Medical Officer in the Influenza division of NCIRD. And he will discuss antiviral resistance among Influenza A, H1N1 viruses, as well as interim guidance for antivirals.


Please make a note of the following information. If you have technical trouble, please dial star 0 on your telephone. If you'd like to ask a question, please press star 1 on the phone.


Continuing education credit is available only through the CDC ATSDR training and continuing education on line system at www.cdc.gov/tceonline.

You must have a verification code specific to this program to apply for CE credit. The code will be revealed during the course of the program. CE credit for this activity will expire on March 2, 2009.


CDC, our planners and our presenters wish to disclose that they have no financial interests or other relationships with the manufacturers of commercial products, suppliers of commercial services or commercial supporters.


Presentations will not include any discussion of the un-labeled use of a product or a product under investigational use.


So now I will turn the mic over to Dr. Fiore.

Anthony Fiore:
Thank you Dr. Kroger and this is going to be a fairly focused presentation today because we are going to be focusing strictly on antiviral resistance among influenza viruses, and the interim guidance that was recently issued by CDC in late December to help clinicians work through the problem of oseltamivir resistance in one of the influenza strains.


Let's start with an overview of what we're going to be talking about today. In order to understand this topic best, we need to know a little bit about influenza epidemiology and the diagnostic testing and treatment.
I'll then present what the current status of antiviral resistance is in the United States according to our surveillance data. And then the interim guidelines for antiviral use that were put out by CDC in December.  And then we'll look ahead and think about what might be coming in the future and sum up the discussion.


First human influenza is a highly transmissible respiratory illness that's caused by influenza viruses. We see yearly winter epidemics, and this is called seasonal influenza.  And then there are sporadic, unpredictable pandemics. Three of those pandemics have occurred in the last 100 years.  Currently there are three strains in circulation among humans. There are two types of Influenza A, sub-type H1N1, H3N2, and Influenza B.


Each year there's a large impact of influenza on the US population, 2 1/2 to 20% of the population will become infected and ill. The highest rates of infection are in children.
In fact you sometimes will see attack rates over 30% in some communities, resulting in school shut downs and parents missing work due to having to stay home with their kids.  On average there's 36,000 deaths per year due to influenza. But there's a wide range. We have mild seasons and we have more severe seasons. Over 90% of those deaths are in persons over the age of 64 years old.  On average there are over 200,000 hospitalizations per year, again a wide range according to the severity of the season. About 50% of those hospitalizations are among those ages 64 and older.  However, the risk of hospitalization for young children, that is children younger than the age of 2 years, is similar to that seen in the elderly. And that's something we've only become aware of in the last 10 to 15 years.  Influenza results in a substantial economic impact in the US each year with the burden of annual epidemics estimated at $87.1 billion annually. Some of this is direct medical cost, but much of it due to cost due to loss of life and reductions in life quality because of the severe influenza infection.


The clinical diagnosis of influenza is tricky in the sense that the clinical symptoms are non-specific. And these symptoms will overlap with those of many other respiratory pathogens.  And that's resulted in the phrase you probably have seen called influenza like illness. 
Laboratory data is needed to verify the diagnosis of influenza. And even at the peak of influenza season when there's lots of influenza in the community, only about 25 to 35% of the specimens from persons that have acute respiratory infection are going to test positive for influenza.  And there's other respiratory infections that are presumably caused by other respiratory viruses.
There are a variety of different ways to test for influenza virus. The viral culture has been the gold standard and been around for many decades.  It's a useful test from a surveillance point of view. And these viruses taken from the culture testing are used for vaccine development and also for monitoring antiviral resistance.  However, from a clinician's point of view, this test does not help much with the management of an individual patient because it takes as many as seven days to come back.  Serology can be used. But again, you need some time for this. There's inevitably a delay because you need paired serum samples to show the rise in the antibody titer.  Immunofluorescence is available at some hospitals. This is a good test but requires intact cells and laboratory skill and experience. And again, takes some time to get a result back.  Reverse transcriptase preliminary chain reaction or RT-PCR is the most sensitive test and it's becoming more widely available.  The state health labs and some reference labs can now use the RT-PCR not only to diagnose influenza type, but also to distinguish the influenza A sub-type.
Rapid antigen tests are really the most common tests that are used these days. And I'll describe them more on the next slide.  You can see a Web site down at the bottom there that has a lot more information about diagnostic testing. And I encourage you to look at that.


The rapid antigen tests have their advantages and their disadvantages. They're useful for detecting outbreaks. They're useful for clinical management, largely because the results get back within 30 minutes and the testing can be done in the clinic itself.  Some of these tests distinguish Influenza A from Influenza B. However, rapid antigen tests do have some disadvantages. They're less accurate then viral culture.  Sensitivities in most studies are 50 to 70%, specificity is 90 to 99%. And the positive predicted value is highest during peak influenza activity. And that means you're chance of having a positive test, meaning that influenza is present is best as you would expect when the prevalence of influenza is high.  None of these rapid antigen tests are able to identify the Influenza A sub-type. They can tell you Influenza A or Influenza B. But not whether it's Influenza A H3N2 or Influenza A H1N1.


So a little bit more about the predictive value of these screening tests. When there's a low influenza prevalence, that is, when there's sporadic activity such as a start of the season or maybe at the end of the season, the positive predictive value is the lowest.  And the positive predictive value is when you're worried about false positives. Negative predictive value is at the highest.  However, at the peak of the season when the influenza prevalence is high, that's when your positive predictive value is high, but your negative predictive value is low.  And what that means is that you are worried at the peak of influenza activity whether you might get a test that is negative, however the patient really does have influenza.


Influenza testing during periods of high activity within the community is the focus of the next slide. And what that refers to is the fact that some clinicians actually do less testing at the peak of the season. They rely on clinical diagnosis. They might provide empiric treatment to severely old persons or persons at high risk for complications of influenza.  And the rational is this problem with potential false negative. So as I pointed out before, only about 25 to 35% of respiratory illnesses are going to be influenza at the peak of the season.  Clinicians recognize that, but feel that the testing is not so beneficial at that point in the season.


A little bit about how influenza viruses change over time. You might have heard this before that there's two sorts of change that Influenza A viruses go through.  One is antigenic drift. And that's a continual process. It involves point mutations or re-combinations in the viral genome. And what this means is that a person who's been exposed to the virus in the past or who's been immunized in the past has a diminished immune response to these drifted strains, these strains that are a little bit different from what they've encountered before.  That is why we have yearly epidemics of influenza because people have lost immunity to these somewhat different strains that are now circulating.  This requires that the vaccine gets updated yearly. But also something that we probably had not discussed so much before is that genetic drift causes changes in other parts of the virus.  And that includes proteins that are the target of antivirals. Antigenic shift we'll just briefly touch on and won't talk about much after that. It's a sporadic or unpredictable event in which one entire gene, the hemagglutinin gene or the hemagglutinin gene and the neuraminidase gene are entirely replaced that results in a new sub-type.  These are sometimes replaced because of recombination or replacement with an animal Influenza A. The population doesn't have any immunity. And this can result in a pandemic. But that's not what we're talking about here with antiviral resistance today.


There are a number of antivirals available for treatment or prevention of influenza. The two that are most commonly used these days are the neuraminidase inhibitors.


These are called oseltamivir is the generic name, Tamiflu is the trade name and it's made by Roche. And zanamivir, which is trade name Relenza, made by GlaxoSmithKline.  These can be used for the treatment and the prevention of seasonal Influenza A and B virus infections. But treatment should start if possible within the first 48 hours after illness onset.


This next schematic slide depicts the activity of these drugs on the influenza virus. Now what you see here at the top is what the neuraminidase normally does, which is it breaks the bond between the infected cell and the virus so the virus can be released and go on to cause infection in other cells.  What the neuraminidase inhibitor does is it makes the virus unable to detach. And the result is that the viral replication gets slowed or halted.


So I mentioned neuraminidase inhibitors effectiveness. Here's a little bit of the actual data. This effectiveness has been measured in a couple of different ways.  One is randomized controlled trials, which of course are the gold standard for determining a drug's effectiveness. And in these randomized controlled trials in which some people got placebo and some people got the drug, the duration of influenza symptoms, in people who got the drug, was reduced by an average of 1 to 1.5 days.  There have been also recent observational studies in which we looked backward at what happened after people got treated. And what happened to people who didn’t get treated.


And these studies also have shown benefit. In particular, several of these studies have shown benefit even if the drug is started more than 48 hours after the onset of clinical symptoms.  But these study results have not been verified in randomized control trial. The drugs can also reduce lower respiratory tract complications. Again this is data from observational studies. The randomized control trials have not been large enough to actually show the end point being reduced by treatment.  And this, the same observational study I refer you to at the bottom of the slide here, has also shown that oseltamivir reduces mortality among hospitalized patients who have lab confirmed seasonal Influenza A virus infections. This study has not been done with treatment with zanamivir.


So these neuraminidase inhibitor drugs are also effective in preventing seasonal influenza. And the term for that is chemoprophylaxis. Again using randomized control trial data, both of these two drugs have been shown to prevent influenza infection among exposed household members with 70 to 90% effectiveness.  And they also are capable of preventing infection when they're given daily to persons at high risk, for example persons in a nursing home setting who haven't been vaccinated at the height of influenza season when they're all put on these drugs. They're actually quite effective in preventing infection.


Now a few words about the specifics of each of these two drugs. Oseltamivir is available as a capsule or suspension. It's administered by mouth. It's approved in the US. It's for prevention or treatment of persons age 1 and older.  The treatment regimen is typically five days. The prevention regimen typically goes on for 10 days. The dosage needs to be changed for children, depending on the age and the weight of the child.  Now the side effects include nausea, vomiting. In some persons this is a fairly unusual side effect, but it does happen in several percent out of the population that gets treated.


There also were reports of delirium in some pediatric patients. These were mostly adolescents. And these were mostly reports that were from Japan. Again, a rare side effect. However, a warning was added to the US label in 2007 to let clinicians know about the potential for this side effect.  There remains some controversy whether this side effect is due to influenza virus infection itself or whether it's actually due to the drug.


More about oseltamivir, persons with kidney disease need to have a reduced dose. And the drug has not been tested in pregnant or nursing women and safety is unknown. It's not known to be a problem, but we simply don't have data really to rely upon to say whether it's safe or not.  Resistance can develop with treatments. Although the clinical point to this is unknown. However, a different form of resistance showed up in the 2007- 2008 season, in which people who had never been treated before had resistant virus when tested early on in the course of the illness before they'd received any treatment. And I'll go into that in the next few slides after I discuss zanamivir.


Zanamivir is the other neuraminidase inhibitor drug that's available. This is available as an orally inhaled powder. It's given by mouth via a special device that I've shown in the picture on the right here.  It's approved in the US for treatment of seasonal influenza for persons ages 7 or older, and for prevention of seasonal influenza in persons 5 or older.  The treatment dosage is two puffs in the morning and two at night for five days. The chemoprophylaxis dosage is two puffs once a day, typically for 10 days after the exposure.  And side effects include wheezing and breathing problems in some person. There are also concerns about delirium with neuraminidase inhibitors, the warning label similar to the one that was put on the oseltamivir package insert was added to the zanamivir packet insert in 2008. Although there's considerably less information about any report of zanamivir causing episodes of delirium.


Zanamivir has to be given with caution in people with chronic respiratory disease because of this mechanism of inhalation. The way the drug is delivered by inhalation.  Again, safety in pregnant and nursing women has not been studied. Resistance can develop with treatment, but the clinical importance of this is unknown, just as for oseltamivir.  And in contrast to oseltamivir, there continue to be very low levels of resistance among Influenza A virus. And that continues to this day.


The other antivirals that are active against Influenza A are two drugs that were licensed in the past, amantadine which was licensed in the 1960s and rimantadine which was licensed in the late 1980s.  And I've given you the trade names of these two drugs, Symmetrel for amantadine and Flumadine for rimantadine. But it's important to note that these are also manufactured generically now because they're off patent.  These are chemically related, orally administered drugs. As the class they're known as the adamantanes. They have a different mechanism of action from the neuraminidase inhibitors.  They inhibit the function of the M2 ion channel. Unlike the neuraminidase inhibitors, they do not have activity against Influenza B and that will be important when we discuss this a little bit later.  Resistance does develop rapidly though with Influenza A viruses over the course of treatment. And it's somewhat more rapidly then was seen with the neuraminidase inhibitors.  Currently there's a high prevalence of resistance among the human influenza A H3N2 viruses. There are a number of adverse affects associated with these two drugs. But they're still somewhat rare.  These include gastrointestinal and neurologic symptoms that can occur after either of these two drugs. They are not currently recommended because of these concerns with resistance, particularly in the H3N2 viruses. They're not recommended as single agents for treatment at this point.  And so now that I've given you the information about these four drugs, I can also tell you that there's really not any additional antiviral agents that are coming out of the pipeline anytime real soon.  These are the four that we have right now. And these are the basis for treatment in chemoprophylaxis recommendations that will appear later.


So the ACIP does provide antiviral recommendations each year. And the 2008 recommendation for example, the recommendations published in 2008 for the 2008/9 season includes a lot of information about the dosing schedules, about the adverse events, about who should be considered for treatment and about when antiviral chemoprophylaxis should be considered.


I'm going to refer you to those recommendations to see that, because recommendations on how should be considered for antivirals have not changed. And they are somewhat complicated and we don't really have time to discuss them today.


To understand more about how we have looked at this problem of antiviral resistance you need to know a little bit more about our influenza surveillance system.  We have a number of different ways that we get information about influenza in the US each year. We get it from sentinel providers, from hospitalization data, from the state and territory epidemiologists.  We have a reporting system for pediatric mortality. We have vital statistics information that comes in. But the thing we're going to focus on today is the information we get from laboratories.
Laboratories send us results of their testing. And they also send us a lot of isolated viruses. And we use that information to look at what sorts of strains are circulating and the antiviral resistance in those strains. And provide that back out to you.


Here's an example of how busy the CDC and their associated laboratories are. Here is the end result from last year's season in which what you see here is with the black line is the percentage of swaps from persons with acute respiratory infection that tested positive for influenza.  And you can see it makes a nice little peak right about the time that you expect influenza season to be at its peak. And in this past season that was in the sixth or seventh week of the year, which puts it in late February.  The bars indicate that proportion of the different types of influenza viruses by week. And so what you see there is the green bars, or the B viruses for example, they came on somewhat late.  The red bars are the H3 viruses and the blue bars are the H1. So you can see H1s were fairly common at the beginning of the season but really have faded out by the end of the season.  And we see every year a different pattern for this. This was last year's pattern. But I think another point here is that we get a lot of samples for testing. You can see at the bottom we had almost 230,000 samples that got tested.  Nearly 40,000 of those samples were positive for influenza. So we processed a lot of data to get this information.


The pie chart is sort of a summary of what you could get out of the bars just by eyeballing them. Which shows that amongst the viruses that did get their sub-typing done H3 was the predominant virus last year, with B coming in second and H1 being third.


So now oseltamivir resistance in the H1N1 virus. Resistance was occasionally noted before the 2007- 2008 season. But we had a big increase in the prevalence of resistant H1s in the past influenza season.  The summary date is in this first bullet here. So out of 1026 Influenza A viruses in which we did antiviral testing, about 12% were resistant to oseltamivir.  And that compared to the previous season when only 0.7% of the 588 tested were resistant. However, because as I showed you before, H1N1 was actually the least common of the three viruses circulating last year, when you adjust for this sub-type prevalence, only about 2% of the viruses in circulation in the US last year resisted the oseltamivir. So a cause for concern, but from a clinical point of view, very few persons were infected with oseltamivir resistant viruses.  The Northern Hemisphere saw a similar picture. It wasn't just the US. It was Europe and elsewhere. And overall 16% of the 7,500 viruses that were submitted to the World Health Organization were resistant to oseltamivir.  And of note, all of these recent viruses, the ones in the US, the ones in Europe and elsewhere all have the same mutation. It's a single point mutation in the neuraminidase gene, which results in the drugs not binding effectively. And thus, unable to inhibit the action of the neuraminidase.


We did go back and look at the clinical characteristics of persons who'd been infected with this oseltamivir resistant H1N1. It's important to note that for most of these persons, actually for all of these persons, the infection had occurred without any hint that a resistant virus was the cause.  The person with influenza had gone to the doctor, gotten swabbed, the virus had gotten isolated. It got sent off to the labs and CDC. The person went on about their business and recovered from their influenza.  It was only when we did the antiviral testing at CDC that we had any inkling that the virus was actually resistant to oseltamivir. When we went back and questioned these folks, none of them had taken oseltamivir prior to testing.  None of them had household contacts who'd been taking oseltamivir. And the clinical illness that was caused, the influenza illness that was caused by the oseltamivir sensitive versus the oseltamivir resistant viruses was about the same.  The severity of illness was about the same. And the types of persons who got influenza was about the same.  The European Union has done similar studies and concluded as we did that oseltamivir use was not the thing that was causing increases in resistance.  And that's unlike the paradigm that one thinks that with some antibacterial drugs where increased use drives the bacteria towards resistance.


And again, the EU also concluded the clinical characteristics were about the same, whether or not the virus was sensitive or resistant to oseltamivir.


So in summary, resistance probably developed as part of an antigenic drift process. There's no evidence that oseltamivir use is driving it. For example, in this past season, the 2007-8 season 75% of the global oseltamivir use occurred in Japan.
However, Japan had pretty low prevalence of resistance. In contract, in Norway, which was the first country that had reports of resistance, oseltamivir was rarely used.   There's also no evidence, as I showed you on the last slide, that oseltamivir resistant viruses are different with regard to transmissibility, virulent or their ability to be prevented by vaccinations.


So in the US for this year, this is data updated through last week, what is the level of antiviral resistance? Well the next few slides I'll take you through that.


You can get these same data that I'm showing you from - by looking at the weekly Flu View. Flu view is a weekly surveillance update put out by CDC. It's available on the CDC Web site and it includes antiviral resistance data.


So as of January 23, we'll have another one out tomorrow by the way, but as of January 23, last week's data, 157 of 160 of the H1N1 viruses were resistant to oseltamivir.  All of the H1N1 viruses remain sensitive to zanamivir.
We don't have many H3N2 viruses to test thus far because the season has been fairly slow. But all 30 of them were sensitive to oseltamivir and zanamivir. And I'll summarize this in a minute.  All 66 of the B viruses tested were sensitive to oseltamivir and zanamivir. And so the resistance was to oseltamivir was restricted to the H1N1 sub-type.  Adamantane resistance, and remember adamantanes are amantadine and rimantadine, 133 of the H1N1s have been tested and 26 of the H3N2s have been tested, 99% of the H1N1 viruses are sensitive to amantadine and rimantadine.  However, all the H3N2 viruses were resistant to both of these adamantanes. And of course as I mentioned they're not effective against Influenza B viruses. We don't test against Influenza B for adamantanes.


So the summary of this looks like this. And going, skipping down to the bottom row, what you see is that only for zanamivir are all three of the circulating strains still sensitive.
For the adamantanes, the H1N1s are susceptible. But the H3N2s and Bs are resistant.  For oseltamivir, virtually all the H1N1s are resistant whereas the H3N2 and Bs remain susceptible.


And I’m going to jump over to the antigenic characterization that we do with viruses because this is important when anyone thinks about the role of vaccine here in the time of antiviral resistance?
So among the H1N1s that we've tested so far, as the 142 that we've looked at from an immunologic point of view, all of them are similar to the vaccine strain, to the A Brisbane 59 that's in the vaccine.  And interestingly enough these oseltamivir resistant viruses from an antigenic point of view are similar to the vaccine strain. They really look virtually alike.  And that's presumably because the hemagglutinin genes which is where we look at antigenic similarity are quite similar despite the virus being resistant to the neuraminidase inhibitor oseltamivir.  Among the H3s, the other good news is that even though we just have a few viruses to test so far, all of them are similar to the Brisbane 10, which is in the vaccine strain this season.  Just so you know that the B viruses are always a problem for the vaccine because there are two lineages, two distinct types of Bs that circulate in the US. Only one of them is in the vaccine.
So of the 52 Bs that we've tested so far, again early in the season, 33% of them are similar to the lineage that's in the vaccine that's called Yamagata.  The other 67% are similar to the other type of B viruses that circulate every year. And those are called B Victoria.


So there are a number of clinical management issues that we have to think about when we're talking about resistance among H1N1 viruses. First there's no test for antiviral resistance that clinicians can use for making decisions when they're seeing patients.  The second is that there are rapid tests however that can distinguish Influenza A from B. And I'll give you some thoughts about how one might use that to help out from a clinical point of view. 
There is no rapid test that distinguishes H3 from H1 either. You can get sub-typing, that's the term for this, from state health laboratories and some reference labs. But in most circumstances this will take a day or two to get those results back.  Furthermore, a lot of clinicians as I noted before do not even use a diagnostic test when influenza activity is high.  Furthermore, influenza antiviral treatment - antiviral treatment against influenza is actually not used by some clinicians. In a recent survey only 54% of primary care physicians were using antivirals to treat people with influenza.  And in our surveillance systems we note that less than 50% of patients hospitalized with lab confirmed influenza get treatment. Now some of that is because the patients have come to the hospital after their 48 hour time window when the treatment is known to be most effective. But in other cases treatment is simply not used.


So CDC and the state and local health departments went into this season knowing that we had a good chance of having a problem with increased oseltamivir resistance among the H1N1 viruses, partly based on our experience from last year.  But also because in the Southern Hemisphere season, which was over our 2008 summer, there was a lot of resistance among H1N1 viruses. So before the season we worked with the state and pubic health laboratories and health departments to enhance our viral surveillance to make it more representative of the viruses around the country. And also to be certain that we got some of those early viruses in so we could quickly see whether antiviral resistance was going to be a problem this year.  We also worked in our own laboratory to increase our throughput and increase the timeliness of being able to provide antiviral testing results.  And also to kind of work through some of the response scenarios with some consultants and also with the advisory committee in immunization practices influenza workgroup, and we discussed with the pharmaceutical companies to make the antiviral drug.


During the season thus far we've had an MMWR in December 2008 which gave these data. Another one will come out in February 2009. 
We've had the weekly flu views which give you the data that I just showed you. We continue our discussions with the pharmaceutical companies.  And finally we've developed and published a draft health alert network advisory that has interim guidelines for antiviral use. And that will be the focus of most of the remainder of this talk.


So a couple of key points that go into the discussion of the interim guidance. First, our early season data indicates that oseltamivir resistant H1N1 is the most commonly isolated virus thus far.  So not only are the H1N1s virtually all resistant to oseltamivir. H1N1 actually leads the pack in terms of the number of viruses that we've isolated thus far this year.  Now I will note that as I showed you on a previous slide, and that I'll show you again later on in the talk. The strain predominance does change over the course of the year.  And so this doesn't mean we're going to have an all H1N1 year by any stretch. We have a ways to go. The season hasn't really picked up yet.  Clinicians need to know that the reason we publish these guidelines is that we thought clinicians needed to know that oseltamivir alone might not be effective in the prevention or treatment of influenza at this point. Because most influenza is being caused, according to our surveillance data, by the H1N1 virus.  So the key points in this interim guidance that was put out in late December is that treatment with zanamivir, or a combination of oseltamivir and rimantadine is preferable in some situations.


And that you can use some information, including your local influenza surveillance data and some of the laboratory testing data to help with your decision making about the choice of antiviral agents for your patients.
And finally, the oseltamivir resistant H1N1 strains, and I've already said this once but I can't emphasize it enough, are similar to the ones that are in the vaccine.


First thinking about antiviral regimen selection and using the virus testing to help with your decision making. Well a rapid test could be used to distinguish, at least some rapid tests, could distinguish Influenza A from Influenza B.  And that's useful. Why is it useful? Because Influenza B is not resistant to oseltamivir, and you don't need to know the sub-type of Influenza B. You can go ahead and use oseltamivir or zanamivir.  There's no preference expressed for that. And this is similar to the sorts of advice we had for antiviral treatment in past influenza seasons.


Another source of information that can help clinicians choose about antiviral regimens includes the local or state influenza surveillance information.  Some states, and many states in fact, will post this information periodically. The state and the health laboratories do have the capacity to sub-type influenza viruses.  And so they could be able to tell whether the H3 or H1 is circulating the area, or a combination of those two.  However, we do recognize that some communities the surveillance data is not going to be available or timely enough to provide information. It's great if you can get access to it if it's available in the public health arena.  Or if you are part of a large academic center that might even be sub-typing these viruses themselves. Seek out that data. It might be quite useful in the management.


So the next three slides are a sort of a table that takes through the various scenarios of what to do with a particular rapid antigen test result or a result from your surveillance data.  First scenario is what if an influenza rapid test is not available or any sort of laboratory test is not available. It's either not done or it's negative. But your clinical suspicion for influenza is high.  Well if your surveillance data is available, you can look at the predominant viruses in the community. If you have H1N1 or you simply don't know what viruses are in the community, you're best choice here is going to be zanamivir because you might be dealing with an H1N1 infection.  There's an alternative to that, which is oseltamivir plus rimantadine. The oseltamivir and rimantadine don't work in a synergistic fashion, they just each cover at least one of the viruses that might be present.  So the oseltamivir would be taking care of the H3N2 and the B viruses, the rimantadine could take care of the H1 viruses. And of course rimantadine isn't effective against H3N2 or against B. And that's why you need both of those together.  Now suppose you don't have information from a rapid test or it's negative but you still think you have influenza. And you look at your local surveillance Web site or you have some information about surveillance in the area.  And the viruses circulating are H3N2s or maybe they're B viruses. Well here's an instance when you're pretty much back to the usual scenario in which you can use oseltamivir and or zanamivir, no preference expressed.  And then there's really no alternative available to that because the adamantanes, rimantadine or amantadine, won't be useful.
Now there's a little footnote, which you can probably barely read, at the bottom of this slide. There's two important things though in that footnote. One is that we've selectively said rimantadine because of a somewhat lower risk of neurologic side effects with rimantadine as compared to amantadine.  However, amantadine is a widely available drug that has been used for many years for treatment of influenza. And it's perfectly reasonable to substitute amantadine if you either can't get rimantadine or you're comfortable with its use. Then that's fine. Or you can use amantadine instead of rimantadine.


The second thing is that this combination that we're recommending, the oseltamivir plus rimantadine, is needed for the current situations. But there's not a tremendous amount of data about using these two drugs together.


There are no real theoretical concerns that they might interfere with each other or cause an increased risk of side effects. But it's an important precaution to keep in mind because we simply don't have a larger experience with combination therapy against influenza.


So what if you do your rapid antigen test, you actually have a result. It's positive for Influenza A virus. And you look at your surveillance information and you find out that there's H1N1 in the community. Or you don't know what's in the community.
In that case, the preferred medication is zanamivir. And again, with the combination of oseltamivir and rimantadine as the alternative.  If you do that rapid test, it's Influenza A, H3N2 or B is in the community. You're back to the situation that you're used to, which is use of oseltamivir or zanamivir, no preference.


Then the final set of scenario slides are what if you're using one of those rapid tests that really doesn't tell you the difference between A and B. It just tells you it's positive for influenza virus.  In that case if H1N1 or unknown viruses are circulating the community, zanamivir is your preferred choice. The combination of oseltamivir or rimantadine, plus rimantadine rather, is your alternative choice. If you have a positive rapid test for influenza that doesn't distinguish between A and B. And you have H3N2 or B in the community, you're back to the usual situation of oseltamivir or zanamivir, no preference.


And for, if you have a positive B test, as we discussed before, you’re in good shape because it doesn't really matter what's in the community. You know you're dealing with a B. And oseltamivir or zanamivir are you choices here, no preference.


Chemoprophylaxis issues are somewhat more complicated. And it's more difficult to lay out a certain set of scenarios that is going to fit every situation.


And I've pulled some of the key points out of the antiviral - the interim antiviral guidance published in December 2008 here.  And the important things I put into these bullet points include the idea, which is somewhat obvious, that you should provide a chemoprophylaxis regimen that's most likely to be effective against the virus that you suspect is the cause of the outbreak if you know what those viruses are.  If you're involved with an institutional outbreak, it would be important to get respiratory specimens from ill persons involved in the outbreak. And send them for testing as soon as you can to get the type or sub-type of influenza A virus. These really should be expedited because they're going to be very important in making your chemoprophylaxis recommendation decisions.  If you're giving chemoprophylaxis because a person has been exposed to a person who is known to have H3N2 or Influenza B, you can use oseltamivir or zanamivir. And there's no preference there.  If the known exposure is H1N1, zanamivir would be preferred. And rimantadine can be used if the zanamivir use is contraindicated for some reason.  There might be situations when that combination of oseltamivir or rimantadine might be needed. We would like to reduce the need for using combination chemoprophylaxis.  And we would encourage persons dealing with a situation where they're not sure what viruses they're dealing with to seek out testing as quickly as they can to determine the sub-type. So you know which of the drugs to use for chemoprophylaxis.  Some states might be able to very rapidly get antiviral resistance testing. And that might also be useful.


Now these antiviral recommendations pose some challenges that we recognize. One is that zanamivir, which is an inhaled medication, is not going to be suitable for some patients.


I gave you the age limits. So you can't use it for young children for example. There are some contra indications for persons with chronic pulmonary disease. And it's hard to administer to a hospitalized patient that has influenza or is severely ill.
It's hard to use an inhaler delivery system to get zanamivir into their lungs. Clinicians might not be familiar with zanamivir. It is not been used, even though it's been licensed for several years, it's not been used that much in the US so far.  There's availability that we have had some concerns about in past seasons. Zanamivir was somewhat limited in it's availability, mostly because it wasn't getting used a whole lot.  We have discussed with Glaxo Smith Kline, the manufacturer of zanamivir. They had already made plans to greatly increase the supply that is available for the 2008, 2009 season.


So because, just because you've had limited availability in past seasons, people that want to use zanamivir, I would encourage them to look again from their usual sources. And if all goes well, it will be much more easily available.


Rimantadine and amantadine, we talked to the various manufacturers. They did report supplies in stock during the season. They continue to report that.


Rimantadine syrup, which some people have used for children, however might not be available in many places.
And if you run into problems with drug shortages, the FDA encourages you to report them either to the web site that I've listed here at the bottom, or to the email address that's also given there because they would like to know about them.


And then we'll wrap up with just a summary and looking ahead at what we might expect as the season progresses and on down the road for next season.


So I mentioned some of the CDC activities that we had been doing during this season. We have this enhanced file surveillance in place. We're doing a lot more antiviral resistance testing then we have in the past.  We had the MMWR out in December. We continue to put out those flu views each week. We will continue to have discussions with the manufacturers. The HAN advisory, which we just went through, is out there and available on the CDC Web site.
We have a communication strategy for helping, which includes this discussion, helping clinicians hear about the problems of antiviral resistance in H1N1 viruses.
We expect as the season progresses to continue with the flu view updates to put another MMWR in February 2009. And probably one towards the end of the season, in April usually.
There is the potential if, depending on what happens with the season, we could have to alter or revise the guidelines that were put out in December. So it's important that clinicians keep alert for that.  The Advisory Committee and Immunization Practice will vote on the annual influenza prevention and control recommendations for next season, which in the past have included antiviral recommendations in 2009.  So there will be some discussions of antiviral resistance at the (ACIP) advisory meeting in February of 2009.  And finally CDC' surveillance systems continue to look for severe infections or unusual outbreaks involving oseltamivir resistant viruses. We have not seen any of these yet.


Just a word or two about where we are with the season, most places have not seen a whole lot of flu yet. This is the last two seasons plus the beginning of this season's worth of data from our sentinel provider surveillance network.


And this is where providers report to us about acute respiratory infections coming into their offices.
The dotted line is the threshold for when the season really picks up. You can see in the past two seasons we really picked the season up right about now.  This season is in the red line. You can see we're running below the sorts of rates that we saw in the previous two seasons.


The reports from our state and local epidemiologist who give us an assessment of influenza activity in their state each week are presented in this slide. This is this past week's assessment.  You can see only wide spread activity only being reported in Virginia and just a handful of states with regional activity, most states with either local, sporadic or even some states not seeing any activity yet.  And in contrast to what might be seen at the height of the season when we see almost all regional and wide spread colors in this map, we are still pretty early in the season. Things are still pretty slow.


This is a schematic of the past season. And the types of viruses that were isolated over the course of the season. And I put this up here to remind us that the sub-types and the types of influenza strains that circulate do change a good bit over the season.  So for last season, looking at the H1N1s for example, you can see early in the season they were the most predominant virus. And going right up into February, they were the most common virus, just as they are now.  However last season, and every influenza season is different, in February we really got whopped with the H3N2s and then the Bs came on towards the end of February and March.  And by the end of the season, as I showed you earlier, H1N1 prevalence was the least common of the viruses that were isolated over the course of the season.


Another thing to keep in mind is the degree of variance that we see by region with which type of virus is circulating. So for example in New England, this is last season's data again.  In New England you can see that the H1s were probably the single most common of the viruses that were isolated in the New England area.  But then you look down in the southeast, you look in the Texas, the Midwest area you can see H3 was by far more common than H1, with Influenza B relatively uncommon in those areas.  So it really does vary a great deal. And this is what leads us to this idea that we might need to be looking at our local surveillance data when we're thinking about antiviral treatment recommendations.


So in summary, there's a number of things we need to do to meet the challenges that these oseltamivir resistant viruses pose. I mentioned that we're actively testing throughout the season and reporting the results out.  It's important to remember that those viruses, influenza viruses that are resistant to oseltamivir, those H1N1s that are resistant, are still sensitive to zanamivir.


There is a drug, a single drug that can treat them. And they are still sensitive to the adamantanes, the two, rimantadine and amantadine, the older influenza drugs.  And also that the viruses that are resistant to oseltamivir, as far as we can tell are not any more dangerous or any more infectious. This causes regular old influenza, it just happens that it's resistant to the drugs that - the drug that was most commonly used in the US up to this season.  So using local surveillance data, using clinical judgment and when it's available, rapid antigen testing to guide the choice of antiviral regimen is the bottom line advice that comes out of those antiviral recommendations.  But stay alert for additional changes. We are going to continue to monitor antiviral resistance. And it's possible you'll see a different or altered or revised recommendation as the season goes on.  No plans at this point to do that. But this is a season when paying attention to what's going on with the recommendations is going to be an important thing to do.
And finally, vaccinations prevent influenza regardless of antiviral resistance. To get vaccinated, I think I just showed you that this season has not really picked up yet.  So it's not too late to get vaccinated. Encourage your patients who haven't gotten vaccinated yet to come on in and get vaccinated. Maybe this concern about antiviral resistance is one more reason to try to prevent influenza in the first place.


So with that, I'll turn it back over to Dr. Kroger. And thank you very much.

Andrew Kroger:
Well thank you Dr. Fiore. We'd now like to invite our listeners to call in and ask questions. To do that please dial star 1 on your telephone. Be sure to restrict your questions to the contents discussed today.


And please tell us your name and where you are from. I'm now going to temporarily turn the mic over to our operator now.


While we're waiting for our first question, I would like to provide some continuing education credit information.  For CE credit go to www.cdc.gov/tceonline. The course number for our net conference is EC1268. And the verification code is CR289F. And remember that CE credit expires on March 2, 2009.


So now I'm happy to take the first question. I'll turn the mic over to the operator.

Coordinator:
Thank you. Once again to ask a question please press star 1.

Andrew Kroger:
While we're waiting for our first question, I'll ask Dr. Fiore a question that we receive from time to time with respect to chemoprophylaxis.


When clinicians are determining whether or not to use antivirals as chemoprophylaxis in the first place, it probably happens most commonly in outbreak settings let say, but sometimes the decision making will come down to the clinician as to whether or not influenza is circulating in the community. And I thought I'd just kind of ask what is the best source or the best route for providers to get this information?

Anthony Fiore:
Thanks Dr. Kroger. The most common place you're going to be able to get that information is from your state or local health department. They generally have, actually all of the state have varying forms of influenza surveillance information available to them.


It's often - often you might even hear from your peers or from the center or hospital that you're associated with that influenza is around.


It's usually not very subtle once the season gets going. And it's these seasons that have the sort of sputtering start like this one has had where it can be a challenge to determine whether influenza has actually showed up or not.


But look to the local surveillance information which the state health department ought to be able to provide.

Andrew Kroger:
They can get it at the local level. Okay, thank you very much.

Question 2. 
We were just wondering if slides are going to be available from this presentation?

Andrew Kroger:
Yes. I can answer that question. They will definitely be available. They are going to be located on the same Web site on which you registered, which is www.cdc.gov/vaccines/ed/ciinc, by the way, the ciinc stands for Current Issues in Immunization Net Conference. 
They should be available later today. And we'll have the replay up in about a week.

Andrew Kroger:
While we're waiting for some more questions to come in, I'll take this opportunity to ask Dr. Fiore some other questions we received.


If someone receives or completes a course of antivirals for influenza, do those patients, and let's say they were unvaccinated, do they still need to be vaccinated after that?

Anthony Fiore:
Yes, it's a good idea for a couple of reasons. One is if you've had one form of influenza, it doesn't mean that you're immune to the other strains that might be circulating.


So if you've had a bout with H3N2, it's quite possible for you to end up with Influenza B for example later in the season or even Influenza A H1N1.


So it's worth getting vaccinated for that reason. The season can last in communities for 8 and 10 weeks sometimes.

Andrew Kroger:
Okay. As a follow up to that, if they, let's say the do receive a course of antivirals and they need to receive vaccine and they happen to be eligible for the live attenuated influenza. Is there any issues with spacing of antivirals and then the vaccine thereafter?

Anthony Fiore:
Yes, you would want to wait until 48 hours after you've completed your course of antivirals before getting LAIV. And the reason for that is the LAIV is a live attenuated virus.


It depends, in order to cause immunity it depends on being able to replicate in your nose. If you have those antivirals on board, the antivirals themselves will prevent the LAIV from replicating just as it does for wild type influenza virus. And it will result in you not getting a good vaccination.

Question 5:
Last year it came to our attention that some of the pharmaceutical companies were providing primary care physicians who work in the community with rapid antigen tests.


And I was wondering if you had any comment on that? I'm wondering if there's any specific issues with respect to the sensitivity and specificity with these tests being used by non-accredited sort of setting?


Are there are issues we should know about with respect to the test being stored properly and so forth?

Anthony Fiore:
That's an interesting question. I don't know that I can fully answer it. You would, it's a test, it's - well it's a fairly simple test. It's a test that one does need to know how to use properly in order to interpret.


And of course because our biggest concern with these tests, the rapid test that is, is a lack of sensitivity, in other words a false negative if you're not using the test correctly.


That might make it that negative would be more likely to occur. And to fool you into thinking you're not dealing with influenza. So yes, I'd be - I would be concerned if folks are using the tests that don't have some familiarity with them.


They're not so hard to use. But they should be used properly. As far as storage goes, that I don’t think I can give you an easy answer off the top of my head know the storage conditions necessary for each of the tests.


And one would assume that it would be in the pharmaceutical company's best interest to have a test that picks up influenza because that's how people get treated.


So one would assume that they are being stored properly. I think it's probably reasonable.


But in a clinic setting, in a clinic that might not be familiar with these tests, they might not know how they should be stored. That could be of concern.


So my hope would be that when these free tests are provided, they are - they come along with them a little bit of training in their uses and all system information about how they should be kept and stored.

Question 6: 
Yes, this is really about vaccination. We're wondering if when you vaccinate a baby and it's the first season and you give them only one shot, how much is that, how effective is it? If you haven't (dosed) them the second one?

Anthony Fiore:
Right, unfortunately one shot in a young child who's under the age of nine who's being vaccinated for the first time has not been shown to be effective there.


In some of the studies it appears there might be some effectiveness. But the, when one looks there is statistically significance from as a comparison to no effect and you can't actually show that.


So it's a fancy way of saying the confidence interval is very wide. And it includes zero as a possible effectiveness estimate.


So those two shots are really necessary to have convincing, in the studies at least, to be convincing as far as providing protection. So it's real important to get that second shot.


You can give it as early as four weeks after the first shot.

Question 7: 
Right, well then as you see the flu viruses changing each year, would you the need - wouldn't you expect to need two shots each year because you got different mixes?

Anthony Fiore:
Yes, the - that is the sort of the difference between antigenic drift and shift in a sense. And it's because an infant is like the whole population from an immunologic point of view when a pandemic were to start.


In other words the infant has never seen any flu viruses before. And has no antibody even to a somewhat similar virus.


That's what happens when you have antigenic shift with the whole population. With antigenic drift the changes are much less.


And so the antibodies that a person has for being infected or being vaccinated in a previous year against a certain form of the H1N1 or the H3N2 or the B, give a person increased immunity to those somewhat different forms that show up.


And one way you can recognize this is because of the fact that infections tend to be more severe in young infants and young children who don't have any preexisting immunity from previous infection or vaccination.


So if there were to be a dramatic change in one of the viruses such as would occur in a pandemic situation, everybody would need two shots just like the infants do now.


But right now the average older child or adult has had a couple of bouts with influenza, had a couple infections, has some degree of immunity, not full immunity by any stretch, but some degree of immunity against the viruses that are circulating.

Andrew Kroger:
Thank you very much Dr. Fiore. And due to time restraints, I must end the questions. And I will move on now to the closing information.  
For continuing education credit please go to www.cdc.gov/tceonline. The course number for our net conference is EC1268. And the verification code is CR289F.  And I'll repeat that, CR289F. Keep in mind that CE credit for this net conference will expire on March 2, 2009.


Once you become familiar with the on line system you will find it easy to use and a great way to keep track of CE credit earned from CDC training programs.  If you are having any difficulty or are new to the system, you can get assistance by phoning 1-800-41-T-R-A-I-N, train. Another number you can call is 404-639-1292.  Both numbers during business hours from 8 am to 4:30 pm Eastern Time. Also to get help by way of email, you can contact ce@cdc.gov.


If you were unable to ask your question today or if you have other questions related to this net conference or in general, you can contact us at our email question and answer service at the address nipinfo - nipinfo@cdc.gov.


If the question is related to the net conference, please write the word net conference in the subject line. We also look forward to receiving your feedback as well.  
Another way you can ask us a question is to call the CDC hotline. That's at 1-800-CDC-INFO or C-D-C-I-N-F-O. This is a general hotline service that handles immunization related questions in addition to other public health related questions. The hotline is staffed 24 hours a day, 7 days a week.


I'd really like to thank everyone for joining us today with a special thanks to our subject matter expert Dr. Anthony Fiore.   Thank you very much from Atlanta and have a great day.

END

