The meeting will begin at 8:00 a.m. EDT. 

REMS opioid Opioid CBER CBER Working Group 
>> Moderator: Good morning. I'm Jack Stapleton, from the University of Iowa and Texas Diseases. I'm the Chair of today's meeting and I'd like to call the meeting to order and ask Christine Walsh to make some announcements, please. 

>> Christine Walsh: Good morning. I'm Christine Walsh, the designated Federal official for today's meeting of the VAKS seen advisory committee. I would like to welcome all of you to this meeting. Today's session will consist of presentations that are open to the public as described in the Federal Register notice can have prosecute April 8, 2010, I would like to request media inquiries be directed to Shelly Burgis from the office of (inaudible) FDA. Shelly. 

>> Thank you. I would also like to request that everyone check your cell phones and pagers to MAJ sure they are all or in the SIELT mode. I would like to read into public record the (Conflict of Interest Statement). The Food and Drug Administration administration, FDA, is convening the meeting of the vaccine and related biological products Advisory Committee under the authority of the Federal advisory authority act fica, of 1972. With the exception of the industry representative, all participants of the committee are special government employees, SGEs or regular Federal employees from other agencies and are subject to the Federal conflict of interest laws and regulation. The following information on the status of this Advisory Committee's compliance with Federal Ethics and conflict of interest laws, including, but not limited to 18 U.S.S 208 and 712 of the Federal food and cosmetic act are being provided to participants at this meeting and to the public. 

FDA has determined that all members of this Advisory Committee are in compliance with Federal Ethics and conflict of interest laws. 
Under 18 Usc 208, Congress authorized FDA to grant waivers to special government employees and regular government employees who have financial conflicts when it is determined that the agency's need for a particular individual service outweighs his or her potential financial conflict of interest. 

Under 712, of the food, drug and cosmetic act, Congress has authorized FDA to grant waivers to special government employees and regular government employees with potential financial conflicts when necessary to afford their committee central expertise. Related to the discussion of this meeting, members and consultants of this committee have been screened for potential financial conflict of interest of their own, as well as imputed to them, including those of their spouses or minor children and for the purpose of 18 USC 208 SHGS their employers. These interests may include investments, consulting, expert witness testimony, contracts and grants, creative teaching, speaking, writing, patents and royalties and also primary employment. For topic one, the committee will review and discuss available data regarding the unexpected finding of DNA origination from poor Circovirus type 1 PCV in Rotarix and Rotovirus, two U.S. licensed vaccines manufactured by glaxo-Smithkline, and Merck, respectively. ) The committee will also discuss what additional steps should be considered in this finding. This is a particular matter involving specific parties. For topic two, the committee will discuss and make recommendations under use of self substrate, viral seed and other biological materials used in the projection of viral vaccines for human use. This is a particular matter of general apliKABLT. Based on the agenda and all financial interests reported by members and consultants, no waivers were issued under 18 usc 208, b-3 and 712 of the food, drug and cosmetic Act. 
Dr. Margaret Reynolds will not be attending this meeting. 
Dr. Theodore Thi, is acting on behalf of all related industries. 
He is employed by NoVA rtis vaccine and diagnostic in cam bridge, Massachusetts. They are not special government employees and do not vote. In addition there may be regulated industry and other outside organizations speakers making presentations. These speakers may have financial interest associated with their employer and with regulated firms. The FDA asks in the interest of fairness that they address any current or previous financial involvement with any firm whose product they may wish to comment upon. These individuals were not screened by the FDA for conflicts of interest. This conflict of interest statement will be available for review at the registration table. We would like to remind members, consultants and participants that if the discussions involve any other products or firms not already on the agenda, for which an FDA participant has a personal or imputed financial interest, the participants need to excludethemselves from such involve SXMENT their exclusions will be noted for the record. FDA encourages all other participants to advise the committee of any financial relationship that you may have with the sponsor, its product and if known, direct competitors. 

Dr. Stapleton, I turn the meeting over to you. 

>> Jack Stapleton: Thank you, Christine. I'd like to welcome the members to today's meeting and let's start by asking each member and consultant to introduce themselves and state where they are from. Dr. CHUNG, would you like to start, please? 

>> Yeah. My name is Andrew CHUNG from usdan agriculture research service in Ames, Iowa. 

>> Pam (inaudible) national Institute of Health. 

>> Melinda warton, centers for disease control and prevention. 

>> Pablo sanCHEZ, Dallas. 

>> Harry Greenberg, Stanford University. 

>> Philip LarUSA, Columbia University. 

>> Vicka debow, national Vaccine Center. 

>> Bruce Gallen, Office, HHS. 
>> (Inaudible) University of Arkansas for medical sciences. 

>> Ted Si, Nova Scotia vaccines. 

>> Frank DeSTEF no, centers for disease control and prevention. 

>> Peter Gilbert, Cancer Research Center. 

>> Steve Hews, NCI, Frederick. 

>> Norman Baylor, Food and Drug Administration. 

>> Jerry wehr, Food and Drug Administration. 

>> Phil Krause, food and drug administration. 

>> Jack Stapleton: Thank you. I'd like to introduce our first speaker, Dr. Norman Baylor, from Centers for Biologics research, FDA. 

>> Norman Baylor: Good morning. I'm going to provide a background for today's meeting and sort of set the stage for the day. 

In February of this year, GSK Biologicals was informed by an independent investigator from the University of California, San Francisco, that DNA sequence originated from Porcine Circovirus were detected in Rotarix, which is a live attenuated Rotovirus VAKS seen. GSK initiated investigation. ) Their test confirm the presence of PCV-1 DNA Rotarix in the interMEEDiat and production process, the working cell bank, the viral seed from which the vaccine was derived, as well as the final container. GSK informed FDA of the fragment necessary Rotarix. ) 
The Food and Drug Administration began its own internal exampleation and confirmed the presence of DNA from PCV-1 was in Rotarix vaccine. On March 22 of this year, the FDA recommended clinicians temporarily suspend the use of Rotarix vaccine while the agency gather additional information as a precautionary measure. Although testing by the investigators at University of California, San Francisco, did not find PCV-1 DNA sequences in Merck's Rotarix, rototech, invested on rototech and recommended Merck do the same. 

Recently the FDA received information from Merck that preliminary studies identified fragments of DNA from Porcine Circovirus types 1 and 2, PCV-1 and PCV-2 in Rototech vaccine. Just a little background on the virus and more of this will be presented later. 
The Porcine Circovirus viruses are small viruses composed of single strands of circular DNA. It's common among pigs, but not known to cause disease in humans there is no evidence at this time that Porcine Circovirus or PCV-1 DNA and the U.S. Rotovirus vaccine pose a safety risk TOCHLT date, no serious or unexpected safety concerns have been identified in post-marketing surveillance of Rotarix or RETotech. GSK, Merck and Food and Drug Administration continue to investigate these findings of Porcine Circovirus and/or PCV DNA in these vaccines. 

A little bit more of an outline of today's presentations and topic one, we will be discussing as per your agenda, PCV and Rotovirus vaccines. FDA will start with a safety update on Rotovirus vaccines from the food and drug administration, that will be followed by presentation from the Centers for Disease Control on Rotovirus disease and the impact of Rotovirus vaccines on burden in the United States as well as around the world. ). GSK will follow and present their current assessment of PCV-1 in Rotarix. 
Our invited speaker, Dr. Gordon Allan, from Queens University at bell fast, an expert in Porcine Circovirus will provide overview of this virus and then FDA will follow with current laboratory assessment of PCV-1 and Rotovirus vaccines. 

And then this afternoon we'll present topic two, which is cover advanced analytical method necessary cell substrate and this will be the characterization used in viral vaccine necessary general for human use and summary of these new technologies and) how we move forward. 

There will be no voting questions today. There will be three discussion points. The first discussion point and I'll give this to you now to think about as the presentations are being made today and then these will be presented again at the time of discussion. But the first discussion point will be based on the information that we'll present today on the detection of Porcine Circovirus or PCV DNA and U.S. licensed Rotovirus vaccines. We'd like the committee to discuss the available scientific evidence and identify factors to be considered in assessing the potential risk of using U.S. license Rotovirus vaccines. 

We would also like you to discuss any additional scientific studies perhaps some that we have not covered or the company has not covered and any other information that you would recommend to the Food and Drug Administration consider in its deliberations. 

The second discussion point will involve given the available data about this virus, including the lack of known infectivity and patho genic effects in humans and Porcine Circovirus or PCV-1 DNA may be present in both U.S. license Rotovirus vaccines, we'd like you to discuss factors to be considered in determining whether and what circumstances the benefits of using the Rotarix vaccines outweigh the theoretical risk of PCV. 
And lastly, in the second part of today's discussions, we'd ask the committee to discuss the application of these emerging technologies and the implications of using these technologies for the detection of known and unknown advantageous agent necessary vaccines currently licensed, as well as those under development. 

And that's all I have, and I guess the next speaker will be introduced. Thank you. 

>> Jack Stapleton: Thank you, Dr. Baylor. Our next speaker is Dr. David Martin from the FDA, who will speak on safety update of Rotovirus vaccine. 

>> David Martin: Good morning. Today I will present FDA efforts to monitor vaccine safety as applied to Rotovirus vaccines. 

The framework for vaccine safety monitoring has three primary goals, single generation, signal strengthening and confirmation of valid associations. Sources of signals include clinical trials that occur during the premarketing phase, as well as adverse events reported to the reporting system) typically in the post-marketing period. Other sources of signals play include experience with cognitive products in other countries where they are licensed. Signal strengthening and confirma tory studies are a critical second part of the equation. In certain instances clinical trials are designed for prespecified safety outcomes and can serve as a confirm tory source. Indeed both Rotovirus of vaccines had clinical trials designed and into conception as primary safety outcome. The vaccine safety data link serves as an important source of signal strengthening and it is a network of eight managed care organizations that provide a large link database to the FDA and CDC for analysis. 

In addition, industry, academyia and government are in observational studies which are useful for) confirmation of a valid association. The vaccine safety monitoring system has several strengths. First of all, it is multi facetteded. 
Clinical trials are of course true experimental stud ies, with random allocation of treatment and comparator groups. The vaccine adverse event reporting system gives us a heterogenius population from which to solicit rare adverse EECHTs that might not be detected by any other means. The vsd rapid cycle analysis gives us near realtime monitoring for multiple adverse events. In controlled observation studies give us large population with real world product use in which inferences can be made about vaccine adverse EECHT associations. 

There are several limitations of the vaccine safety monitoring system. I will highlight a few here. First of all, clinical trials are not typically powered to detect rare adverse events. 
In Vers, causal association usually cannot be determined because we lack the nominator data. Vsd rapid cycle analysis, while occurring weekly is useful for generating hypothesis, which must be confirmed through other means 6789 controlled observational studies given the fact they do not have randomization and are not designed as an experimental clinical trial, are vulnerable to bias, like most observational studies thus small increased risk that could be detected could representative this bias, rather than a true causal association. A key limitation common to the entire vaccine safety monitoring system is the difficulty we have looking at long latensy effects. Officely clinical trials and observal studies have their outcomes assessed over period of weeks to months to a maximum a few years and furthermore, most reporters to Vars tend to report event which is they temporarily associate with vaccination and the greater time that occurs between the vaccination and event of interest, the less likelihood we will receive a report. Rotarix was licensed in the United States in February of 2006. Contraindication include hyper sensitive and history of severe immunodeficiency. I added label of (inaudible) passive surveillance to this slide. (VA ers) over event00 infants participated in the trials submitted to the FDA to support product safety. Serious adverse events were assessed over a 42-day period after any dose. As you can see, there were some difference necessary overall rates, deaths and kawasaki Disease. They were not prespecified end points. ) There was a large trial of 69,625 individuals, which was designed to assess suseption and as you can see there was no statistically significant association between Rototech and dekeption in this population. 

Since licensure, 30 million doses have been distributed in the United States and 37 million doses have been distributed globally. 
Merck sponsored and completed a controlled observational study of approximately 85,000 rototech recipients and no statistically significant association with confirmed into conception or Kawasaki's Disease was found. Within the vaccine safety data link, greater than 200,000 doses were administered between May 2006 and May 2008. There was no elevation in risk for intertraseption, seizures, menin JIETis, (inaudible) gastrointestinal bleeding or Kawasaki Disease. ) First report of secondary transmission received and is under evaluation by the FDA and also in the published literature. 

Severe combined inMUNo deficiency has been uncovered by Rotovirus administration and by that I mean infants experienced prolonged gastroenteritis and later diagnosed with Skid, thus new contraindication was added to the LAB nel December of 2009. Incidentally, first Advisory Committee recommendation is currently recommending the addition of Skid to neonatal screening. No other new safety signals have emerged since licensure for this product. 
Rotarix was licensed in the United States in April 2008, contraindications include malformation of the gastrointestinal tract to preDIZ pose the infant to deception. Hyper sensitivity and history of Skid have included labeled adversed events on this slide for your review. 

Over 70,000 infants participated in eight clinical trials submitted to the FDA to support product safety. Serious adverse events were assessed within a 31-day period following vaccination. 
Again, overall rates, deaths and (inaudible) cause disease). 
Specific trial again containing 63,225 infants with interreception was carried out and assessed 31 days after any doze and 100 days after doze number one and no statistically significant associations with product use. 

Since licensure, 2.5 million doses have been distributed in the United States. 68 million doses have been distributed globally. 
Currently, GSK is carrying out two ongoing controlled observational studies. Outcomes include kawasaki disease, convulsions and death. VSD, rapid cycle analysis is ongoing, but less than 5000 doses have been administered. Outcomes include to conception, seizure, meningitis, miocard itis, gastrointestinal bleeding, kaw disease and hospitalized pneumonia. Analysis of the ED visits compared with rototech is underway in VSD. 
In VA ers surveillance and literature review, the same Skid issue was uncovered with Rotarix with one case occurring with this product in comparison to rototech. No other new safety signals have emerged since licensure. 

Overall, the component of the safety monitoring system are complimentary. Safety signals for Rotarix and rototech are being evaluated in controlled observational studies. 
Signals have been identified for Rotarix vaccine, first is increased risk posed by vaccine to infants with Skid. The second is case report of secondary transMIGZ with rototech. Post licensure safety assessment generated no other safety signals and multi-facetted postmarketing monitoring continues. 



>> Jack Stapleton: Thank you, Dr. Martin, does anyone on the committee have questions for Dr. Martin? If not, then we move to our next speaker, who is Dr. Parashar from CDC. Thank you. 

>> Umesh Parashar: I am here to talk to you briefly about the burden of Rotovirus disease and present to you exciting new data on impact of vaccination --) and you can see in the figure in both developed and developing countries, approximately a quarter to a third of severe episodes of gastroenteritis in young children are caused by Rotovirus. The disease manifests as diarrhea and vomiting) ) (audio difficulty) -- 


-- vaccines have been recommended for use in many countries around the globe. This is not an exhaustive list, there are countries outside the Americas, several in Europe, South Africa, Australia and Middle Eastern countries routinely using Rotovirus vaccine. 
In the Americas, these are countries that show you early data on vaccine impact from and you can see that in the United States, as was mentioned, we have both vaccines currently recommended for routine use. The Merck vaccine Rototech is also in routine use in Nicaragua) and many country necessary Latin America, including countrys with large birth coHERTs like Brazil and Mexico are using Rotarix vaccine in their program. This vaccine was tested in studies largely in Latin America, one of the reasons why these countries began with Rotarix as their Rotovirus vaccine and immunization program. 

I talk to you very briefly about three countries in data on impact of vaccine that has been observed and I'll begin with data from the United States. As was mentioned in the U.S., we had the first vaccine Rototech, recommended back in February of 2006, and in June of 2008, Rotarix was recommended as far as the program, as well. 

I'll begin by showing you some data from National Laboric Surveillance and we have simple surveillance system in which we have a network of about 67 laboratories located nationwide and they provide to us on a weekly basis information on the number of tests for Rotovirus they have performed and the number of dose tests that were actually positive for Rotovirus. 

Here is data from that surveillance system going back from middle of 2000 to early this year in March 2010. And you'll notice if you first look at the data on the left side of that arrow for vaccine introduction in 2006, in the pre-vaccine years, each year you see those sharp winter peeks and the blue lines which are the total number of tests, which correspond very precisely with the red lines that test were positive for Rotovirus. You see the sharp winter peek necessary Rotovirus in the prevaccine year, which are fairly consistent in magnitude. If you look at the part in the shaded circle on the right, which is when the vaccine update to reasonable level, you have seen a sharp drop-off both in the test for Rotovirus performed, as well as the number of tests that are positive. The red line below those blue lines. You will see in this season in 2010, we are still continuing to monitor the season, but almost seen wipeout of Rotovirus activity. There has been remarkable and substantial impact on disease in the U.S. after vaccine introduction. 

Since these laboratory data do have limitations, we are also monitoring disease trends through an active surveillance network and we have three sites in Rochester and Cincinatti and Nashville, where they conduct active surveillance of children coming into the hospital are systematically enrolled in the fecal specimen to test for Rotovirus. 
It provides you very precise data and if you look at data from this surveillance system in the two prevaccine seasons or the season with low vaccine uptake, we had about 50, 45 to 50% of children who were hospitalized for diarrhea who tested positive for Rotovirus. If you look at the 2008 data at the bottom, the extreme right, which was the first season with good uptake of the vaccine, we actually had a remarkable drop off. You'll see that red bar is now down to nine cases from 80 to 90 cases and only 6% positivity from Rotovirus. 
It really reaffirms the data from laboratory surveillance are indeed precise and accurate. 

We've used these numbers to estimate the national reduction of hospitalizations and it amounts to about 45 to 62,000 hospitalizations that have been prevented in that season after vaccine introduction. So a big impact in disease prevented. 

Another interesting finding and worthwhile to note through the same surveillance system, we had data on vaccine coverage in the source population of these hospitals and you'll notice I want you to focus on the bottom row, an age group where as you will notice on the right column, the Rotovirus vaccine coverage was NEG liible. ) If you see the reduction in Rotovirus hospitalization rate it was comparable to the age group that were vaccinated. 
These data and other data that we have really suggested in addition to protecting vaccinated children, vaccine is also likely benefiting unvaccinated children through reduced community transmission of Rotovirus, what is typically (inaudible) immunity. 
It is very exciting data, something that was not anticipated prelicensure, showing the vaccine has additional benefits beyond its direct productive effects. 

I'll shift focus to a couple of examples from Latin America and begin with data fromEl salva DOER, a country where vaccine, Rotarix GSK vaccine was recommended in October of 2006 for routine use. You will notice just like we've seen in the U.S. this, is a study looked at hospital admissions for gastroenteritis and enrolled these children, tested for Rotovirus after uptake of the vaccine, 2007 again was a low uptake season, but in both 2008 and 2009, two seasons with good uptick of the vaccine, there's been a sharp reduction in overall diarrhea admissions, the red lines, as well as yellow lines which are Rotovirus positive diarrhea admissions. These data are similar to the impact we've seen from use of rototech, largely in the U.S., but in this setting this, is from use of Rotarix in El SalVA dore. 
That amounts to a reduction of about 70 to 80% for Rotovirus admissions in this setting. 

The last piece of data, which I'll show you which are remarkable again, an issue not looked at in prelicensure studies is the impact on vaccine on (inaudible) prelicensure trials because it would need a huge trial, which would be logistically unfeasible N. Routine use of the vaccine, this was a setting where the first look has been performed in Mexico, where they introduce vaccine back in 2007. Let me orient you to this slide. 
This is again if you remember the curves I showed you for the U.S. from laboratory surveillance. If you focus on the left of the arrow, the period before vaccine introduction, you can see these are all caused childhood death among Mexican children and each of this corresponds to specific year and Rotovirus season. In the prevaccine period, each year you had sharp winter peeks and all caused diarrhea or deaths. They have laboratory data from the same setting, again showing these winter peeks corresponded the period when Rotovirus circled in the community. Look what happened in the period after vaccine introduction? Those all caused diarrhea, especially the winter peeks, have been blunted quite substantially in the first season with good uptake in 2008 and also in 2009 the uptake, blunting has been sustained. 

This is another way to illustrate that the reductions have largely been during the winter months when Rotovirus circulates data for the period from 2007 to 2009 and those red bars are the months during which Rotovirus circulates and you'll notice the curves on the top are the prevaccine years. That's where the red bars should have been in the post-vaccine years. You will see there is a big white gap, which is the disease or deaths prevented from vaccination. These are really very exciting data. The first hint that there is impact on mortality from diarrhea from these vaccines, which is very exciting news. I go back to a slide I showed you before. The impact of this vaccine in developing countries is prevention of deaths and the data from Mexico reaffirm that is likely to occur with broader use of the vaccine. 

And my last slide is to share with you some early data from or some recent data published earlier this year from a trial of the vaccine in Africa and this is for the GSK Rotarix vac SEEB, there is data soon to come out for Rototech vaccine in Africa, as well. 
One of the questions with the vaccine, since these are oral vaccines, how well they will perform in developing country settings. The vaccine had efficacy of 49 to 77% in the two settings, with note an important finding in the extreme right column in the circle that even though the vaccine efficacy was lower in Malaui, at 44% compared to 77% in South Africa, the actual burden of disease prevented in Malaui was more because of the higher background burden of disease. In developing countries even if the efficacy may be less than what we are see nothing industrialized settings, these vaccines will have substantial public health impact. 

So I want to conclude, I hope I was able to show you some data on the early exciting impact of these vaccines that hopefully will continue if these vaccines continue to be used and I do want (inaudible) ministries of health are partners at Gavian, who supported some of the evaluations. Thank you. 

>> Jack Stapleton: Thank you. Are there any questions from Dr. Parashar, from the committee. I would like to ask Dr. Barbara Howe from GlaxoSmith Kline, to introduce or speak to us and introduce the GSK representatives for today's meeting on on their assessment of PCV. 
>> Barbara Howe good morning, everyone. ) My name is Dr. Barbara Howe and I'm Vice President, Director of North American vaccine development for GlaxoSmithKline. GSK is here today to review available data from our investigations and to share knowledge from experts regarding the unexpected finding of DNA from Porcine Circovirus type 1 in Rotarix. The context, it's been approximately eight weeks from the time GSK confirmed PCV-1 finding in a validated laboratory, until today. 

The investigation we will present is as exhaustive as was possible in those eight weeks. The testing is ongoing and data are still coming in. 

However, we do know enough at this point in time to say the following. All available data support that this is a manufacturing quality issue and not a safety issue. In this presentation, you will see data that support PCV-1 does not pose a safety risk for infants vaccinated with Rotarix. 

Now to give you a brief regulatory history, Rotarix was first licensed in Mexico in 2004. It was approved in the U.S. in 2008, based on data from 11 clinical studies involving approximately 75,000 subjects over an eight-year period. This included a study in over 60,000 subjects to assess safety, with a special focus on risk of possible vaccine-induced interseption. 
This is one of the largest studies ever conducted on GSK on any one product. 

Importantly, Rotarix was performed in compliance with agent testing) and in accordance with guidance in place at the time of licensure. Now in addition to activity conducted for licensure, expensive, post-marketing pH armokinetics are ongoing worldwide. 
). 
Rotarix has been licensed in over 110 countries as shown in green on this slide, more than 69 million doses distributed globally, 2.5 million in the U.S. it was the first Rotovirus vaccine to be granted prequalification by the World Health Organization. This allowed international agencies such as Paho and Unicef, much-needed access to Rotarix for programs. As you heard, Rotovirus is the leading cause of severe childhood diarrhea in developed and developing countries, resulting in deaths every year. An introduction of vaccination has already led to substantial reduction in roto viral gastrointestinal deaths in the worldwide, including in the U.S. 
Recently, Rotarix was one of multiple products reviewed at a pediatric Advisory Committee and the committee agreed with CBER conclusion no new safety concerns were identified for Rotarix and with recommendation for continued routine monitoring. 

Now the pack doesn't specifically review the product with the knowledge of PCV-1 because the data would just becoming available at that point in time. However, what we've since learned is that the product reviewed contains PCV-1 as it has since the beginning of development. 

As soon as GSK confirmed PCV-1 DNA was in the product, we immediately began collaborating with experts in Porcine viruss and analytical protection methods to further investigate the finding. 
And we look for a precedent to guide our investigation. As you know, this was not the first time advantageous agent has been found in the vaccine. We used the experience ofavian lucosis virus found in the vaccine in the 1990s, in order to guide and inform our investigation algorithm for Rotarix. The investigation was specifically designed to address the following. First of all, the source, the nature and the amount of PCV-1 in the manufacturing process. The clinical implications and potential remedial actions. 

Now, it's important to note that we didn't just limit our investigations to Rotarix. Since GSK's activated polio vaccine or IPV utilizing the same (inaudible) basic as Rotarix we tested IPV containing vaccines. As with Rotarix PCV 1 vaccine was detected early in the process, but unlike Rotarix, it was not found later in the process or in the final containers. 

This was likely due to the POOUR IFKSZ and act VAGZ steps using in the manufacturing of inactivated vaccine such as IPV. 

We also tested all other GSK vaccine cell banks, other than varicella and no PCV-1 was detected. Therefore the investigations that we'll be describing today will largely focus on Rotarix. 

Now if data has become available from our investigation, GSK has and will continue to share them with regulators and global healthcare agencies, including aarp, who and FDA, and the agency agree PCV-1 is not known to cause any ilinnocence humans or animals and that Rotarix has been studied extensively before and after approval with the presence of PCU 1 and vaccine posing no risk to human safety. While FDA has recommended temporary suspension of Rotarix in the U.S. as a precautionary measure, most countries where Rotovirus frequently causes severe ilness and death have chosen to continue to use Rotarix pending further investigation because of the tremendous need and benefit heard from Dr. Parishar. 

So let me just take you through the presentation agenda. First, we'll have Dr. XJ Mang at the college of Medicine at Virginia Tech; and he'll provide an overview of PCV 1. The doctor is expert in Porcine Circovirus. His research focusos molecular mechanism of viral repcasion and POTHo genesis and gene development and developed first (inaudible) against Porcine Circovirus. Next, we'll have Dr. Embolism, vice president of early research and development to provide rev search to date from our manufacturing investigation. Then we'll have Dr. Gary dugan, and he'll present the results of our clinical investigation) to assess the possibility of PCV-1 infection in vaccine recipients. 
Then Dr. Leonard Friedland, vice president of clinical and medical affairs will present Rotarix safety, efficacy and overall benefit risk. 

Then I'll come back to conclude on our presentation and discuss next steps. 

We also hope to have an additional expert here to help answer questions, Dr. HANs Nowin, on virology and professor at Gant University is PCV expert whose lab is responsible for running the immunoPROKSity essay and investigation you will hear more about in a moment. His plane was diverted to Newark this morning and he is coming via ground transportation. We are hoping he will be here by the Q&A period. Over to Dr. Ming. 

>> Dr. Ming: Thank you, Dr. Howe. Good morning, everyone. I'm here today to present you some of the (inaudible) information regarding the PCV-1 virus that is relevant to this meeting. As Dr. Howe mentioned, I've been studying this virus since 1991 on PCV-1 and PCV-2. 
Now PCV-1 was initially discovered as the cell contaminant of composed PK-15 and the virus belonged to the family circle (inaudible). As you can see from this slide, PCV-1 is the small nonan log virus (inaudible) symmetry, the JE nome of the virus is single stranded circular DNA molecules (inaudible) in size. 

Now there have been several studies evaluating different method of (inaudible) it has been shown PCV-1 is resistant to act VAGZ of specific PH condition and also by (inaudible). It has been shown the PCV-1 is resistant to act VAGZs and 70 degree for 50 minute and 60 degree for 30 minutes. Therefore, some products, if not cooked properly may contain the effect of PCV-1. 
This effect has been shown to have variable success in PCV-1 inact VAGZs. For example, treatment was (inaudible) have no significant title reduction. Other such as sodium hydroxide and bleach are effective with tighter reductions. 

Now it is important to note that PCV is not the PCV-2 virus that is associated with pig disease. As you can see from these slides, the two viruses are genetically distinct and belong to two separate clusters. These two virus defer by approximately 10 to 5% (inaudible) sickness and defer in their ability to cause disease. PCV-1 is not known to cause disease, whereas PCV-2 is associated with post-(inaudible) syndrome in Pegs. Rotovirus is known to cause disease in humans. 

It helped me show PCV-1 replicate and cause productive (inaudible) cell line PK-15 even though the virus replicated from the (inaudible) and that group in Germany evaluated several human cell line for susceptible to PCV-1 (inaudible). They found PCV-1 caused nonproductive effects and must show in this slide, 293 and the (inaudible). They detect the (inaudible) however infectious wire protocol was not produced and the effect was not able to effect naive cells. Also, there was report of PCV-1 effects in human blood lucosight. Some visualize by electromicroscope in the cell and PCV-1 DNA was detected by PCR. However, it is not known if infectious (inaudible) was generated because the (inaudible) did not perform in the studies. 

Now it is known PCV-1 caused infection in pigs. For example, about 60 to 95% of the pigs pass it in German and he 26 to 55% of pigs tested in Canada, a positive for PCV-1 antibodies. It has been shown that pigs experimentally infected with the PCV-1 remain clinically healthy, there is no pathological affect to the pigs. 
Our (inaudible) Belfast, conducted the first patho genic study for pigs. They detected PCV-1 antigen, in a variety of tissues for nine days, but the infected pig did not develop disease. In 2004, my lab conducted another PCV-1 pathogen study in conversion of pigs. Again, PCV-1 was detected in the blood for up to 35 days, however, we did not observe pathological ages in a variety (inaudible) exam. So therefore the available data indicate PCV-1 is not patho genic and the effect nonpatho genic virus, PCV-1 is used in the first usd (inaudible) vaccine for PCV-2. 
Now so far there's no credible evidence suggesting human effect by PCV-1. There was one early report of a PCV-1 antibody detection in humans in Germany. However, the authors show when the humans were (inaudible) stored 40 degree, they lost their specificity to the antiGENs. Also they show the values from a human cure was lower than those from the pig serum. Anybody detecting the study were likely due to activity with another agent. (Inaudible) did not find the PCV-1 antibody in 120 humans tested in Belfast and Joan elLIS from Canada and (inaudible) from Belfast tested veterinarians who have close contact with bigs and also six lab workers (inaudible) Circovirus and blood donors for PCV-1 antibody and all them were negatives. 

In 2004, a group from Germany tested large number of human samples, including 160 from immunocompromised patients and again, all were negative for PCV-1 DNAs. 

Now I would like to mention here the detection of PCV-1 in commercial products including vaccine snot new. This has been reported before, for example, in 2004 my lab detected PCV-1 data in commercial pepcin, and it was not infectious in the cell line or inoculate into the piglets. (Inaudible) group then tested some of the swine vaccines on the mark SXET they found about 11% of vaccine positive for DNAs. Just this year, Eric's group, the same group that found reciprocity in the Rotarix, tested the small number of support products in the United States and found about 69% of them contain either PCV-1 or PCV-2 DNA. They are still found (inaudible) in Minnesota had detectable PCV-1 or PCV-2 DNA. 
The author believed this finding may reflect laboratory establishment of products. So in summary, the PCV-1 factor is widespread, but does not cause disease in pigs or other species, including humans and no credible evident of human infection by PCV-1. The virus has been tested in commercial products, including vaccines and (inaudible) in the United States. So when in conclusion this, is nonpathogenic virus, common in pigs and pig products. So even when present, will not be a cause for concern because we are likely exposed to this virus on a daily basis through the conception of pork products. The bottom line, this virus is not known to cause disease in pigs or humans. Thank you. 
Now I'm going to turn to Dr. Howe. 

>> Dr. Now: Well, I think that would be good to have questions now actually. It would be nice while the topic is hot. Thank you. 

>> Question: One question about the two human studies that you mentioned. The hatterman study where they looked for DNA and then the last study you mentioned, the Lee study where they looked for DNA by PCR for PCV-1. In either of those studies in the first study, did they actually look at stool samples? And in the second study, did they look for live virus? 

>> Speaker: They did not look for the Stool sample. They look at the blood for antibody. The second study look at tissue sample and blood for DNA. They did not look for the stool for the virus. 

>> Question: Just to be clear, in the second study where they found DNA in the stool, they didn't see if that was live in (inaudible) virus? 

>> They had the study to look at blood urine and did not test the stools. 

>> Question: I'm talking about the Lee study. 

>> Okay, that study, they look at the Shoe sample and did find PCV-1 and PCV-2 sicknesses. 

>> Question: Right, but did they look for live virus? 


>> They did not perform study, they found the DNA, they did not coactivity studies. We don't know if there is virus in the stools. 

>> Question: Dr. Greenburg. 

>> Question: Thanks for the presentation. Two questions. One for you, the lack of patho gennisity of PCV-1 in normal pigs or apparently in humans exposed to it, is interesting. Have people done experience the with immunosuppressed pigs or have people looked at immunosuppressed people who might have been exposed to PCV-1? 

>> In the animal study in pigs as far as I know, I don't believe anybody has located any immunosuppressed pigs in terms of their ability for infection, now. 

>> Question: Second question for Dr. Howe. Since you mentioned it was found in your Rotovirus viral cell grown virus in the inactivated grown polio, do we take that to mean your stock euro cells are carrying PCV-1 or is this specific to the two viral vaccine preparations? 

>> Dr. Howe: I'd actually suggest we go on with the presentation because we're not going to move to the manufacturing investigation and we can cover it during that, okay. 

>> Jack Stapleton: Dr. Guillen, you have a question? Yeah. Your suggestion about cross reacting antibodies, any theories on what that may have been cross reacting to? 

>> Probably related, but different agent, we don't know and if you look at the study, it is kind of, in a way, I don't know how to say this because normally frozen sample you don't use the (inaudible) SPESivity, in this case, they did. Above what was detected. The hypothesis is probably some other agent that had share circle bars. 

>> Jack Stapleton: Dr. Alouw? 

>> Question: Follow-up question to Dr. Greenburg, which was going to save to later. Has anybody looked at the stools from individuals that are known to be shedding the Skid patients known to be shedding Rotovirus vaccine strains at this time to see if there are Circovirus in there? 

>> Barbara Howe: Again, I think it would be best perhapss to move through at least through the GSK investigation, the manufacturing and clinical investigation and then we can answer these questions. 

>> Question: I had a couple technical questions for Dr. Ling. Is there infectious clone at PCV-1? 

>> Yes. 

>> Question: If you transect that DNA SDSHGS it replicate in human cells? 

>> Um, (inaudible) human cell, but the pig cell, yesses. 

>> Question: And do PCV-1 and 2 recombine? 

>> I don't believe so, the data available so far does not indicate that. 

>> Jack Stapleton: Any other? Dr. Now? 

>> Question: Two quick questions. Is the receptor for PCV-1 known and is there a human Hon onlog? 

>> The receptor is not known. 

>> Jack Stapleton: One last question. 

>> Question: Question is report from Canada. Yeah. That actually that combination between PCV-1 and PCV-2 and there is virus isolated in Canada that show that. The second thing about the study on the stool, actually I don't think the offer feels free about transmission from finding PCV DNA in the stool. In their conclusion, they did not say infection come from consumption of meat nor did they say it is actually repcasion in humans. So I think the statement say absolutely no infection in human, I think that is premature. 

>> Question: Yeah, but that study, Dr. (Inaudible), if you look at (inaudible) study, they tested only 13 pork products, very small number and they found neither of them are positive for PCV-1 and 2 and also they tested, I can't remember, by 5% positivity, so it's they are conclusion, not mine N. Their paper, they indicate the detection of PCV-1 in the human stool is likely dietary consumption contaminant products. 

>> Jack Stapleton: Any other questions for Dr. Ming? If not, we'll move ahead. 

>> So good morning, member, I'm Dr. Embolism, I'm Vice President of Responsible for Early Development of Prophylactic (inaudible) and I will present GSK manufacturing investigation treated by the discovery of PCV-1 DNA in (inaudible). No investigation was designed in agreement with the FDA to determine the source and nature of PCV-1 found in Rotarix. And what it means for human infants. 

And I will begin by explaining what manufacture, where we found the PCV signal and what we believe is the root cause of its presence. 

The routine manufacturing process for Rotarix is based on the propulgation of whatever is. A line (inaudible) -- it is important to note that as part of initial licensure, the cell bank and device Tripsyne, were tested and found to be free of advantageous agents. Testing were done in compliance with U.S. and international degradation in guidance. 

Now to produce each vaccine, expanded and infected with the viral seeds and further incubated for (inaudible) viral harvest is collected and run through purification process that includes DNA treatment by formulation and feeding into final container. 
Turning now to the testing. (Inaudible) we found the final container, the (inaudible), the vital activeit, the vital seat and (inaudible) line contain PCV-1 DNA. Full sequencing confirmed 98% identity of the PCV-1 JE nome and no (inaudible) as well as the line. And to explain this I need to take you back in time before Rotarix development began. So the original (inaudible) from HSC in the 1980s from which we produced the master bank in 1983 and deviced (inaudible) in 1993. The walking bank was used to produce the rotary when screening for PCV-1 DNA was performed using QPC, the Rotovirus, the (inaudible) bank and the master (inaudible) bank was found to comtain PCV-1 N. Contrast, the side line and found negative. We speculate that (inaudible) -- note, that tripsynewas not when master (inaudible) bank was generated. 

So based on on these findings you can find developing Rotarix free of PCV-1 would be a complex process that would involve new Rotarix as well as (inaudible) several years. 

So we have seen where the PCV-1 signal can be found and where it comes from. I will now describe the nature of the signal and as the doctor mentioned, our investigation throughout the same testing algorithm, is the one used to investigate the PRIZ ms of virus in the 1990s. 
We address the four questions seen on this slide. For the first question, where the in-tact virus is supposed to DNA, I want simply put, we cannot excludeat least a fraction of the PCV-1 this does not necessarily mean (inaudible) infecting cells. 
This issue is in fact addressed by the certain question: Do we find viral particle in the manufacturing process (inaudible) infecting cells by permissive cells, I mean for example sent from the natural (inaudible) to pick it. To answer that question, we render (inaudible). This essay is based on the use of cells, permissive, PK-15. When these cells are incubated with the PCV voy RUS they become infected and indicate viral gene that can be detected by (inaudible). 

The negative and positive control shown here validates the availability to detect infected viral particle and window with eye degree of specificity. It can be picked down to one to 10 (inaudible) (inaudible) vital DNA, but this led to innerconclusive results. We could not discrim innate PCV-1 DNA from newly sensitized viral DNA. So in order to investigate the particle in the Rotarix manufacturing process, we tested the equivalence of 15 (inaudible) and we detected indicating the presence of infected viral particle TOCHLT confirm these results, we (inaudible) the test with the equivalent of 300 from (inaudible). And we reach the same conclusion when using real sense as permissive at this point we knew we had virus that could infect permissive cells. 
Now we needed to know how much. For that, we run an additional essay to estimate the type of infected viral particle N. This essay, the sample is (inaudible) dilution, then sets out further for 70 and detect expression of variable by immunostaining. We run the essay on the vital harvest, the manufacturing stage containing the highest amount of DNA KWOPies tend (inaudible) in order to max MIEKS your chance of getting infected viral particle. 
This tiTRAGZ essay, demonstrated the patience of based on these results and assuming, assuming no impact of the down stream manufacturing process, we can also a low level of particle in the final container, the equivalent of this is only an estimation, we will perform additional experiment to determine the precise number of infected vital particle in the final container. 

So at this point in our investigation we knew we have PCV-1 virus in Rotarix manufacturing process that didn't infect big cells, but pigs are not human, so what does it mean for human? To address that question, we first looked at where PCV-1 various present is able and this has been investigated. Let me explain the principle of the essay used. Consider first PK-15 cell. When intubated, this cell undergo vital gene expression and produce progeny particle in the (inaudible), which can be detected with a classic infective (inaudible). 

Will the same thing happen with human cells? To find out, I told him 18 human cell lines and it is what they concluded. Although (inaudible) took place in human cells, the infection is non-productive. We also perform our own investigation to confirm these results. We tested three human cell lines. GMX-5, DUi937 cell line and the F-2 transform (inaudible) line. We included in this test the PK-15 cell line as positive control because we already knew it was positive ininstruction in permissive cells. 
And if we are looking at two things, one could the PCV virus in use final statistics and two, could this as expected we observed both (inaudible) and infection using PK-15 cells. With the (inaudible) cell line we did not observe expression nor did we see positive infection. With the F-2 cell line, results were also consistent with the (inaudible) paper. There was detectable vital expression, but again no productive infection. Importantly we obtain the same results using Rotarix, which as we know contains PCV-1 vital particle. At this stage, the evidence we have does not indicate that PCV-1 succeeded and can induce positive infection in human sense. I have shown you the (inaudible) on other GSK products. First we tested five other cell line uses of SGK and all shows to be NEG tit in contrast to the (inaudible) cell line. 

We tested the inactivated polio virus containing vaccine, which utilized the same master cell bank as Rotarix and production process for polio containing vaccine is very different from the explosives. There is a specific prolivecasion step using chrome at graphy as well as step using formal (inaudible). Here are the results of the investigation for polio virus containing vaccine compared with the Rotarix (inaudible). 

In contrast to Rotarix, in the polio containing vaccine, PCV-1 DNA was detected only in the VITal accents. PCV-1 DNA was not detectable in the (inaudible) in the activated or in the final container. Note that we tested the polio vaccine final container that does not as we have seen for (inaudible) and pediatrics final container. 

Now more importantly, using the PK 15 essay, we also tested the equivalent of 1500 doses from both the (inaudible) and inactivated births nor infective viral particle were detected. 

Let me remind you, the PK-15 essay, when you look at GSK, is able to detect from one to 10 (inaudible) blood test. These results can be understood based on the flowing first. We estimate it's DNA (inaudible) through the polio 37 degree in solution containing 10 (inaudible) formaldahide. 
It has been published that the viruses are not insensitive to formaldahide. Gescard Isnora will conduct investigation to and inact VAGZ step on PCV-1, but at this point we can conclude (GEEZ GEEZ) and no infected viral particle can be found after the prolivecasion step in the polio containing vaccine. 

To conclude my presentation of the manufacturing investigation into Rotarix, first GSK is in the process of evaluating manufacturing change to remain in compliance with regulation. 
Second, about PCV-1 signal associated with (inaudible) and after having done this work testing algorithm, we cannot excludethe possibility of low level of PCV-1 vital particle capable of infecting permissive sets in final containers. But there is no evidence of positive infection in human sets. 

This was also true in the case of the Azian LOcosis case in the 1990s. This is not enough at this stage. 

So as was done with the (inaudible) lucosis virus, we must also answer to the fourth question, which is important question. Is PCV-1 capable of causing infection in human infants? So Dr. (Inaudible) will present this investigation. Thanks for your attention. 

>> Jack Stapleton: Yes, Dr. Laruso has a question for you. 

>> -- 
>> Question: Could you be more specific about what happened in the Help 2 cell line? You said evidence of viral gene, viral expression, was that transcript or was there actual protein made? 

>> Emmanuel Hanon: (Inaudible) so the expression of messenger and the signal was (inaudible) -- and we have not -- we didn't have time to run additional experiment to detect the expression of protein in the Eddelman paper I think confirmed by expression and I don't remember if additional or experiment was done to investigate the expression implication. 

>> Jack Stapleton: Dr. Greenburg? 

>> Question: Do you know how sensitive the PK-15 cell line is compared to let's say infant pig inocalation in many infectious disease? The cell culture turns out to be substantially less sensitive than the natural host. I have no idea, I'm just trying to get a sense of what is the most specific (inaudible) I have a second question after you answer that. 

>> Emmanuel Hanon: To my knowledge, no available data comparing the piglet approach versus the essay, but WLA we did as you have seen is that we choose to select manufacturing process allowing us to test several thousand equivalent of final container and so using that approach we feel collectively (inaudible) in the ability of the test to detect very low amount of PCV-1 viral particle and all internal investigation indicated we can detect for each test the equivalent of one to 10 ccid 50 of infective PCV-1 virus. 

>> Question: I think we meant that the estimate of how much infectious viruses in a dose of Rotarix could be different if your invitro essay underestimates actual activity. You will find that out. The other question I have, have you had the opportunity to look at primary human cells as opposed to primary human cell lines? Frequently the infectivity of viruses varies very much. 
So -- 
>> Emmanuel Hanon: If I may, we didn't do that, we are in the process of doing that, but I can refer again to the Eddelman paper that tested (inaudible) cells that have been submitted to testing and led to the same conclusion. And note that in peek it is this cell type that is infected with PCV virus. 

>> Jack Stapleton: Yes, Dr. Coppin, I should have you introduce yourself and you are unavoidably delayed, I understand. 

>> Yes, I'm sorry, I was unable to make it on time. I'm John Cough man faculty like your biology and microbiology, expertise is largely in retroviruses and virology in general. 

The question I have and maybe this is extractible from your presentations, what is specific infectivity of the virus in infectious units per DNA molecule? And how -- does that change through the purification process? 

>> Emmanuel Hanon: I cannot answer to the second part of your question. What I can answer is the first part. So we have perform investigation trying to estimate the difference of the ratio between the number of DNA copies and the number of infected viral particle in a given (inaudible) and we end up performing such analogys with an issue and you have more DNA copies in the infected viral particle. 
That ratio can be up to 10 to the 7. 
>> Question: Is that, do you know if that is typical for virus preparations that are grown under optimal conditions or virus defective relative to what a good virus preparation? 

>> Emmanuel Hanon: What I can tell you, being in interaction with virus expert, they told us this is not unexpected finding for Circovirus. 

>> Jack Stapleton: Dr. Lou. 

>> Question: Perhaps you already answered that. With Victoria's paper, they estimate on average) a viral DNA copy per vaccine dose of 2.25 to the 5. And so you have three infectious units. You are saying that you have a substantial number of DI, particles in your -- 
>> Emmanuel Hanon: You mean defective by hypothesis? 

>> Question: Yes. 

>> Emmanuel Hanon: I first think it is important to mention the (inaudible) is estimation tis not something we have been able to measure. We simply take into consideration within the manufacturing forces. But this indeed would imply that again we have DNA copies, but few of them are infective. 

>> Jack Stapleton: Dr. Hews, did you have a question? 

>> Question: My question was the same John Coffin asked. 

>> Jack Stapleton: Additional questions then the committee will move ahead. 



>> Good morning, members of the Committee. My name is Dr. Gary Dubin and I'm responsible for the global late clinical development programs at GSK biologicals and over the next few minutes I'm going to present an overview of the clinical investigations we've performed in response to the detection of PCV-1 DNA in Rotarix. 

As you have just heard in the previous presentations, PCV-1 is not known to productively replicate in human cells or cause disease in humans. However, as part of our clinical investigation strategy, we evaluated whether PCV-1 signal in Rotarix is associated with the presence of virus capable of causing infection in infants. 
And to do this, we performed blinded retrospective laboratory testing using archived clinical samples collected in completed Rotarix clinical trials. The studies we selected were required to be placebo controlled and to involve the collection of preand post-vaccination seera and stool samples at predetermined time points. 

We identified four completed studies, which were conducted in Africa, Asia, Europe and Latin America and all four of these studies infants received first dose of Rotarix between six and 12 weeks of age. In three of the studies infants were required to be healthy at study entry and one study we specifically evaluated administration of Rotarix to HIV positive infants. 
This study was included in the evaluation because it might be speculated that PCV-1 if repcasion were to occur in humans, might be enhanced in an HIV positive population. 

Our goal was to test samples from 20 subject necessary each of the four studies for a total of 80 subjects. However, for one of the studies a limited number of samples were available and therefore we compensated this by increasing the size of this subset in another of the studies to maintain total sample size of 80 subjects. 

Our clinical testing had two objectives. First we evaluated the presence of PCV-1 DNA and the pattern of detection in stool samples collected at predetermined time points after a single doze of Rotarix or placebo. Secondly, we evaluated whether subjects receive it would go or three doses of Rotarix or placebo developed immune response to PCV-1 as assessed by the presence of antibodies against PCV-1 detected post-vaccination. 

In each of the study we selected subset of samples for testing using the following criteria. We first considered the subject enrollment number with a goal of selecting for testing the first 10 Rotarix and 10 placebo recipients involving each of the studys with adequate samples. The adequacy of samples two requirements. 
First, the availability of preimposed vaccination time points and additionally sufficient residual sample to allow testing. 

This table provides an overview of the clinical study we selected for sample testing highlighting in particular the number of subjects in each study, the countries in which the studies were conducted, study population, the number of doses administered and the timing of post-vaccination samples. As you will note in each study two-dose vaccination schedule was used and the study performed in hiv positive children where three doses were given. 
Stool samples were collected on at least two time points, post-vaccination for evaluation of PCV-1 DNA, for observation periods up to 45 days post vaccination. 

SER logic testing was performed on the samples collected after administration of the last dose of Rotarix. 

Now to preserve the integrity of the evaluation given these were retrospective evaluations, all laboratory analyses were performed by blinded laboratory personnel. And for the analysis of stool samples we perform KWAUNtative chain reaction or two pcr to detect PCV on two replicaatives for each sample. For the test to be considered positive or negative concordant result. If the results of the testing were not concordant, a third was tested and final result for the sample was determined according to a decision algorithm. 

The final results for each sample were ultimately reported as positive, negative or inconclusive. If the QPCrespect r result was positive or inconclusive, DNA sequencing was performed to confirm the identity of the amplified DNA as PCV-1. 
For the analysis of serum samples and immunoPROK mat essay was used to detect antibody responses. The essay uses PCV-1 pk-15 cells and was developed by professor HANs Now ink at Gant University. He performed all the SER logic testing for the evaluations. 

This essay has been previously used to detect anti-PCV-1 in pig serum and adapted for testing of human serum samples. You heard from Dr. Ming, no credible evidence for PCV-1 serum positivity in humans which meant as a result we needed to use, no human reference available. So for this reason SER logic essay uses pig serum as the positive control. At the bottom of the slide, you can see examples of monolayers considered as positive or negative and two patterns easily distinguishable. 

Just a few words about our analytic approach. The analytic approach was prespecifyd and involved descriptive analyses without hypothesis testing. The sample size was selected based on the size of data in time for review by this committee. So as soon as the PCV-1 issue emerged we FOFRMulated a testing plan and began the process 've identifying studies for roTROspective testing where we had appropriate samples and the process of identifying essays. This left us three weeks for essay set up and sample testing. 

As should be noted because dietary or environmental exposure to PCV-1 may occur, the interpretation of PCV-1 DNA patterns in stool needs to be carefully considered. This slide shows some hypo thet cal examples of possible detection patterns and interpretations. 
So the first pattern shown in this slide is a subject and this is hypo thet cal, negative at pre-and post-time points interpreted as no evidence of viral repcasion. The next pattern which shows PCV-1 DNA at pre-and 1 post-vaccination time point might be interpreted as evidence of dietary exposure to the virus. 

Another possible pattern is the positive result at only the earlyiest prevaccination time point, which might be interpreted as evidence of transient passage of the PCV-1 present in Rotarix through the gastroenteritis tract. Many other possible patterns might be considered. 

The most importantly, the pattern which we believe would be consistent with evidence of viral replication is shown at the bottom of this slide in yellow, is a pattern where one sample with prevaccination sample would test negative. The first post-vaccination sample positive and then higher level of DNA positivity would be observed at subsequent time points. 

Sorry about that. Okay. 

So in any case, I think beyond looking at the patterns of DNA detection, the DNA results must be interpreteds in light of the SER logic results for each individual subject. Okay, I'd now like to move on and present the results from the studies. 

This slide shows results of frozen SERology testing from study one and two and the study shows number of infants testing positive for PCV-1 DNA or inconclusive results and those are shown in parenthesis in each time point. Single infant tested positive for PCV-1 DNA at day seven post-vaccination, the earliest time point evaluated in the studies. Both infants in the Rotarix group and day 15 samples in each infant tested negative. The DNA sequence analysis in each infant confirmed the PCV-1 DNA detected was identical to the PCV-1 sequence present in Rotarix. One infant in the study had an inconclusive qpcr result day SECH. This pattern of DNA detection at earliest time points suggest transient gi tract of passage of DNA present in Rotarix and this conclusion is supported by the absence of PCV-1 antibodies in the post-vaccination serum from all infants tested in the studies and that is shown on the right-hand side of the table, where you can see the preand post-vaccination seer logic results and no products (inaudible) DNA positive. 

Now the results of stool and SERology testing from studies three and four are summarized on this slide. And studies three, two infants in the Rotarix group had PCV-1 detected at day three and one of these infants, the day seven sample was inconclusive and the other infant the day seven sample was negative. DNA sequences at day three were confirmed to be the sequence detected in Rotarix. In other words, the DNA sequence was identical 100% sequence identity to the sequence present in the final container material. Of note, none of the infants who received Rotarix demonstrated PCV-1 SERa conversion and this pattern of DNA detection is earliest time point suggest transient gi tract passage of the PCV-1 DNA present in Rotarix. You will note in the placebo group of study three, one infant had PCV-1 DNA detected by qpcr at day 15 and sequence analysis was negative and to date we have not confirmed the presence of PCV-1 sequences. Two other infants in the placebo group had inconclusive qpcr results at day 15 and 30. In study four, which is shown on the bottom table in this slide, this study again enrolled hiv positive infants, PCV-1 DNA was not detected in any infant who received Rotarix. Also sera conversion was not detected in recipient and shown on the right-hand side of the table. These subjects had SER logic testing performed after receiving three doses of Rotarix. 

This table provides an overall summary of the PCV testing pattern in Rotarix recipients who had positive or inconclusive result at least one time point. 
Of the 40 infants included in the evaluations in total four had positive findings on on either day three or day seven. One additional infant had inconclusive results at day seven. Of note there were no infants with with positive or inconclusive results at any of the later time points evaluated in the trials. Again, in each individual infant, who had a positive result, the pattern was consistent with transient passage of DNA since the positivity was detected only at the earliest time points post-vaccination. 

Now because PCV-1 has not been associated with clinical disease in human, there is no specific adverse event profile which might be affected or associated with PCV-1. To be complete we reviewed clinical data in the five infants who had a positive or inconclusive PCV-1 stool test result for adverse events that are solicited in our Rotarix trials. As you see, none of the infants had diarrhea and overall pattern of solicited adverse event in PCV-1 detected is similar to the pattern observed in placebo recipient described in the U.S. prescribing information. 

So let's summarize the data that I just presented which provides no evidence for PCV-1 infection in the infants evaluated. PCV-1 DNA was detected at only the earliest time points in the studies consistent with transient passage of the DNA present in Rotarix through the Gi tract. Sequence is detected in four inch infant testing positive are identical with 10ZOOR % sequence identity to the PCV-1 sequence in Rotarix and one might expect nuke Leo tide if replication were occurring in human gut cells. Lack of infection is further supported by the absence of (inaudible) including the infants who had PCV-1 DNA detected in their stool. 
Finally, there was no evidence that IB FANTs with PCV-1 detected in stool had adverse event profile that differed from that in placebo recipients. 

So to close out the clinical part of the investigation strategy, introduced by Dr. HANan, the investigations were designed to address the question of whether PCV-1 signal present in Rotarix is associated with the presence of virus capable of causing infection in infants. As per our results, the PCV-1 signal FOIND in Rotarix was not associated with virus causing infection in humans as determined by our testing. 

So in conclusion as part of our investigation, we performed testing on clinical samples to evaluate children who have been previously vaccinated with Rotarix, developed evidence of PCV-1 infection. The testing was done even though our expectation was that we would not find evidence of PCV-1 infection in children since the virus is not capable of replicating productively in human cells. We applied appropriate methodology to ensure selection of the most relevant studies and samples and blinding of laboratory personnel and while our investigations revealed expected pattern of PCV-1 DNA detection in stool consistent with transient passage of the PCV-1 DNA present in Rotarix, currently available data did not suggest occurrence of PCV-1 infection in infants who receive Rotarix in these clinical trials. Therefore, the results are consistent with the published literature, which indicate that PCV-1 is not capable of causing infection in humans. 

Finally nlight of the fact the results I've just presented have only recently become available, we're now in the process of evaluating the feasibility and potential value of additional clinical testing. So I'd now like to turn the podium over to Dr. Friedland who will summarize -- 
>> Jack Stapleton: Actually, I think there are a few questions for you. I have one. Do you have some data on the sensitivity of the antibody test and also on the timing of antibody responses to PCV-1 in pigs? 

>> Gary Dubin: Yeah) tend to be detected relatively early following challenge I believe within 14 days of infection antibodies are detectable. I would like to emphasize again that the way our SER logic testing was designed, we assessed post vaccination antibody responses after completion of the full vaccination series which is either two or three dose necessary Rotarix recipients. Then I think the second question concern the sensitivity of the essay. So we were hoping professor, now would be here since he ran the essay and developed the essay, we believe the essay is sensitive in detecting presence of PCV-1. This is used to detect PCV-1 infection in pigs where sensitivity is high. 
Adapted for humans. One of the things to point out, is that we've adapted the essay in a way we think if anything would be skewed for higher sensitivity in humans. Conjugate is used even though positive control is pig serum. This is a sensitive essay. 

>> Moderator: Dr. Laruso, around the table there. 

>> Question: Couple questions about the qpcr essay on the stool. 
What was your positive control? What do you think the sensitivity of the essay is and did you take some negative stools, spike it with virus and do dilution and see what you got? 

>> Gary Dubin: Yes, so I might actually ask my colleague who actually performed these essay to comment on method logic issues. 
The last question, yes, there were spiking experiments done as part of the controls, but I'd like to introduce Jean Paul Casart, who might give specific details about the qpcr essay. 

>> The sensitivity of the qpcr used for the two analysis is about 30 copies per qpcr reaction. When you spread that in term of gram of stool, it's around four times 10 to the four copies for gram of stool. Of course (inaudible) what we did was to spike negative stool with final container material and it was able to recover two different levels of PCV DNA available of the QPCR reaction. We get 100 copies and four copies of spiking per qpcr reaction. 

>> Jack Stapleton: Dr. Cramer. 

>> Question: Just couple of questions and maybe sort of a comment. 
It seems to me that the shedding in the earliest day verse the early specimen is totally consistent with transmission, path of transmission through the GI tract, but doesn't prove that. It is also consist WENT short-term replication and one -- either one could be an explanation. Towards that end, quantitatively, is the amount of RNA on the day seven specimens lower than the amount you would have seen on the day three specimens? I realize you have very few here, but at least in theory, it would look not good to me if the amount you found on day seven was actually more than the amount you found on the day three, just curious about that. 

And the only other question is you gave as evidence that this was unlikely infection that lack of mutation found in this DNA GE nome of about less than 2000 bases in a couple of specimens, I don't think that is a valid assumption. We have a DNA virologist here or somebody, but I would have to see how frequently you select mutations in pigs after a short term. Mostly I wondered how much -- one last question, did you look for Rotovirus shedding in the same specimens? Or do you have that data previously? 
Quantitatively? 

>> Gary Dubin: Right. Let me answer the question first about the quantitytation. Even though this is a QPCR, given the retrospective nature of the testing and the fact the way stool samples were collected did not fully control volumes, we really don't feel quantitytation can be done, we use quantitative result to determine if the result is about the limited detection or not. 
That being said, with four samples positive, we do have numbers associated with this, but only have one positive sample per infant. We could not assess patterns because an inFANTD, four infants positive were positive at the earliest time point and none were negative essentially at the next time point. 

>> Question: I was only saying that your numbers are too small. 
If there was way more on the two day sevens than on the two day threes, I understand it could have been diluted. I would just wonder whether you looked at that? 

>> Gary Dubin: Yeah, with very limited numbers we had, we did look at the data. We did not discern any real pattern, but attributed that to the small sample size. Maybe come back to the question about the DNA sequences. So we have now done in the four infants JE nome sequences, not only for fragments amplified by the qpcr reaction, but for broader range of nucleotides. In the children we have the enTIR GE nome sequence and sequence identity with the material in the final container. For the third infant 95% sequences has been complete. Again, 100% identity. And the third trial, 100% identity over 50% of the gemome. What does that mean? 
Does that mean, evidence against replication? We speculated since the virus has been adapted for vero cells and that is the source of origin of the virus in the manufacturing process, virus to replicate in human cells, which would be a different species of -- cell line from a different species might need to adapt nucleotide. 
The fact we don't see nuCLEo tide changes we take as supported information for lack of replication, but we realize it is not conclusive. 

Then the last question, I think, had to do with whether we quantitated or looked at Rotovirus shedding in stools? These studies were initially done to do just that. That's why we had these archived samples. We did not however, do RNA detection in these samples. We looked at Rotovirus antigen and we have found evidence and this has been published and also reported in our prescribing information, there is evidence of detection of Rotovirus antigen in stools in a sizeable proportion of infants for limited period of time, it tends to be detected later and tends to persist for a longer period of time, which reflects, we think the nature are of the fact Rotarix does cause the virus limited repcasion and that is part of the mechanism of action. 

>> Question: I was simply thinking in some infants your Rotovirus may not have replicated all that well and if you had a stool specimen, like a marker for passage through the gut. If you have an infant where Rotovirus is not replicating well and stool specimen is negative for Rotovirus and positive for the Porcine virus, it would just again be saying since the Rotovirus might be there in greater quantities at the starting, like a marker for transit through the GI tract. 

>> Jack Stapleton: Dr. Hughes. 

>> Question: To follow-up on that question, do you know for things that don't replicate, DNA from something that an infant eats, what the expected transit time is and how long if for example DNA from pork or meat or something clear much more rapidly than I think you would have reason for concern? 

>> Gary Dubin: Yeah, we have looked at the literature to see if there is information about TRABZit time through the infant gut for things that would be relevant. Unfortunately there is not a LOLT of relevant information. 
What we have been able to discern is that the transit time in infants in this young age range can be quite variable. And sometimes can be prolonged and usually shorter and there is anecdotal information about passage of foreign bodies through the gI tract where transit time can be long, measured in week or more. 
Limited information, but we believe that transit times, there is a range of transit times and we don't have any specific data looking at DNA markets, for example. 

>> Jack Stapleton: Dr. KOF coffin. 

>> Question: Two points. To that last point, a good marker for that would probably be looking for vero cell DNA, there ought to be something one could easily distinguish that from human DNA. 
There is probably an awful lot in your vaccine would be fairly easy to follow if you wanted to do such a study. I assume you haven't. 

>> Gary Dubin: We haven't done that. 

>> Question: The other question relates to get back to your point about nonreplication, in two or three days or one or two weeks, even if this was HIV, you would see virtually identical sequence to what you started with. I would not take that as meaning the identity meaning anything. I have a question, was that a bulk sequence or clone sequence? 

>> Gary Dubin: Clone sequence. 

>> Question: (Inaudible) -- 
>> Gary Dubin: I will let my pcr colleague answer that. 

>> Product of the reaction, not clone. 

>> Question: In that case you certainly wouldn't see mutations, any mutation that occurred during replication would have had to have come up to be substantial fraction of the population already. 
If you sequenced a bunch of clones, you might be able to see something, but a bulk consensus would have remained the same, even for highly variable virus like HIV, and DNA viruses. As a result, show much less variability on replication. 

One more question on that. What is known about strain sequence variation from one iso to another from samples that might be in natural products or pork or different tripsyn batches even. What is known about GENetic mutation from one analysis to the other? 

>> Gary Dubin: There are several published sequences, identified in Rotarix has about 98% DNA sequence identity with the published sequences. In terms of the level of variation in genome sequences for different islets, I don't know if Dr. Ming, fu would have any comment on that? 

>> Dr. Ming: About 5% variation from all the recipients. 

>> Gary Dubin: And just one other point about the DNA sequencing. 
As I mentioned our speculation has been that because the PCV-1 detected in Rotarix has been adapted for growth in viro cells by changing the cell line, but this is speculation, by changing the cell line may be nucleotide suKWENSs introduced. We are actually trying to confirm that in a series of experiments where we are taking the output of virus from Help 2 cells, just the sequences, and see figure there are any nucleotide substitutions which we think would help interpret the data. 

>> Jack Stapleton: Dr. (Inaudible). 

>> Question: Question and a comment. For your hiv positive patients, do you know what their CD four counts or percentages were? And second, the issue of going back to what Dr. Greenburg and others have eluded to. The fact you are not seeing differences doesn't necessarily mean replication is not occurring. 
For clone replication, like occur necessary polio virus, you have a much larger sequence. You will see more changes over that. 
Small sequence here you are dealing with relative to that size. 

>> Gary Dubin: The question about the level of immunocamp myself, these are actually relatively healthy infants so we selected for the study infants that were not immunocompromised by any objective criteria. Nonetheless, they were all HIV positive. 

>> Jack Stapleton: Yes, Dr. DuVA ult. 

>> Question: I can appreciate that you were working with samples that were collected in the past so your stuck with the specimens that you have. But how do you know that the virus actually cleared? The absence of virus at day seven, 15, what have you, and blood and stool, does that necessarily mean that the virus cleared the body? Couldn't it be somewhere else? Like lymphoid tissue or some other place? 

>> Gary Dubin: In order for the virus to actually infect other tissues, I'd say tissue other than gut cells, we would expect that it would need to actively replicate in the gut and we think that it would very likely in that situation induce immune response. So we think the serologic data are important because after two or three doses of Rotarix even in children that had DNA detected, we saw no evidence of sera positivity, consistent with the evaluations previously publishd and individuals heavily exposed to contaminated pork products. 

>> Jack Stapleton: Dr. Laruso. Dr. Howard, it is okay, we can go a little long. 

>> -- the finding can reenforced by the literature and vice versa, this is what was expected to be the case and outcome based on the literature and what we know about how the virus behaves. 

I did want to respond to one question asked earlier about whether or not stool testing was done in upon Skid case. 
It is not part of the CLIN cap investigation proper. The substitute immunodeficiency case (inaudible) ready access to the stool sample, but have requested it 
>> Jack Stapleton: Another question? 

>> Question: One last point. Maybe we will hear this later. 
What happens in a pig when you put PCV-1 and look in the stool a week later, do you see sequence diversity? 

>> Gary Dubin: Yeah, apparently this exact experiment hasn't been done. I know professor Ming has done challenge studys with PCV-1, but I NNG most of the challenge studies the root of inocalation was either systemic or intra nasalfI'm correct, intra MFK LAR and PCV-2 have been given internasally, but the studies haven't been done. 

>> Jack Stapleton: Okay, we'll move on now, thanks. 

>> Good morning, Mr. Chairman and members of the committee, I'm Dr. Leonard Friedland from the clinical and medical affairs team. 

We've heard throughout this morning about the biology of PCV-1 and that it has been in Rotarix from the early stages of development throughout the clinical trials and post-marketing until today. 
Our primary focus is always on patient safety. So in parallel with GSK manufacturing and clinical investigations when we first learned about the presence of PCV-1 we also critically reviewed scientific literature and consulted experts. The unanimous conclusion from all sources, PCV-1 is not known to be infectious in humans nor does it cause disease in humans or any other animal? 
The Rotarix safety data is large, robust and extensive, it's continuously monitored over time and consistently demonstrates the safety of Rotarix. While there is no specific PCV-1 lens with which to query our database, because in the absence of disease there are no symptoms, what I can do today is the following: 
Provide an overview of vaccine efficacy and safety from our large clinical trial database which supported U.S. approval in 2008; worldwide post-marketing safety and effectiveness experience; and favorable benefit risks in the presence of PCV-1. Rotarix has had one of the largest vaccine development programs (inaudible) 40,000 of whom received Rotarix. Efficacy was evaluated threw DWO years or two Rotovirus seasons after vaccination. So therefore safety was also evaluated for many of the infants for up to two years after vaccination. The development program included a large safety study in more than 60,000 infants, specifically powered to assess for interseption. 

The efficacy data come from 24,000 infants randomized in two placebo-controlled studies, conducted in 17 countries. Rotarix was shown to prevent all severitys of Rotovirus, including severe Rotovirus, gastroenteritis, Rotovirus hospitalizations and medically attended visits, as well as protect against commonly circulating Rotovirus types. Clinical trial data collected since U.S. approval continue to demonstrate efficacy in various populations, including Asia and subSaHARa and Africa. 

The 11 clinical trials which supported U.S. licensure were conducted between 2000 and 2007. Analyses over time demonstrate consistent safety profile. The safety profile of Rotarix is similar to placebo. This has been demonstrated in integrated summary of safety of eight clinical trials involving more than 70,000 infants, roughly half received Rotarix. 

Infants were monitored for serious adverse events and solicited adverse events. The incident of serious adverse events and solicited adverse events occurred at similar rates in Rotarix and placebo subjects. Importantly, no increased risk of interception was found compared to placebo. 

Now that I've reviewed the database that supported licensure, I FOL cus on our large global post-marketing experience. Farm co vigilence activities are in place. GSK has a worldwide network of safety personnel who analyze adverse events and expedite reporting to worldwide regulatory agencies for spontaneously interception cases enhanced) comparing the number of cases observed to the number expected. Since the worldwide launch in 2006 over 69 million doses of Rotarix have been distributed, including 2.5 million in the United States. The company has received approximately 3000 adverse event reports, approximately 1200 are considered to be serious is defined by regulatory criteria. This represents reporting rate of 4.3 per 100,000 doses reported. 
This rate is consistent with reporting rates expected with new vaccines. 

This table lists most Marketing events most frequently reported as occurring after Rotarix administration above reporting threshold of PNTD 5 per 100,000 doses. 
It is of interest to note in the clinical trials the incidence of diarrhea, vomiting and fever occurred at similar rates in Rotarix and placebo subjects. 

To see interception on this list is not surprising given large awareness of this event following the road shield experience. It was assess number of interception report reflects natural background rate of interception where reports originated or reflect increased risk following Rotarix. Observe versus expected analyses having conducted the number of cases reported to the company on a worldwide basis does not exceed the number expected to occur by coincidence after vaccination. 

We searched our database for all reported fatalities since worldwide approval in 2004 through March of 2010. In the U.S., a total of six deaths have been reported in temperal association with Rotarix N. Each case, other routinely recommended infant vaccines were comban NANTly administered. Sids, traumatic brain injury) and Fatal airway obstruction were the causes of death. 
None of the reports suggested a causal connection to Rotarix. 

Since the U.S. market introduction and prior to the identification of PCV-1 in Rotarix, three events were added to post-marketing section of the prescribing information. The threents of intra conception, kawasaki disease and gastroenteritis in patients with severe immune defor syndrome. These events are listed in the prescribing information of the other licensed Rotovirus vaccine. 

Various phase four clinical trials have been conducted, including safety and immune (inaudible) trials and) premature infants. 
Populations. We've conducted transmission study between twins demonstrating low rates of transmission with no associated gastroenteritis symptoms. We are also conducting a number of observational studies worldwide. To further monitor the safety and effectiveness of Rotarix. One ongoing study in the United States will include 55,000 infants receiving Rotarix to assess the risk of conception and other serious adverse events. Vaccine effectiveness studies are also being conducted. 

The published study shown here demonstrate the considerable impact and effectiveness of Rotarix in preventing Rotovirus disease in real life settings. These data together demonstrate Rotarix is a very effective tool for significantly reducing morbidity and mortality due to Rotovirus gastroenteritis. To summarize and conclude my presentation, Rotovirus infection is the leading cause of severe diarrhea in developd and developing countries. Prior to the development of vaccine against Rotovirus worldwide one child die Friday Rotovirus every minute TOCHLT date vaccination is the only effective preventative strategy. Widespread use has potential to prevent about two million deaths over the next decade. To date Rotarix confers robust protection against Rotovirus gastroenteritis. As acknowledged by the FDA at the time they notified healthcare providers of the presence of PCV-1 in Rotarix, Rotarix has been extensively studied before and after approval and found to have an excellent safety record. Material from PCV-1 has been present since the initial stages of the vaccine's development throughout clinical trials and post-marketing until today. Thus all the safety data I have reviewed reflect exposure to PCV-1 supporting the safety profile of Rotarix. The benefit risk for Rotarix remains favorable. 

Now hand over to my colleague, Dr. Howe, unless their stapleton would like to entertain questions. 

>> Jack Stapleton: I think it is useful. I know we are running over, but it is nice at the time. This will take the discussion. 
Questions Dr. What areton? 

>> Question: Thank you for the presentation. Is there information from the post-licensure safety experience about Kawasaki Disease? 

>> Leonard Friedland: Yes, thank you. We have one report of Kawasaki disease since Rotarix licensed in the U.S. 
>> Jack Stapleton: Yes. (Inaudible). 

>> Question: Yeah just questions about more the long-term safety assessment, first of all, from the prelin cal data. Stage, what was long-term follow-up for the studies and what have been the findings from the longer-term follow-up? 

>> Leonard Friedland: Yeah, two or four of the clinical studies that evaluate efficacy were conducted for two years looking at efficacy and the four studies were part of the licensing application when we looked at serious adverse events and other adverse events reported in those four two-year follow-up studies there were no difference necessary reporting rates between placebo and Rotarix recipients. In addition, since U.S. approval, we've conducted and finished a three-year study of efficacy in Asia and we've collected and looked at serious adverse events through the three years of follow-up approximately 8400 subjects followed after three years. There are no differences in reporting rates of serious adverse events through three years of follow-up in the 8400 subjects. 

>> Question: Okay. Similar, to you have post-licensure monitoring data for longer term follow-up? 

>> Leonard Friedland: We are doing spontaneous reporting but long-term follow-up, we have two ongoing observational study in particular to mention one study being conducted in Mexico WRSHGS we look at birth cohorts in self-controlled study where it is event driven study looking for specific number of interception cases and there are other adverse events that can be reported in that study and we do monitor those as they come in. In our U.S. observational study which will enroll 55,000 infants, as of June of 2009, about 93ZE ZE infants received Rotarix in that study and approximately 50,000 controlled subjects and while the data are not unblinded, we don't see any raw numbers of adverse events that would raise any concern. 

>> Jack Stapleton: Yes, Dr. Si? 

>> Question: I just wonder if you considered doing a proportionality analysis? I know the value of that is controversial, maybe Doctor, others could comment, but since you didn't have a lens as you put it, to look at specific adverse events, perhaps that would have been a way to look at signals. 

>> Leonard Friedland: Thank you. Of course we have looked at portionality through post-marketing database and we see no evidence of disproportionality compared to other vaccines in our database. 

>> Jack Stapleton: Okay, Dr. Howe. Thank you. 

>> Barbara Howe: Thank you. So I'm going to take a few minutes to summarize what you have heard from GSK and other presenters today and conclude our presentation and share with you GSK's next steps. 

So we heard from Dr. Ming, PCV-1 is clinically benign risk commonly found in a number of products. It is not known to cause any ilinnocence humans or animals. However, now that we know advantageous agent no matter how benign is in our product, GSK is committed to manufacturing using PCV-free 1 manufacturing material. Developing new manufacturing process is a complex undertaking, however, and it will take time. So the question is, what do we do in the immediate future? We turn to GSK's investigation, as well as the benefit risk assessment on Rotarix containing PCV-1. 
As we heard from Dr. HANan, permissive cells, low level of infective virus are present in the process, infective viral particles cannot be excluded in an amount below the limited detection. While virus capable of replicated on permissive cells at this stage the evidence does not indicate production or productive infection in human cells. 

Importantly, currently available data from our clinical investigation do not suggest the occurrence of PCV-1 infection in infants who received Rotarix in clinical trials. And all of these findings are consistent with what we know from the literature as presented by Dr. Ming. 

In addition there is extensive body of evidence both before and after approval supporting the safety of Rotarix containing PCV-1. As you just heard from Dr. Friedland this, includes data from tens of thousands of subjects and clinical trials, as well as post-licensure experience with millions of dozes worldwide. All available evidence supports the safety of Rotarix containing material with PCV-1. 
Now we should also consider the recognized substantial benefit vaccination against Rotovirus disease in the developing world and developed countries and studies in the U.S. have shown vaccination has resulted in a 60% reduction in Rotovirus disease compared to the pre-vaccine era. You also heard estimated expanded widespread use of Rotovirus vaccine globally could prevent approximately 2 million deaths over the next decade. So taking all of this evidence in our assessment into account, the Rotarix benefit risk remains unchanged by our new knowledge concerning PCV-1. What I mean by that, the benefit-risk profile remains favorable. 

Based on the favorable benefit risk, here are GSK's proposed next steps. So first of all, we'll continue the investigations. We'll including ongoing manufacturing investigations and also evaluation of the feasibility and potential value of additional testing. And as I just said, we're committed to implementing manufacturing changes using PCV-1 free starting materials. Again, this is a complex process and it will take time. In the meanwhile, of course we will continue comprehensive farm co vigilence activities in place world DLTS wide. 

So in summary, based on the favorable benefit risk and the science reviewed today, GSK is already continuing to make Rotarix available worldwide while manufacturing changes are being evaluated and implemented. Should the committee and the FDA deem it appropriate, GSK is also prepared to continue to make Rotarix available in the U.S. we will update the registration file and the LAB toll reflect the presence of PCV-1 in the interest of transparency and to maintain regulatory compliance. 

Finally, as a global manufacturer, GSK remains committed to developing and manufacturing high quality, safe and effective vaccines to address important public health needs throughout the world. Today the global vaccine community faces new challenges and as new technologies continue to emerge, more challenges will certainly follow. The Rotovirus vaccines are really just one example. GSK believes decision-making must be based on sound science and appropriate benefit risk algorithm on case by case basis whenever new findings are suspected. These are difficult issues for which we are grateful to receive feedback from this pack, from FDA and regulators worldwide. I will work with FDA and others to overcome the challenges in a manner that best addresses global public health needs through continued supply of much needed vaccines. Thank you very much for your attention. 

>> Jack Stapleton: Thank you, Dr. Howe. I'm sure many people would like to ask questions, but I think in the sake of time, what we'll do and I apologize Dr. Howe, we will move the talk to after the break and during the discussion ask questions of Dr. Howe and GSK. Take a break for 15 minutes. 

(15-minute break) Kawasaki Kawasaki Disease PCR QPCR 



Serum sera RVP Reoviridae test. 








(Please stand by, 15-minute break) -- 






>> Jack Stapleton: If everyone would take their seats, the meeting is about to restart. Please take your seats. 

Okay. I'd like to call the meeting back to order after the break. 
And ask Dr. Gordon Allan from Queens University, Belfast to give us an update on Porcine Circovirus. Dr. Allan hasn't quite returned yet. We will await his return. 

>> Gordon Allan: I want to thank the FDA for inviting me to Washington to talk to you about Porcine Circovirus. My initial brief was to (inaudible) to give a talk and provide overview of PCV-1, patho genesis and detection and ability to affect other (inaudible) etcetera. My brief was change body two days ago to include PCV-2. My time was not changed, so I put in a few slides on PCV-2, which for me is more interesting than PCV-1. I will give you a few slides on PCV-2, but essentially talk mostly about PCV-1. Taxonome, where does this fit in the family of circle of virus? 
PCV-1, does anyone have -- does this work? PCV-1, it's a virus with circular or single strand of DNA genomes. Number of bacterial and plant viruses. We have family circle varridy, in which there are two. Gena Circovirus contains PCV-1, PCV-2 pigeon Circovirus, goose Circovirus, canary Circovirus, as well, and there are a couple others. 

(inaudible) was probably the one that most peoplel worked on, discovered by Brown Richie. Brown actually came to my lab in Belfast and we worked together on the three Circoviruses known at that time. Chicken virus, virus affecting chickens, horizontal transmission, vertical transmission, you only get disease with vertical transmission because of severe anemian in chickens and Porcine Circovirus, too. 

This is a (inaudible), as you can probably tell. This pirate has got (inaudible) Disease, a very nasty chronic wasting disease of parrots which essentially die. 
This is Circovirus and this is the picture produced by Fisher back in 1984, I think it was. (Inaudible) and report today as having RNA genome and not, interestingly enough. And then nothing happened. That is interesting, etcetera, etcetera, and nobody did work on it, except TISHer, who eight years later published a second paper. This time the Porcine virus was growing in lines, dependant on (inaudible), actively dividing cells to replicate. 
The big wigs reported a single strand of circular DNA genome and named the Porcine Circovirus. In Germany and other studies in the U.K., we did studies showing this Circovirus, I call Porcine Circovirus 1, was epidemic widespread with swine throughout the world. 
This is quite interesting N. '82, the same group in Germany failed to generate results in rats, rabbits and humans and (inaudible) PCV-1 in many pigs. 

Essentially this is where we were at the end or middle or end of 1989, beginning of 1990s. We had three viruses, chick anemia, Circovirus, feather, we need size, we needed density, we needed size of the nuCLEo tide and polypep tides and that was that really. There wasn't much being done on Circovirus. 

Then I was tasked with doing PhD thesis I started in 1989, it took me a long time, as you can see, but I got there in the end and we started working on Porcine Circovirus 1 as it was then, pk-15 contaminant. I will run through the results we published with my thesis and compare to other results. Bear in mind, the work we did and this is quite important, on Porcine Circovirus in those days was on the PK-15 conTAMinnant, not PC 1. It has been passed through pk 15 cells forever and doesn't really represent an effect of PCV-1. 
First thing we did, which is good PhD is to look at what lines the virus grew in. We took a selection, chicken cells, continuous pig kidney cells, primate testes, BO vine cells, human cells, highlighted these two in red because as it turned out, these are two important cell links. 

The virus grew and initially in pig kidney, pig testes, pig lung, didn't grow in chicken cells. Surprise, surprise, no chicken virus. Did grow in BOvine kidney cells, which was quite interesting and infected BOvine kidney cells O. Path size the number of cells decreased and eventually no replication. However, if you look at the continuous cell lines we used, cows and pig kidney, continuous pig kidney, this is PK-15, we call it HANover, because we got it from HANover. Vero, monkey kidney. The virus actually grew and replicated fast in PK-15, the host, and also in Vero, which was surprising actually. If you pass through PK-15 and pass through Vero, you find it actually grows as well fnot better in vero, than PK-15 cell line, which in retrospect if you were choosing a cell line not to grow PCV-1 contaminant, vaccine, it would be zero. Behindsight is a wonderful thing. 

This just gives you summary of that and this is a picture of primary infection to vero with PCV-1 as it was then. You get fluorescent cells. If you pass through vero, the virus grows and you get a CP if you pass it long enough. PRIMate picture, homo loggous, if you use that terminology, pass through that and you get the same picture. I would argue you get more virus in viral than PK-15. 
Interestingly as well when you pass through vero, it changed our journey. It changed as determined by reactivity with antibodies reproduced. I will show you the results later. But this shows you what happens. These are duplicate cell cultures. This is with antibody 2E1, which viral pass as PCV-1 and this is staying with antibody hitch four, which in HANover or PK-15, but doesn't react at all with the vero pass PCV-1. As you pass through viral, it changes. What we did not do because we were not doing those thing necessary that day, we did not sequence the viruses. I think they are probably still there and if somebody wants to sequence them, they are welcome. I'm not going to do it, I think they are still there. 

The one thing I would question that we didn't do this either, come to experimental infection neither. We experimentally infected pigs with the pk-15 and did not experimentally infect with pk-15 viral or viral islet. Again in retrospect, would have been interesting to do it. 

Epidemiology, widespread in pigs, virus widespread in pigs. We did not detect antibody in sheep, cattle, humans or goats in our study and PCV-2 one antibody about for decades, we went back as far as 1969 and we found large numbers of pigs in 1969 and conversed to PCV-1 certainly in northern Ireland comes quite lipped. Conversion is rate between 12 and 13 weeks of age, which is quite for normal pig virus. 

Very simple table, all self-explan tory. There is the space age. 
Widespread in pigs, nothing. We had that at 1 in 40 dilution. 

Now we have this paper from TISHer which came out in 1995, which is quoted in the literature every time you lift a paper on seerology for PCV-2. This paper quoted as having detected antibodies in a number of species. Humans, mice and cattle, I don't think there are any other reports. I personally, personally, personal opinion, I don't believe these guys demonstrated antibodies in humans. This is a picture of the paper. This is rabbit hyper immune PCV-1 antibody they produce. 
This is monoclonal and this is sera, and these are all one and 10 dilution. Anybody doing immuno(inaudible) is asking for problems. 
Why they would want to do it, I don't know. One in 10 dilution is a nightmare if you are looking at certainly feetal SERa. You get nonspecific standing. I don't believe this is anything to do with PCV-1 in pigs and anything to do with Porcine Circovirus in humans cross reacting either. I think it is nonsystemic stemming. I think it is nonspecific stemming. 

I mention monotonal antibodies. We produce monoclonal antibodies specific to PCV-1. We have wide range of specific to PCV-2. These actually were used to differentiate when we isolate the PCV-2, we used monoclonal antibody to differentiate between 1 and 2. That is part of the pieces of the patent. We used them to develop and analyze and use for chemistry. And this is probably the most important. We used them to differentiate PCV-1 strings and inverted commas to look at the PCV-1 viral and look at the end of the species, in the last months of the species, isolated two PCV-1 (inaudible) and used them to differentiate those, as well. 
There was a different standing pattern compared to PKin the kidney. 

This is characterization of monoclones. They are neutralizing this, one here, one in 40, and the rest were not. And this is complicated slide, I don't want to go into it in detail. Sufficed to say, a number of patterns with moano cloneals. The reason I show you this, those monoCLONals did not react with the PCV-1 that was passed through viral and lost reactivity. And that particular QB 7 lost reactivity to the PCV virus passed through viral. 

We used differentiate -- this is a fee license from PCV from an abortion, stillborn, related to PCV-1 10 to 74. We got this reactivity, sealing the pk-15 virus, different pattern of reactivity. We did use that to differentiate (inaudible). 

Again, good PhD paper. Some properties, essentially what we did was comfutureifiy PCV-1 out of cell cultures, using 14 to extract it and for anybody wants to extract PCV-1, use (inaudible). We did purify using moncloned antibody capture. The usual stuff here, ph 3 chlor form 56 70 resistant to pH 3, resistant to chlor form, sensitive to 70 degrees there is a paper in the literature that says activator of 90 degrees for five minutes. For PCV-2 we know that (inaudible) PCV-2 and PCV-1 is found in pig's meat. 

The physics of the physio chemical properties of PCV-1 are in my opinion going to be the same as PCV-2. 
Buoyant density, let me confirm Tishur, sedimentation coefficient was 57. Patho genesis, we did two patho genesis studies or two different methodols, looked at invitro studies of prelive ral bone marrow, lymph nodes, etcetera, and did cultures from swine, sheep, cattle and humans. What we found essentially was PCV when replicated in Porcine, microFAJ in VITro. I personally could not get PCV-1 into human micropHages derived from periff ral cells. I could get it into BOvine micropHages, but not into human cells by simple inocalation. I look at immune functions of the cells. 
(Inaudible) there was little change, no effect on pH agocitosis. 
Slight effect on the receptors and very transient regulation of mse 2. There was very little in vitro. 
This is a table that shows what happens when you infect mononuclear cells from ovine culture. The virus goes into both. 
The virus is degraded and we start getting new infectious virus coming out and BOvine culture, we have no new virus coming out. 
The virus in our opinion was replicated in Porcine cells, but not in Ovine. Patho genesis, part two, experimental infection of CD pigs. These are close from deprived pigs. They are not secarian derived, not cD.C. d, and they are not antibiotic pigs. They are (inaudible) deprived pigs. They are not biologically clean. 
Hydrogen, but not environment. They are exposed to a number of infectious agents, unknown presumably. We infected these by nasal route. What I mean, somebody was mentioning this inocculation. 
If you inject a pig inocularly, (inaudible) by dropping it into its nose, the pig will end up swallowing 25%, so you will inoculating them orally, as well. Controls are the usual with PCV free. These are pigs held in clean, but not sterile environment. 
They are fed milk and there is by my colleagues -- a table picked virus after eleven days. Lymph nodes, sinus, this is probably indirectly fluorescent, lung, spleen, buffy coat, we have one there. We got very well, some in the small intestine N. General, we did not get a great virus spread. We got no clinical disease. 
There is caveat on that. In retrospect, this experiment was extremely flawed because we know the effect of pigs for PCV-2, you get no clinical disease at 11 days. You get clinical disease starting about 15, maybe 16, maybe 20 days and the arms will eventually die about 25 to 30 days. So by 11 days post-infection we would not have expected or should not have expected, we didn't know then, should not have expected clinical disease. I'm not saying wouldn't be clinical disease, I'm just say nothing retrospect, we should have left the pigs longer. The second caveat, we know the affect of the pigs with PCV-2 alone, we don't get any reasonable disease. We infect pigs with PCV-2 alone and immunoSTIMulate them, then we get massive disease and none of this was done to these pigs. 
That is the caveat. I am not saying we would have clinical disease if we had done this. In retrospect, we should have done it and haven't done it. 

Distribution, quite a lot of virus, PCV-1 was one of the better cells and (inaudible). This is lung, fluorescent and PCV-2, this is spleen or PCV-1, sorry. This is lung with PCV-1 and spleen. 
Distribution of virus in fluorescents. We look at feetal material and fetal SERa and check them for antibody. They were all negative. We had two virus, two PCV-1 islets from feetal samples and two PARG parTISels. We made sure and the first thing my boss said to me that, is laboratory contaminant, the pk-15 virus. I said, no, we haven't. We didn't do seKWEBSinging, but screened them with a panel of antibodies and the reactive reacivity patterns were different. 


Porcine Circovirus, 1-800-75CONED collusion, Dr. Ming has gone through most of this, single stranded, no evidence other than swine with PCV-1 no report of disease associated with PCV-1 infection. That is a statement of fact. PCV-1 DNA can be infectious, but you have to make a clone with a tandem repeat on it. The discovery of PCV-2 in 1996, virtually nobody has done work on PCV-1. PCV-1 was very interesting, it was a great molecular tool for molecular biologist who want to play around and look at things with genes, etcetera, etcetera. In the real life and we'll world, PCV-1 was not a problem then and all of a sudden PCV-2 popped up, associated with the disease. Everybody dropped one and started working on 2. Some work has been done, few M LEK LAR biologists on it. One is working on organization. What I would like to do if I was in the business of PCV, which I'm not essentially, was go back and do work in the PCV Bureau ask what we have and the two licenses. There is mention, in one vaccination has been detected in vaccine. 

(Inaudible) mentioned detection methodologies, but I'm sure that will be covered later. I will get through the four or five different analogys you can use. PCR being covered by previous spiker, I will not do that. You can use genomics program, which I don't understand, but I'm sure Philip will explain this later. 

You can grow PCV-1, that is relevantly insensitive technique. You can use capture laser, not very sensitive. You can use electron microScoppettay, not sensitive. You can use experimental infection of cd, our pigs, types of pigs, but problems, sometimes we get contamination. Or use experimental ultimate sensitivity. 
We know from work we've done and conjunction with HANs that if you take PCV-2 and sell cultures and use the dilution to infect pigs, you will find three to four log different in the infectivity in pigs. The most sensitive methodology to look for infectious disease, infectious material, is to look in a clean pig system. 

Polyclones, all the equipment and materials you need to do those are available. 

so that is PCV-1 essentially. Quickly PCV-2, Philip asked me to do something on that. First recognize in '97, first seen as a disease? 1991, PCV-2 is not a new virus, it is a newly recognized virus. 
It is necessary causal agent of puws, that is a devastating disease, I will show you pictures of that later. It is monologuous, and they have one 85% and two 62%. PMWS, Porcine multi systemic is what it describe its to be, syndrome of pigs that initially was seen in post-wing pigs where they wasted and eventually died. When it started in Canada and France and spread to Europe, you were looking at death in the region of 40% of pigs and if you have a thousand per unit producing 10,000 piglets twice a year, 40% death rate is quite high. So it was a very severe lethal disease for pigs. It is now controlled by vaccination. 
Essentially at the moment three SDRIFRNTH genome groups of PCV-1. There are two being recognized in China, which I heard about, but haven't read about. Some people say the virus ooh peers to be changing. I'm not sure I agree with that. I see HANs here, he will probably argue it is WRCHLT is HANs? HANs will argue the virus is changing and being more virLANT. I don't know if I agree or not, we will see. 

I would perhaps argue and argue for considerable time that the virus is an old virus, but the way we raised pigs bred pigs changed dramatically from where this emerged. The pig we rear now is different from the pig reared in the '30s, 40s, 50s, 60s or 70s, totally different animal. There appears to be nothing recombination. The caveat to that, not a natural recombination. 
That paper was published and there is a logical explanation for that finding. It is not to say it is natural recomBANT, okay, you can ask me, but I don't want to say anything more about it at the moment. 

(Inaudible) these are pigs obviously. These are all -- this animal has wasting disease tis about half the size of this animal. 
This is severely wasted disease animal. You get very enlarged lymph nodes. You get pneumonia, you get very enlarged kidneys, hugely enlarged lymph nodes and with leesions and these pigs. So PCV-2 is the cause of the disease. 

And that's all I have time to say, I could talk for two hours on PCV-2 that, is all the time I have to say about it. Philip, I'm blaming you for a lot of things, but you asked me to mention other swine viruss that might become important in the future. There are three -- sorry, four other swine viruses new to swine viruss that in retrospect, that is what happened with this and may or may not become important in the future with other human vaccines where pig products are used to prous them. Porcine boca viruses, they are recognized Porcine viruses, members of the parvo virus essentially. (Inaudible) growing cell culture. This is one of them. This is a growing cell KWULTure. The from a bocavirus in Sweden, I believe there is sequence being published in the U.S., which again is different from ours and the Swedish one. Swine boca viruses are emerging, again, that could be a problem if this continues to use pig tripsyn. Parvo virus, this has been running for a long time, 2001. Very little work has been done on it. We looked at pigs and found 40% by DVR, we have medical diagnostics for that. (Inaudible) again actually swine in Hong Kong, we have 9.2% positivity in northern Ireland and molecular diagnostics available for those, as well. Probably the most important one of these, which is not a member of the parvo virus group, a member of the circle virus group is swine tt virus. 
Genotypes. Equivalents of the viruses and this is probably the most important, but I am not an expert on swine TT. Steve Coker out there somewhere, is, and you want to talk to him about this, you can. There is high PROBability that (inaudible). 

Vertically transmitted swine. We have shown some of the veterinarian vaccines are certainly contaminators for swine tt. We have molecular tools to look at swine tt. And that is available in Steve's laboratory. That's me finished essentially. 
I want to thank the people on that list. I want to thank the FDA for their invitation, again. And especially thank Denise, she put up a lot of e-mails and hassle from me during the organization. 
Thank you. 

(applause) 
>> Moderator: Thank you, Mr. Alla n. Questions? 

>> Question: I want to follow-up on a comment you made. If I understood what you said correctly, PCV-1 changes antigenically when passed in vero cells and react differentially to whether the virus, right? 

>> Gordon Allan: Right. 

>> Question: The comment about what the substrate for the antibody assays being used to look for infectivity in humans, if you are using for lack of a better term, the wild type, or the PK-15 virus as your substrate, which you will not pick up antibody to the vero cell adaptive virus. 

>> Gordon Allan: The answer is I don't know, I suspect using PK-15 contaminant as your substrate, so you are using the cell contaminant, which is not, we don't know if it is like wild-type PCV-1? Do you know if the contaminant, the question is is PCV-1 substrate and analyzer close to near from, similar to the PCV-1 viral? 

>> Question: What I'm using is (inaudible) essay for if you talk about detection of antibodies, yeah? I'm using as basis or cells inoculated to PK-15. PCV-1 that is the target, the antigen, and then we add the human seran and detect if there is reactivity. We don't use monoclonals. 

>> Question: If you don't use the vaccine -- 
>> I do. 

>> Question: I'm saying -- 
>> If humans are being exposed to vero cell adapted virus, that changes antigenically different than the Pk-adapted virus. If you are looking for human antibody, lack of antibody as expression of infection, then the substrate has to be the human adapted virus and not the PK adaptive virus. 

>> Well, let's say sufficient cross reactivity, monoclones are not doing the job. The full clones doll it. We are happy to use PK-15 and within that, the PC-1 or PK-15 PCV-1. When we use -- well, let's say, if I use polyclonal because we don't have humans here, but if you use our peek polyclonal serafwe use that for PCV-1, then we peek at (inaudible) detect it. If we have it in, if we use the cell and infect it with the vaccine, the virus is still detected. 

>> Question: I'm not talking about detecting the virus, I'm talking about detection of antibody in humans sear? All right. So if the antibody in human seran is going to be a reaction to the virus that the humans were exposed to, which is the vero cell adapted virus. If you use as your substrate, the PK-15 adapted virus, huPANs may not make antibodies to that and you will say they are not infected, but they may be infected, you are just not using the right substrate. 

>> I think we can tell there is a lot of more problems (inaudible) -- 
>> There were nine monoclonals we made to PCV-1 PK-15 contaminant and a number of polyclonals and as we passed the virus through vero, by the time we got to the fifth or sixth pass we started to see a change in the reactivity and that change became static of 10 or 11 passes and didn't change after that. Three of the monoclonals, highlighted there, went flat negative, nothing. One moano cloneals changed the pattern. The polyclonal antibodies, we are the chicken polyclonal antibody in chickens, they reacted with the vero, no question about that. The monoclonal antibody pattern changed and interestingly, I think the immunofluorescent pattern seems to have disappeared. 

>> Question: Can I ask a single point because I think it is very important point, it is about the value of the essay that has been used. In the two experiments in terms of (inaudible) the second experiment, which was tiTRAGZ essay, it was about the use of the particular antibody against PCV-1 contained in (inaudible), so we detected positive stating which confirm the fact that the antibody is indeed able to detect the PCV-1 that is present in -- 
>> Question: Can I ask you, did you trip up the antibody against the (inaudible) or heteroologous. 

>> Question: That has not been done. 

>> Question: It could be (inaudible) you don't know? 

>> Question: No. 

>> Would be interesting. 

>> Question: The fact, again in the experiment presented, we tested equivalent of 1500 final container, 300 final container, we also perform one test with equivalent of 10 final container. 
(Inaudible) not about antibodies anymore. Then we get negative signal, which most likely is due to dilution, but it goes really into consistent with the tiTRAGZ essay we generated with the (inaudible). 

>> Well, I want to add something more. Concerning PCV-2 for instance, which is a related virus. We made a lot of monoclonals against PCV-2 and although polycloneals are cross reactive, you can see different in reactivity pattern in between the monochromeals. I think we have a similar thing that your virus is changing and your clones are still doing the job. 

>> Dr. Debold, do you have a question? 

>> Question: Thank you for the presentation. You said that zero conversion in pigs occurs at 12 to 13 weeks of age? 

>> Gordon Allan: Yes nnorthern Ireland, something, we saw -- 
>> Question: Does that have VMcasions for when we should be checking for the presence of antibodies in human infants? 

>> I don't know the answer to that, I would think not, no. Well, basically the PCV-2 infection is by general standards, quite a slow infection. It takes time to take off. For disease production, takes a long time to take off and sero conversion, normally two to three days later than parvo or other virus infection. Regarding humans, I couldn't comment, I don't know. 

>> I think Dr. Friedland would like to respond to that. 

>> Dr. Dugan. 

>> I'm sorry. Doing doing in the clinical evaluation, the sero logic evaluation was done after the vaccine, that would have been several months after the first there was a fairly large time period between the first serologic testing. There were intervening doses, as well. I think that time period would have been covered. 

>> Dr.? 

>> Question: So series of questions for you. So would you expect to find PCV-1 in pancreatic extracts from pigs? 

>> Yes. 

>> Question: Okay, so -- 
>> Actually expect to find more PCV-2 than PCV-1, but yes is the answer. 

>> Question: The next question is if, because pancreatic enzymes are used to supplement individuals that have cystic fibrosis F. These individuals were taking this for a long period of time, would this be interesting substrate of individuals in which to test for antibodies against that particular virus? PCV-1 and PCV-2? 

>> So these children are being supplemented -- On a daily basis. That is correct. 

>> The answer, yeah. Would be a good substrate to look and see if all injestion of PCV-1. 
>> Question: So I propose a study. (Laughter) 
>> Yes, Dr. Self. 

>> Question: I guess a related suggestion, because genotype 3 Hepatitis C virus is transferred to people, there is little acute Hepatitis in the United States, prevalent studies show there is fairly high PREF lance in some states, particularly hog producing states. These were the individuals who had documented exposure to swine virus. And potentially would be a good set of subjects to look at. And then from the perspective of compromised patients, there are increasing reports of Hepatitis E infection and chronic Hepatitis in transplant patients and again I think that might be a group where you potentially would have specimens, as well, to examine. 

>> I want to mention one more thing before I go, can I? PCV-2 is in a lot of ways a very strange virus, but one thing which might be important is that to get good disease in pigs with PCV-2, you have to infect them with PCV-2 and STIMulate them. We interSTIMulate them and give them second infection or vaccinate them. If you are doing, I don't know what the schedule for children is, but if you are giving them PCV-1 and then giving them another vaccine, you are immunoSTIMulating them and I'm not saying it is dangerous, I'm pointing out for PCV-2 in pigs you will not get good disease unless you immunoSTIMulate them. 

>> Jack Stapleton: Okay, no other questions, thank you for your presentation and next speaker is Dr. Krause, from FDA CBER. 

>> Phil Krause: I will give you perspective on other time when is we needed to think about events that might have some bearing on discussion today. Then I'm going to describe CBER's laboratory assessment of Porcine Circovirus in vaccines. It was found act VAGZ of inactivated polio vaccines didn't activate sd40, but sd 40 free vaccine was produced as quickly as possible. Licensure was delayed until sg 40 free preparation could be made and there was no recall of inoculated polio vaccine and no release until sg 40 was removed. To summarize, a lot of information -- did not convert to sg 40 and there have been concerned about human cancer, but overall the evidence doesn't support a role to summarize data. 
There were substantial epidemiologic studys to look in after this event. 

Would like to also mention the situation withine dodge nus in egg-produced vaccines. This came up in 1990s when more sensitive pcr test called product enhanced RT test for enzyme reverse was developed and reverse script case enzyme is present in all RET TRO viruses. The presence suggests that retroviruses could be present. In 1996, undetectable quantities were present inavian produced cell vaccines. Additional studies showed indodge nus virus was defective particle and does not induce production in cell culture. 

Of course, there was long safety record of hen's egg produced vaccine together with absence of potential harm to humans, which were important considerations. 

In the early 2000s, we had to consider the impact of transmissable (inaudible) issues on vaccines. The concern was raised BO vine derived materials from countrys with BS e, were at risk for BS e, could pose risk to VAKS NEEs. As solution was changed to countries not categorized of BS e. For products with potential exposure to BS e, BO vine derived materials from countries at risk of BS e, risk assessments were performed based on MOKS mum possible exposure, potential IBfectuous doses, etcetera. Many virusees were rederived to remove all doubt, which we were able to move forward from that, as well. 

Then I'd like to mention many discussions we've had over the last keck AEDZ on cell substrates. We've had numerous discussions and presentations on the introduction of new cell substrates for vaccine production. The discussions addressed issue posed by tumor FENo type, infectivity and ancogenicity risk of cell DNA. 
We are dealing with THEER RET cal risk in context of introducing new cell substrate. These issues as we introduced new cell substrates, addressed by risk assessment. We've been able to move forward and start using new kinds of cell substrate to produce vaccines. 

There was a previous FDA evaluation that addressed Porcine Circovirus virus and want to mention that, it was related to pancreatic enzyme that was mentioned a few moments ago. There was advisory committee meeting discussion in 2008 of one therapeutics committee s. This was broad rangeing and covered all potential Porcine virus, BO vine and Porcine Circovirus were most likely to survive for the products. 

And the final solution of a lot of discussion was potential for exposure to Porcine agents mentioned in the package insert THF product. 

So I'm going to switch gears now and tell you a little about what we've done at CBER to evaluate the issue in the vaccines that we're discussing today. 

So our major scientific approach has been designed to try to understand where PCV and Rotovirus vaccine is likely to represent infectious virus. Really, two approachs to get at this question. 
One of these approach system molecular approach, these molecular study and the other is cell culture studies. The kinds of molecular studies that we've done have been addressed confirming the finding of the presence of PCV nuCLEic acid and vaccine. We want to determine how much PCV nuCLEic acid is in the vaccine. We have done studies to determine whether PCV nuCLEic acid are particle associated. We asked the question of whether PCV nuCLEic acids are present as full-length genomes in the vaccine or if we look at preparations enhanced for particles where we could find full-length genome in the particles. Compare with the sequence of known infectious PCV 1. What we reasoned then if we had answers to these question fist one could find full length particle associated PCV-1 sequences in the vaccine it was likely those would represent infectious virus. Then we went on also and did cell culture studies to ask the question more directly of whether vaccine inoculated cells show evidence of virus infection. 

In our initial studies we used four conventional PCR essays, in some we developed cells and some we obtained from literature. 
These are numbered in correspondence with the next slide. As you may have seen in the previous diagrams, PCV has two major open reading frames. On the right-hand side of the circular genome is the replicate gene and on the left side is the caps gene. We used PCR that targeted both the capsid and replicates of the genome, and we also used PCRs of different lengths. When we did the study, we used sequences and hybridization to confirm our results. 

So this summarizes our conventional PCR results in the slide here. 
And the way that these, this experiment was set up we tested individual vaccine lots in duplicate and did three separate independent experiments labeled extraction one, two and three, and used various describe PCR primers to study these individual extractions. We studied Rotarix and Rototech and also study RotoRick spiked into Rototech or into Serum, in this diagram then it read being it was positive for PCV-1, we found the appropriate band and were able to confirm that band by sequences and the negative means that we did not find the appropriate size band and the ones that were white weren't done. The findings in this experiment included RotoRicks was consistently positive for DNA. 
Rototech was positive due to sensitivity. 
That is important to understand about PCR essay, the sensitivity depends not on the number of can detect, but how much material you put into the essay, we started with one cc of vaccine and extracted 100 microliters of that and came back from that, 5 microliters went into the PCR reaction. These particular essays started off testing one-200ths of the dose of a vaccine. In a very sensitive PCR essay, the limited detection was not as robust as we were able to achieve later on in the slides I'm going to show you later by testing a larger proportion of vaccine dose. 

All of our essay controls, yielded expected results and these findings of course are consist WENT findings reported by GlaxoSmithKline, as well as by Dr. DELwart. 

I told you that we wanted to see whether we could find full genomes in the product. We developed PCR to get almost the entire length, 1638 nucleotide PCR, which gets almost all of the genome, which for PCV-1 is 1759 nucleotides. We cloned the product from final product. Based on the sequence of this, as well as sequences that Dr. DALwart made available from metaGENommics study, we have rotoRick's final container available and although there are variability in the sequence, no nucleotide changes not reported for wild type viruses. This includes no changes in open reading frames. So we reasoned from this that we were finding the full length genome of the virus in the vaccine and the sequence suggested it was similar to other viruses which were known to be infectious. 

To follow-up on these studies we then developed quantitative PCR essays. In these PCR essays, we use three PCV-1 and two PCV-2 primer pairs and you can see for PCV-1, we are targeting replicates gene and capsit gene and PCV-2 primer sets target the caps it gene and we use primers of different expected product lengths and couple PCRs who you saw in the conventional PCRs and adapted by using probe, as well. 

We studied DNA extracted from vaccine samples. We extracted our DNA in two different ways. We did total DNA extraction in which we got all of the DNA out of an individual vaccine dose or some cases portion of vaccine dose or a sample. And we also did what we called Caps It prep in our laboratory. That is preparation, which enhances particle-associated DNA. What we do, treat the material with nucleisis, get rid of DNA or RNA and we ultracentrifuge through gradient which because only particles should be colored by cent rificasion. We suspend back up to the original volume. So in the Caps It prep, if DNA survives that, it is very likely that DNA is associated with the particle, which survives the nuclease. We quantify pcban in experiment by quantitative PCR. 
these are the results we got with RotoRick here shown to the left. 
To walk you through the experiment, on the X axis, I show results using five different PCR reactions we have, the three ones in black for PCV-1 and the two ones in red are for PCV-2. With each of these PCRs, we look at direct extraction and the Caps It preparation, the direct shown by open boxes and the Caps It extraction shown by closed bar here. And we tested two different lots in this particular experiment of the GSK vaccine of RotoRicks N. This case we used full dose of vaccine in our extraction, which gave us a better limit of quantitytation than we had in the other experiments for this. We had a larger amount of DNA that was going into our extractions. 

What you can see here, both RotoRick samples were positive in all three essays and both of these examples were negative for PCV-2. I am not showing essay control but we do multiple positive control, including 10-fold dilution series. These essays able to quantify down to five copies because five copy standard is positive and it fits on the linear curve. 

Not all the virus DNA is full length, though, as you can see. The longer the primer set that we use, the less total number of PCV copies we detect. And however at each PCR fragment size, if you compare the open and the closed boxes, most of the PCV-1 DNA was particle associated because the closed bars represent particle associated nucleic acid. Using the long emprimer, we can say in these vaccine doses contained 100,000 copies of near full-length particle associated one DNA, 10 to 15 being around 100,000 copies. 

We did additional studies on Rotarix using more sensitive PCR and found PCV-1 and PCV-2 fragment in the rototech final container. 
We found particle associated PCV-2 in the rototech bulb particle associated for PCV-1, but further studies are ongoing there. 

We attempted GSK ipv and what I can tell you they are not conclusive. We tested the final container for PCV-1 and PCV-2 and they were negative. What we found, spiked RotoRick into the IPV, not able to detect all PCV-1 DNA we knew to be in the rotoRicks, we found, and didn't spike it into the ipv. This experiment is considered inconclusive because there were some inhibition, through extraction or through the PCR. So we're planning follow-up experiments. Follow-up experiment would be probably most readily performed once we have bulk samples available and there has been delay in us getting the bulk thanks to eruption of the vol canno in iland and various import restrictions. But I'm happy we will be receiving a bulk and it is being delivered this afternoon. We'll be able to do the studies soon. 

So we also did infectivity studies for PCV 1 on the GSK vaccine and there are a number of considerations in setting up activity studies because speaking of someone who didn't work with the virus until about six weeks ago, this is not an easy virus to work with. 
The virus has to get into cells thas to find its way from the cytoplasma to nucleus, the cycle time can take time. Unless it is in s-stage and synthesizes its own DNA, the virus will not replicate. 
It is a small and simple virus, has a couple genes, it will relying on the cell to provide what it needs to make copies of itself. So as we thought about this, we recognized that since we are starting with vaccine samples, a risk act VAGZ of Rotovirus might inactivate the PCV. Preserve PCV in the sample. There was theoretical concern that BOvine might contain antibodies of PCV, although Dr. Allan tells us it doesn't, it does reduce the sensitivity of the study. We want to make sure as we do the studies no exogenous PCV was being added to the culture. 
Rerecognized based on the literature, different cell types have different susceptibility to the virus F. Cells became confluent, the virus wouldn't grow. We had to make sure to keep the cell necessary growth phase. Another complexity of working with this virus, the virus doesn't cause cytoplastic effect, you can't look at the cells to see if the virus is growing. 

Our approach to each problem were as follows. We used heat act VAGZ under condition where PCV is resistant to get rid of Rotovirus. We did one other thing, we did not use GSK manufacturer supplied for the Rotovirus vaccine, which we recognize was designed to help keep the Rotovirus more stable. We instead used medium and thought the Rotovirus might be less stable when we are doing heat and act VAGZ. We used immunoglobullin serum for the culture in case the presence of antibodies might interfere with results. We used recombinnant tripsin and aJEPTs to make sure no exogenous culture was being added. We used swine tester cells for our experiments and not because we think swine tester cells are better than other cells where the virus is known to COMBROE, but cells we were able to get into our laboratory quickly and we were able to get to grow to large enough quantities we could do a fair number of experiments. We also have in the meantime done experiment necessary pk-15 and in the virus does grow certainly release in pk 15 as well as in the swine tester cells. We did these experiments in swine tester cells. 

To make sure the cells stay in growth phase, we were careful to inoculate cowboy confluent cells into larger flask at day three to keep them growing and have as much s-phase time as possible. We evaluated cultures by quantitative, which is different read out than others have used. 

here is the result of our infectivity study on a couple of lots of rotoRicks. Just to tell you more about how this is done, times zero, we took a single dose of vaccine and put that into a flask of cells. We absorbd that for a total of four hours and removed the inoclem by watching three times to clean off the inock lem. 
We took our time after that wash. What we are seeing here at time zero should is represent DNA that got associated with the cells during that absorption period. Everything else in the dose of vaccine was washed away. 

Then, day three, we took a very small alquad of this out and the rest stayed in the culture through the subpassage, and then day six we took samples from the then larger flask to determine the total amount of POOEZ PCV-1 DNA present in the culture. We evaluated mock infected cells, as well as cells infected with two different lots of rotoRick and we also evaluated cultures by direct extraction in the open symbols and by the Caps It in the closed symbols. The mock infected swine test yielded negative results. Cells inoculated with rotoRicks showed increasing PCV-1 DNA quantities measured by quantitative PCR. The closed symbols were also positive, the DNA was also produced. We also look at super of this culture and it is not shown on this graph. Particle DNA included in the full-length PCR, was also detected in subculture super name at day three and six. I don't show it on the grab, but inocalation of cell license from day six, we took the material at day six we and laced that and take the super NATant of that and put on fresh ST cells to see if we could transmit the infection to fresh cells and that revealed (inaudible) quantity after three additional day necessary culture which corresponds roughly with what we saw in the first three days of this culture. Of course, it is important to note, we haven't formally evaluated (inaudible) we don't know exactly what it would mean to get a negative result in this essay, one can imagine a lot of ways in which this essay could be made more sensitive, including carry Thanksgiving out (inaudible) for a long enough period of time, one should be able to get continued amp lificasion of whatever is in the starting material. 

to summarize our results and the results reported by manufacturers, we found PCV-1 DNA in the product for rotorics and the manufacturer reports DNA in the product seeds themselves and these results are consistent. We looked in more detail at the question of whether particle associated near full-length DNA can be found and our answer is it can be found. And in culture we and the manufacturer report the presence of infectious PCV-1. For the ipv containing vaccines our results are pending due to difficulties we had with inhibition in the study and as you recall, the manufacturer ares stated PCV-1 DNA in the harvest, the seeds and the cells, but not in the purified bulk or final container. For rototech, the Merck product, we find particle associated PCV-2 DNA in the harvest, as well as PCV-1 and PCV-2 DNA in the final container. When we studied the nonparticle associated DNA on the rototech, in the bulk, we had PCR inhibition, so can't comment on that. The manufacturer, however, does report presence of both PCV-1 and PCV-2 in the harvest and PCV in the final container. So what are the implications of all this information and I want to present this slide to help lead into the discussion which is going to come up. 

It seems clear tests of increasing sensitivity can detect low quantities of virus DNA in the virus. Moreover we don't know if it is possible to completely eliminate from tripsin. Porcine and other animal derived reagents used in vaccine other viruses, as well, known and unknown. And of course it is important to think about all this against the backdrop, it is impossible ask never been possible to absolutely assure the vaccines do not contain advantageous viruses. 

So to conclude, our laboratory findings, PCV-1 DNA particles and infectious disease, and PCV-1 and PCV-2 present in rototech with further evaluation ongoing. PCV-1 DNA is present in polio virus harvest. Although it's not detected by the manufacturer of GSK and final bulk and container and quantity is low and act VAGZ procedure are in place. 

I have a number of acknowledgments to make here, this work would not have been possible in such a short period of time without enormous amount of help from experts on PCV, including Gordon Allan andan drew CHUNG, who had useful discussions with and provided (inaudible) 15 cells which we were able to use in some of the experiments that I didn't present here. 

We've had internal FDA scientific advice committee helped us work through the results here, but the real credit for everything I'm describing here belongs to the people who work in my laboratory, in particular these two, Christine and CHAFTa who, done the bulk of the work and worked tirelessly in many cases over weekends and practically around the clock in order to do a large number of KAG man assays, this is a large amount of data needed to generate to get the essays working and confirm the results I've shown you here. 

So thank you very much. That's my presentation. I think my next slide goes into the questions, but maybe want to stop here if you would like to ask questions. 

>> Yes, let's stop here and go through this after the open hearing. Question? 
Dr. Greenburg. 

>> Question: Thanks, Phil, that was helpful. Going back to the Rototech data, do you -- how far have you progressed in that vis-a-vis, the size of the nucleic acid, whether it is particle associated and what is the effect? I assume from your presentation that is just behind, further behind and that data will come out in the next weeks or month or something like that and catch up with where you are with the Rotorics? 

>> That data will come out, I can show you what we have so far if you would like the back-up slides. I think the problem with the equip rototech, the quantity of the DNA is smaller making it harder to characterize what it is. So we are -- the other thing with Rototec, there is more cellular nucleic acid in the product which leads to more PCR inhibition when you test concentrated samples. 

So is it known whether the Circovirus are sensitive or not sensitive to locale C environments? You can get rid of all the infectivity of the Rotovirus by (inaudible) and if your Circovirus is not sensitive, that's the fastest way to really get rid of that part of your thing and thing infectivity is the best way to determine low amounts of -- if it is infectious it obviously amplifies and that -- the problem I assume is that the Rotovirus there could mess you up. But rather than heat, if the Circoviruses aren't LOcal hurt, you just totally inactivate Rotovirus by edta. 

>> Phil Krause: Um -- 
>> Question: Just a bit of advice. 

>> Phil Krause: Interesting point, I don't know the answer, but can discuss with Dr. Allan afterward, as well. What we did, we took the vaccine and resuspended it and it will have some calcium in it. Once you, I don't know the impact of trying to grow the cells in medium KOLSium depleted would be. 

>> Question: (Inaudible) -- 
>> Phil Krause: Uh-huh. 

>> Jack Stapleton: Dr. CHUNG. 

>> Question: Have you considered using more sensitive (inaudible) by professor Jimmy wong, he derived subline of Pk-15 cell and show that reported that regular pk-15 cells, you know, the infectivity for PCV approximately 10 to 15% for PCV. The line of PCV develops 100% permissive to PCV. It would be advantageous to get the cell line to get better sensitivity test. 

>> Phil Krause: I think that is right. What I don't know as we look at this is the relative sensitivity of different tests. One could do these kind of infectivity study necessary cell culture and push the sensitivity further and the more sensitive test one can do, the better one's chance of finding some infectious virus. 
Obviously in this case, the ST cells used were sufficient to find the infectious virus in the rotoRick final container. And what I don't know is whether using different cells would necessarily be advantageous over adding additional passages or things like that. 
I would love to talk about that afterward, as well, and if we could figure out how to get the cells to come up with more sensitive results, I think that would be useful. What I don't know and perhaps you can answer this or Dr. Allan or Dr. Ming, of whether that would be as sensitive as inoculating vaccine material into the pigs and see whether they sera convert. That is really the most sensitive way to look for this. We could come up with answers in some culture, but to know if something is positive or negative may require animal study any way. 

>> Question: In terms of pigs Dr. Allan said, more sensitive, but the thing is time commitment of getting that concern to tissue culture, pk-15 subline, you know it in a few days very quickly. 
The other ones take a lot longer. 

>> Phil Krause: Certainly look into that. 

>> Jack Stapleton: Dr. Hughes. 

>> Question: If I understand the slide about increasing amount of viral DNA, do have you that slide? That suggests if that is PCV-1 DNA copies on your Y axis, then actually the infectivity to DNA ratio in this is fairly considerably lower than we heard earlier. 
And I think particularly if 100,000 DNA copies, is that really, am I making the right interpretation, does this really suggest that less than 100 copies of DNA are infectious? 

>> Phil Krause: Well, so I've tried to make calculations, as well, and this is -- this represents actually on the Y axis, what we would detect in the alquat tested and this alquat represented 1-80th of a vaccine dose. If you look at this and say, we got close to 100 copies just to make the map easy, DNA to cell at time zero and multiply by 80, that implys in the entire flask, maybe we got 8000 copies in. And so although it is less than 100. 100,000 copies, we may not have had a terrible infectivity ratio, at least in terms of what got into the cells. I can't promise you that all of these copies found their way into cells. What I know is they are associated with cells and resistant to washing away after the original absortion. 

>> Question: So just to make the point absolutely clear, is this stuff rescued once and diluted or the stuff right out of the rotoric sample? 

>> Phil Krause: Out of rotoRick diluted in mem. 

>> Question: So you have higher level of infectious virus in the sample than what GSK had, yes? 

>> Phil Krause: It seems likely based on comparing the experiments, although of course there are differences in how the experiments were performed. 

>> Question: Sure. No, no -- 
>> Phil Krause: I think it is difficult to compare those as apples and oranges, but it does seem unlikely to me if there were only three infectious copies per container dose, one would see this result. 

>> Question: I guess you have not calculated ccid 50, is that right? 

>> Phil Krause: No. We have not. We've started doing some dilution studies on this. We actually do have one experiment where we took a final container vile of rotorics and diluted it 1 to 100 and asked what we saw. We have one experiment where we didn't see infectivity and another where we did. And so I don't know if that's a question of needing to pit the experiments against each other and vote or that means perhaps tighter is close to around 100 and it gets diluted out. But we've not done detailed dilution experiments and likewise we haven't either developed an essay, which is I'm confident being sensitive enough to really calculate tdI 50. 
>> Question: So following up on those questions, these absorption studies were done room temperature; correct? Initially? 

>> Phil Krause: This is done by the people in my laboratory, room temperature or 37 degrees. Probably 37. Ex-governor 37. So then as you already inferred some virus might have bound, gotten into the cell and unKAPSulated. The only way to answer that question, is taking literature and do the binding experiment at four degrees and keep the cells from internalizing the virus and you will know how much is there present, at least virus present on the surfaces. 

>> Phil Krause: I think we could probably do that. Because this represents all of the virus in the culture at our time zero, it would be combination of what is on the surface and what is in the cell. This would presumably be upper bound on what could have gotten in the cell. 

>> Jack Stapleton: Thank you, Dr., we'll move on. Next is the open public hearing. I have some things I need to specifically say. The Food and Drug Administration, FDA, and the public believe in a transparent process for information gathering and decisionmaking. To ensure such transparency at the open public hearing at the Advisory Committee meeting, FDA believe its is important to understand the context of an individual's presentation. For this reason, FDA encourages you to open public hearing speaker at the beginning of your written or oral statement, to advise the committee of any financial relationship that you may have with the sponsor, it's product and if known direct competitors. For example, this financial information may include the sponsors payment of your travel, lodging or other expenses in connection with your attend asbestos at the meeting. 
Likewise, FDA encourages you at the beginning of your statement to advise the committee if you do not have such financial relationships. If you choose not to address this issue of financial relationship at the beginning of your statement, it will not preclude you from speaking. 

We have three people who have requested to speak. The first is Dr. Eric DALwart, representing blood systems research institute. 
Dr. DALwart? 

>> Dr. DALwart: Thank you. Could I have one of the pointer? 
Great. In terms of conflict of interest, I need to report that I did have an hour or so long conversation with Merck's and they promised me I believe a couple hundred dollars. Just to better explain our experiments. Here is the paper, which will be impress, it will come out final version within a few weeks. I want to acknowledge, Joe Victoria, who has moved to Iowa. He has done bulk of the work in about five months. Also acknowledge Lawrence livermore national lab who did the microware work in record time, I believe, two to three weeks. And I want to point out how impressed I am by the speed of the response to this article when it came out, first by GSK, who rapidly confirmed the presence of the virus, the FDA and how quickly the FDA responded. 
Compares very well to the speed of review for NIH grants. 
(Laughter) 
Now some people have questioned whether I should have done this study. Was it better not to know what is in your vaccine? I think it is a fair argument. I think it is a bit extreme. I think we should know what is in it. I think it is very important not to overreact to every little piece of DNA or animal virus you might find in the vaccines. 

So the next slide, please. Bit of background on where we've done this work. Even though I'm excludeed with UCSF, my lab is in a blood bank, a small building in the heart of San Francisco. We share the building with a traditional blood bank that draw blood, test blad and transfuse blood. There is small research institute. 

My funding is basically NIH money, as well as some, call it soft money from blood systems, which is a very large non-profit blood bank, the second in the U.S. after American Red Cross. Now because of the history of contamination of blood in the world, starting more exclusively with West Nile, then HIV and (inaudible), there is high awareness of contamination in emerging viruses in the blood supply, which is why they fund sort of my vile discovery program. 

Next slide, please. So (inaudible) surge in new virus discovery. 
Not only resequences nonviruses for studies in viral evolution, but explain many unexplained diseases. So just main focus of my lab ydid we analyze vaccines? Really no reason, health reason to analyze vaccine. More purely academmic endeavor, hope was to confirm there is no other viruses except the one you expect. No health problems that check. There is also as we heard, history of vile contamination, 40, as well as older contamination of Hepatitis B in yellow fever vaccines, as well. There is of course huge public scrutiny about safety due to many cases of unexplained diseases. We decided to use genomics to look at content of vaccines. I went to (inaudible) pharmacy, what vaccines do you have this week and purchased everything they had. We looked at live attenuated vaccines. We did not look at (inaudible) vaccines, viruses in inactivated vaccine would be inactivated. 
Next slide. 

Here are examples of the result we got. We generate a lot of sequence data by methods which I will describe more in following the next part of this meeting about new technologies. But in Fairfax, for example, Merck's action, as well, there is just a vaccine that you expect that is all you find, you find using sequence similarity no other vaccine. You can cover the whole genome of the virus. 

Next slide. Here is another vaccine. MMR 2 contains three different attenuated viruses and again, you can develop and find all three viruses, some more than others. Maybe got to do with the concentration of each of the viruses, random OVM LIFKZ. Next slide. Here is the one that was a bit surprising. The presence of PCV-1 in rotorics, we did also find Rotovirus sequences, and more pig circle viruses. 
That does not mean there are more pig circle (inaudible) than Rotovirus. The way we do random implication, I will describe that a bit more in the next talk, means that we may just be preferentially amplify Circovirus DNA viruses versus RNA virus for the Rotovirus virus. 

Next slide. Of course we heard it many times this morning this, is not the first time PCV-1 has been found in vaccines. I assure you you always find nice background using PCR two animal vaccines were found to be contaminated with PCV-1. These turned out to be pig vaccines, I don't think people were too concerned about the pigs. 
It is not just, this comes up a lot and Merck has both PCV-1 and PCV-2. 
Next slide. So again we also heard that, so prepare third degree slide yesterday, but I'll repeat it. PCV, 1 and 2 are extremely common in the U.S. I had a nice pork thigh this morning and so I ate some. It's also very common in stores. 70% of pork products, we only tested about a dozen pork products that we bought at the market necessary San Francisco, 70% of them were PCR positive. If you take stool from U.S. patients with diarrhea or healthy individuals from Minnesota, you found about 5% of them also contain PCV-1 nucleic acid. 

that by the way tells you there is no great difference or association with diarrhea. 

Next slide. So I should recruit people for this experiment here to measure the transit time of the viruses in the gut and after writing the IRb, I had no volunteer from the lab so I decided to do it myself. Which I went hog free for a week and we tested a couple time points and it was PCV negative. For the weekend I ate nothing but pork and then what came out? 24 hours later PCV-1 positivity in the stool. Then I stopped after two days and a couple of days later the outcome was then negative. So this was equivalent of a clinical pulse chase experiment and my time was about 24 hours and the conclusions eating PCV simply transit through the digestive tract. It might not replicate in the lymph nodes and so forth we did an experiment a few months ago to look at autopsy material from humans. Not the gut, but the lymph nodes and other tissues, but just where it is fixed so we could not actually use PCR very efficiently. Look for PCV-1, 2 or other related Circoviruses. 

Next slide. Also if you look in stool, you actually find a whole lot of viruses and should we be worry body all these virus? 
Travelers with diarrhea, NePaul, you can tell what they eat by finding nucleic acids from different plants. So if you look hard enough, you will find nucleic acid in a lot of places and different viruses. 

Next slide. Of course this point the most important reason this morning this, is impact and game out in GID a couple days ago. 
The impact of the roto virus vaccine in the U.S. and potentially more impact in other countries, nearly 40%, forgot the number, 40 to 60% reduction in after utilization and also evidence of hurt effect on vaccinations. This is extremely important vaccine, leave it at that. 

Next slide. Conclusion, PCV-1 and 2 are consumed in meat. 
It is not known and I think everything you heard today was just confirms that, that does not affect humans. They are very effective vaccines and my recommendation is that to prevent shortage of vaccines, the rotorics, PCV-1 and now I guess the rototech, should be distributed. Their value is so much greater than any theoretical risk that it would be unwise to do otherwise. 

Next slide. And that is the end. Thank you. 

>> Jack Stapleton: Thank you, Dr. DALWORT. Dr. John coleman represents bioalliance. 

>> Dr. Coleman: First please. Just by way of introduction my name is John coleman, head of R&D for bioalliance and I'm hoping to give you a commercial point of view on biosafety testing and how we are preparing to support the community with or without slides. There we go. 

In terms of this new PCV situation. 

Yeah. Okay. Bioalliance is local, just down the street. We are are local and have clients and support facilities around the globe. We are large in number, we've been around for a long time. 
We are mostly scientists and build our own assays build them and work with our clients. 

In terms of our facilities, we have both classic virology and culture suites, as well as standard nucleic acid testing facilities and recent commitment to genomics, new cutting-edge technology that will make a difference for our clients going forward. In terms of conflict of interest, I have not been compensated to appear here or say anything. On the other hand, we work with the top 20 pharmaceuticals on the planet and those would include GSK and Merck under a number of different contracts and circumstances. 

Everything that I'm going to tell you here today is based upon internal work. Okay. 

The just from a philosophical point of view, if you will permit me for a second, PCV will not be the first time we will experience this kind of situation. The genomic tools available to all of us now are such we will be be able to see things we haven't seen before with sensitivity we haven't seen before. 
It is important to be able to use tools correctly and put them in the context of the biology, those points we need to be concerned and points we don't need to be concerned. So from there. 

I would like to point out four different lines of investigation that we are in the middle of or prepared to offer at this point. 
Let's begin with standard conventional PCR ESZ as, existing and new ones initiated RAENTly. We are scrambling to provide additional what we believe are germaneace as and I will go through each one one by one. 

On this slide I'm listing esas available right now. This is a gel input essay available in the U.S., qualifyd and detects PCV-1 and 2 and LLQ 100 copies. This is important point for us. We are looking at this not as a test for PCV-1, but rather for a range of related viruses likely to be important collectively. PCV-1, PCV-2 and likely some BO vine relative, as well. There is quantitative essay available in the U.K., LLQ is 100 copies and it does actually detect BOvine target, as well. At the bottom is listed an automated quanttative essay being built by my group in the U.S. right now. When I say automated, automated extraction and plate assembly for the qpcr. Llq is 100 copies. Internal viral cell line and done a 50-cycle QPCR using this test right here and it remains negative. Very clean, very nice. 

The point that I'd like to make here PCRs very good, you are putting in specific sets of nuCLEo tides and what you are looking for is there, you will see it, if anything diverge, you will not see it. That that extent, the next point, which is detecting non, being PCV nucleic acids and how we need to think going forward. 

quickly invest GA tory (inaudible) monker, MPS, for what is referred to as deep sequencing or next gen, etcetera, etcetera, all the same. What we basically have done, we've done a zero cell script hoping to find PCV sequence. MKsuspect k puts you in a position. I'm not going to belabor the points. I will present this afternoon, basically cellular and viral transcript so they are productive or latent can be captured and evaluated by MPS using standard methods. That is really the easy part, anybody can isolate nucleic acid and push the button on a half million dollar machine. The hard part is actually figuring out what to do with the huge amount of information you get at the back end N. A full transcript, if you are talking from 100 to 300 million base pairs what do you do with that? You have to apply, reasonable, but rigorous bioinform attics. We start with curated databases and have a process by which remove those things which can be distracting to the point you get down to hits. The punch line is this, when we took our culture with or without induction listed here and in the processing of this experiment we watch with HPSS and use triple E to do disassociation, this was not the norm for this culture, in our hands, basically we have been using basic Porcine in the past. When we did analysis, 1 passport 2 million reads, 317 million bases exactly zero hits on PCV. This is consistent, the sensitivity of QPCR, but consistent we are not seeing anything in our culture of veros to be concerned with at this point. 

To the third point and this is also I think reflection of QPCR, QPCR are going to tell you if anywhere from 80 to 300 base pairs are present. It doesn't tell you if that is useful or helpful. 
What would be more helpful are the bottom two, you can look for in tact genome or (inaudible) directly. To this point in terms of molecular essay, in the process of developing rolling circle developing from this distance, I can't imagine it would be better for you guys. In essence, when you have a target which is circular, you can add ximers, preliminarys to generate extremely long single strand of epiicate the circular template. You then go through the step where you generate the second strand. What ends up happening, the cat mers lineup vastly and be cleaved with restriction enzyme and you can score them based upon size. What is nice about this, PCV is small genome, perfect for this analysis. The nice part, it is extremely sensitive to a circular target. Has to be closed. When we do this, this is some preliminary data N. Here we are testing PK-15 and have PCV-1 in them and PCV-2 viral islip we acquired. I want to point out here, rows 13 and 14, you can see something here and maybe not so much there. This is 10 to the FLOR copeies and then this is just serial dilution. On this gel, you'd have to walk away and say, we are seeing 1000 copies, which is not bad considering it is RCA, but actually we have improved this since this point. So 100 copies will probably be lod, loq will be between 100 and 1000, we feel. 
This is something we've put into our arsenal quickly. 

Okay, the last bit, Phil talked great deal approximate (inaudible) essays and we have been chatting about the essays and try to put into place free agents that will allow us to do that. It has been interesting and I would like to show you. We have to start with acquiring the reagents needed. We acquired anti-PCV to PCV 1 anti-sera, to distinguish between the two. They are polyclonal. 
Secondly, we obtained PCV free pk 15 cells, I sound like my five year old. Pcv. We have confirmed they are in fact PCV free. 
We've established both ncb and wcb for our own purposes going forward. 

Now when the cells are taken and they are individually inoculated with PCV-1 virus and PCV-2 virus cultures this, is not rotorics, just cultures we acquired through traditional means. We applied the viruses and after 24 hours we shocked with glucosemine for the literature, washed refed, maintained culture for at least 21 days and pasaged it at least twice. So at this point, by virtue of the washs and passages we are not expecting to see additional adherent virus, we believe. The punch line is this, when you infect with PCV-2, you are able to see biisa, the positive using anti-PCV-2 and with PCV-1 the same is true here for the PCV-1 and then using our qualitative PCR we can distinguish between the two targets by virtue of the size discrimination. Those data are all shown here. 
This is the PCV-1 infection. This is the PCV-2 anti-serum, and you see nothing but the time date stamp. Over here you can see cells showing up. 

What surprised us a little about this, this is after 20-plus days. 
So this is not a magnificent infection nor does it seem to be moving about for the culture at the level of the quality of these reagents of which we are not 100% sure. We were pleased to be able to PCV-1 and were surprised and we did additional experiment where we took the super 98ant from the cells and concentrated nucleic samples and did the PCR and that is represented here and this is actually one to 10 dilution of a small KWAPTity of input DNA into the PCR. There is a ton of nucleic acid floating in the soup of that infection, which was interesting to us because it almost represents. It is important to have end point, but almost suggests you have low level of infectivity, but those infected guys are high producers, which might be a way for us to put together reasonable essay use Thanksgiving system. 

Very good. That's it. Conclusions. Simply we have qualified as well as validated PCV essays available immediately. We have our eyes toward the feature in terms of generating additional relevant essays for full viral genome sequence and infectious particle detection. Again, getting back to the philosophical notion, this is going to likely happen again. Our ability to be able to put these essays into place for additional things we see based on metagenomics and other things that come to life is very powerful. 
Thank you very much. 

>> Jack Stapleton: Thank you, next STEEKer Dr. Barbara low fisher representing (inaudible). 

>> Dr. Lowe: My name is Barbara, (inaudible) nonprofit organization founded in 1982 and I have no financial conflicts of interest. On march 22, FDA officials adhered to the precautionary principle and recommended doctors suspend use of rotorics vaccine after a private lab identified DNA from a pig virus and the manufacturer confirmed the stop was contaminated, too. As of yet we know the DNA from two pig viruses, one linked to a wasting disease in baby pigs, has been identified in rototech vaccine. In addition to pig virus DNA that is not supposed to be in rototech, the private lab reportedly also identified DNA fragments from a virus similar to monkey retrovirus in rototech. As yet no action has been taken by the FDA, to again adhere to the cautionary principle by recommending doctors suspend use of rototech vaccine until the agency finds out where the contamination came from, whether it poses a health hazard and why it was not detected by the manufacturer until now. 

The FDA approved manufacturing process for roteotech and roto rics allows use of African green monkey cells and pancreatic enzyme, which presents (inaudible) with for example the priam that causes mad cow disease or DNA from viruss that infect pigs and monkeys. 
Vaccine safety screening technology used by the FDA and vaccine manufacturers is not state of the art. The public cannot rely upon assurances, the vaccines have met the government's legal requirement for proof of purity. The most troubling question that remains is how DNA from an animal virus could have contaminated RETorics and testing prior to licensure in 2008, which means every dose RTC (inaudible) -- and why vaccine have allowable thresholds of residual monkey DNA. Could there be other animal virus DNA in Rotovirus vaccine not detected with currently used technology? 
February 2010 FDA document lists non-binding recommendations or vaccine makers and states vaccines should be free of advantageous agents because residual DNA might be a risk for causing cancer or being infectious. Parents being told by Federal health officials to give their babies three doses of the vaccine before six months of age, expect those vaccines and others to be free from advantageous agent contamination because the FDA legally requires vaccine manufacturers to adhere to binding regulations rather than offering companies nonbinding recommendations. The national vaccine center urges the FDA to one, recommend the suspension of the use of rototech vaccine until more is known about whether PCV-1 and PCV-2 contamination is hazard to human health over time; and Merck can guarantee that rototech is advantageous agent free. 
Two, institute legal requirement for vaccine manufacturers to immediately notify the FDA of any and all potential contamination issues and three, raise the legal standards for testing vaccines for advantageous agent contamination prior to licensure. Thank you. 

>> Jack Stapleton: Thank you. Is there anyone in the audience who wishes to speak at this time? 

If not, I think in the sake of time, what we will do is address discussion points, questions one and two after lunch and then save question three, which relates to this afternoon's topic, until following our discussion of questions one and two. So we'll be adjourned for one hour, we will start back at 1:25. Thank you. 
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>> Please take your seats, the meeting is about to begin. 
>> I'd like to call this afternoon's meeting to order. We have changed the agenda slightly because of prolonged discussion this morning, it was very good and helpful discussion, I think. And so what we would like to do now is discuss the first two discussion points related to the product-specific part of today's meeting. And so I will just read the the discussion points, and then what I might do is go around the table and ask people for their comments on each of these discussion points. There is no voting today, there are no voting questions. 
So the first discussion point or first question is based on the information presented today on the detection of pfz osh pfz DNA or rotovirus vaccines we should discuss the available scientific evidence, environment at factors being assessed in the essential risks in the use of rotovirus vaccines and use of information and studies that we would recommend the FDA consider in future deliberations. 
And I would like to -- I think I'll start today with Dr. Galllen, so if you would please. 
>> Sure will. Thank you. And thank you for putting together this conversation. I think that we've heard a lot about pfz was a virs I've flefr heard of until 6 weeks ago and based on what we learned from the literature and what we heard again today there doesn't seem to be there's human infection, and to the degree which that can be reinforced I think is going to be really important. Secondly maybe we can call on some of the viology experts here I think there's also the issue of whether or not this might cause something down the road. 
And I don't know enough about virology to get into this but would encourage some discussion about vir uses that have latent effects or transforming effects to have conversation about why this virus does or doesn't fit into those categories. Thanks. 
>> Dr. Merrill. 
>> So let me begin by congratulating Dr. craws krause on the body of information he put together in such a short time I think it's nothing less than heroic, and it shows what can really be done by the server group so thank you for doing that. 
I think again we have data that suggests that this virus is probably not pathogenic for humans. Whether it can affect humetion still remains a question, but it looks like it doesn't cause disease. If it does. And we certainly have a lot of data to support the validity of the vaccine, in other words, what it has done to the disease, that is, you know, a major problem around the world and in the United States. So we've got a lot of good data that the vaccine is useful and we need to keep that in the forefront of discussions. 
There are certainly more studies that need to be done, we have populations which we can begin to look at and again I'll throw out that cystic fibrotic children that are receiving pancreatic enzymes very a very early age that have received it from a longitudinally period of time. I thunk it would be useful to look at that is there PVZ, is it infectious and screening these serological for infection to see if they have antibodies to those, so I think we have a ready population we can look at. And continuing studies on the virus that we currently have undertaken to understand how much of the virus is actually there, can we get any more information on the blocked replication, that is do we have any more information to say that this virus is blocked in at some point that we can feel more comfortable about being a correlate for humans. And I think I'll stop there. 
>> There, Dr. Tye. 
>> I'm impressed by the ubiquity of this virus in food stuffs and I didn't catch if it was mentioned the relative exposure that we all have to the virus through foodstuffs versus the amount of virus that might actually be in the vaccine. 
Granted infants normally at this stage wouldn't safe Rotarix wouldn't formally be consuming pork products but still, for the general population, it would seem to me that it's quite possible that our overall environmental exposure far outweighs theAmount of virus that would be present in two or three doses of vaccine. So I guess I'd be interested, and perhaps it's even known, just have that fact. 
And I would support Dr. Harris' suggestion to just confirm further whether the virus can actually infect people through serological studies, and I'm sorry to mention this again, but because hepatitis E viral infections infected people presumably are actually directly infected from exposure to swine or swine products, that would be a group where we know there's documented exposure, probably in a very similar way, and those studies, actually national studies were conducted by CDC and those serum samples may be available. And of course transplantations who are documented to have chronic hepatitis C infection in Europe and the United States some of them have tissue that can be tested by immunohis 0 chemistry, so those are just suggestions for further studies. 
>> Dr. -- >> I think from both preclinical and post licensure stad us that we have at sparse, both vaccines seem very safe. The question is is there any condition -- booth was mentioning that we need to kind of consider for more long- term effects, and similarly, as for any kind of long-term effect, is infectivity a rirpt before you would see any long- term effects and I know there may be other data that might be useful in that realm might come from occupational studies. I know occupations that have been exposed to pigs, have there been any long-term follow-ups of their health. Might be something to consider. 
>> Dr. Gilbert. 
>> My overall interpretation of the data are that they are robust, and plentiful to demonstrate a good risk benefit profile for strong support for efficacy and effectiveness and I haven't seen any data suggesting harm from this PCV 1, so I think the risks and benefits weigh in favor of using these vaccines. And because I'm a statistician and I do some decision analysis as part of my work, I will mention that -- and this may be something FDA does as a matter of course but I think a decision analysis by the FDA, or the collaborators could be useful for helping demonstrate the value of an approach that would not pull the retrovirus vaccines as opposed to pausing them. And basically a decision analysis would have to define some variable interest that is of public health importance such as cases of disease and deathing subtracting out adverse events or serious adverse events due to the vaccine. And one would have to use the real data to date to try to inform the assumptions that go into that decision analysis. But then one could demonstrate the utility, the strong utility of an approach that would keep the vaccines in the field, and that's a rational way to support that approach. 
And I also want to mention something related to Dr. Duben's talk. He talked about JSK's examination of the presence of PDA in stool samples, and there was a comparison of adverse event rates between the PCV DNA positive infants that got the trial, versus infants assigned to a placebo and I think there is some value in expanding that analysis and trying to make it well-powered to see if there's an elevation of these adverse events in the PCV, DNA positive kids compared to the placebo. And that analysis would have to be done carefully because it would need to adjust for covariates that would predict the serious adverse events. 
So it would be a cautionary analysis, you might need some sensitivity analysis to see if bias could be influencing the interpretation. 
>> You raised -- I just wanted to raise the issue, and it seems a little bit surprising to me that fewer -- or that such a small proportion of the vaccine recipients actually had DNA found in their stool, and it would be interesting to look at why some do seem to transiently have virus and others not. But I'll mention more later. Thank you. Dr. Hughes? 
>> I would echo what my colleagues have already said, and say that I think the evidence is quite strong that there's no untoward ents or disease in the short term. And there's also I think no question that the vaccine works well, it's an fornt way of reducing morbidity and mortality. I would bealities more cautious I think in interpreting the data in terms of exposure by eating pork, because in most parts of the world pork is terfally cook before it's eaten and although this is a tough virus, and it isn't easy to re activate it is affected by high temperatures. I'm not sure that people eat pork and don't have strong problems isn't a problem for giving live virus to them. I think one of the things that I think the unknown is what happens going forward and whether this virus imposes any kind of risk in the short term, any kind of risk in the long term and the fact that it poses no risk in the short term is certainly comforting but I don't think that necessarily says that it's risk free in the long term. I think the only obvious thing to do at the moment is monitor carefully those that are exposed and I would hope that both the companies and the FDA would make an effort to keep track of people that are exposed and if possible and particular the children that should transient virus. And I was very comforted to hear that the GSK is planning to go forward with making a clean vaccine in as timely a way as they reasonably can. And obvious as they say that won't be a fast process but I think that's a perfectly reasonable thing for them to do. 
>> Dr. Baylor would you like to comment? 
>> Not at this time. 
>> And Dr. Weir? And Dr. Krause no yes? 
>> Not right now thank you 
>> Dr. chung 
>> From the data in the literature and those presented here today indicates to me that PVC1 does not appear to cause any disease in human. But in the literature, that there is some data suggests that certain human cells actually can be infected by PCV. However, in that situation the situation the data show it is aborted or noninfection. 
another thing we need to consider is we don't know the long term effect of PCV in human cells. Especially in the context that PCV produces a large amount of DNA, is in directions with the host cell are preferably known. But in pigs we know that PCV, you know, does -- you know, persist, at a low level. 
So it is important to, in the future, to monitor what is actually happening in a long-term situation in humans. 
Because in pigs, mostly pigs go to market within some period of time, they aren't monitored for days on end but for humans you're giving it to young -- infants basically who have a long term to deal with. So I think that should be taken upon consideration, the long-term effect of this large amount of DNA present in human cells. Even though they may be nonproductive. You know. To produce infectious virus. 

>> Are there any studies that haven't been mentioned you would suggest. 
>> Well, just monitor the long term interactions maybe inte graigz of that sort to see how long these persist in human cells. 
>> Dr. Kaufman. 
>> If on the whole the vaccine is what seems to be a spectacular efficacy and safety record, think the loss of that vaccine for a short time I think would be fairly devastating to a substantial part of the world. 
So really on a whole I would support continuing it. 
In the meantime as expeditiously as possible cleaning it up, developing -- clean slides and so on -- -- there are a few things that I think should be followed up on more. Dr. Delwar presented a case study if you like, an auto-case study, I don't know exactly what you'd call it, where actually the peak of activity was one day but in the studies where it was shown based on retrospective in the clinical trial was 3 day it may be that many of those that were positive would have been positive at one day if they looked and what you're saying they're tailing off after a few days, and I think some more detailed kinetic studies to see what's happening there. I think different about all of them if it's a large peak one day, and it's tailing off and tailing off, and never any sign of coming back up again, and I would imagine it wouldn't be hard to design a study in which samples were taken a week or two or something like that after a vaccine dose. 
The other kind of study that seems to me is needed would be a better understanding what's happening in long term in some model or another. I thing in humans it would be almost impossible to tease out long term effects of the vaccine if we have no hypothesis whatsoever as to what those effects might be. And the only way to generate such a hypothesis would be from more thorough animal studies than have been done so far. And I would strongly recommend doing more careful pathogen sis studies on PVC1 I don't know everything that's been done other than what's been presented here but really, the long term follow up and perhaps also in a few other special kinds of cases for example, in pregnant sows to see if there are any ter agenic effects and there are a few other things one would look at in terms of possible bad outcomes to see if there's anything that could be specific, or more specifically assessed in vaccinated populations. So those would be my recommendations. 
>> Thank you. Dr. McGinnis. 
>> So in following up on the comments about the beautiful work that the CBER colleagues have put on the table I just want to express my appreciation for the very clear and transactions of GSK and I think it was very refreshing to see this open display of the problem, tackling the problem, very good approaches to trying to generate data as quickly as possible, and I'm very grateful for that honesty and transparency with which this problem has been approached. 
You know, life is a series of exposers, and I think at the end of the day does this new information substantively change the risk-benefit ratio, and I think that is confounded by perhaps looking at the U.S. situation versus other countries, and I don't think this is easy. I'm constantly reminded when these things happen that we are dealing with the world of biological, this is not chemically synthesized, this is not a drug. And it's very difficult, and we're bringing new technologies to bear, vis-a-vis 354 sequencing we're going to be finding things, there's just no question about it. And does that mean you ignore it? Of course not. It moves the goalpost. And we have to find ways and I think we have to keep striving to get it as close as possible at any points in time with the knowledge that you have. 
I think the new information has to be addressed, I think it becomes very difficult in trying to integrate that into informing the public or consumers about what the reality of this is. I think that's how we're struggling with this, I think it's very hard to deal with as a parent, for example. And I am -- you know, I applaud again the transparency and the expression of moving towards the PCV- free vaccine I don't think we have a choice I think we have to move in that direction, and I think the question is timing and how we manage it in between. 
The question deals with U.S. licensed rotovirus vaccines and I feel a little bit uncomfortable because I think what we know more about is GSK's vaccine in fact we don't know very much about what's happening in the Merck vaccine and so on. I'm a little bit uncomfortable about the way that's phrased. And how to think about the contribution of the finding of PVC2 versus the finding of PVC1 alone, and reck ong with that a little bit and whether the parent quawnd fix issue has relevance or not. 
>> Are there any studies you'd like to recommend. 
>> I endorse what I've heard I don't have any additional studies. 
>> Dr. Warrick. 
>> I'd agree with really everything said by the other committee members going around the table. I would like to echo the comments complimenting the really great work done by our colleagues at FDA as well as the findings of GlaxoSmithKline in terms of trying to get information as rapidly as possible about this new and unexpected finding. 
I'm astonished there was as much to present today as there was given the very short time since this finding first was reported. 
The work to date I think is very helpful in thinking about how to make that risk assessment. And the only thing actually that I was looking for that really didn't come up in the discussion today had to do with smoffles issues about inactivation of por season virus por seen, trypsin source, that's really a key question perhaps that's known by someone, but I don't remember hearing any discussion about it today. As far as specific outcomes that maybe we're thinking about, I'm still a little concerned about kawasaki disease. 
In both large clinical trials done, there was imbalance in ka with a sa ci cases, in vaccinated arms, and we don't understand its causation it may be worth going forward to think about that and see if there's additional work that could be done to help elucidate that. That's it. 
>> Thank you. Dr. Sanchez. 
>> I really want to agree again with what everyone here at the table has said. I really have been very impressed by the efficacy and safety of the vaccine so far in the large, really quite large clinical trials, and so that to me brings the question of risk-benefit certainly in a much -- benefit standpoint for continued vaccination. And the use at least of the GSK vaccine. I agree again with the others, and I know that work is going on to remove the PCV DNA from these vaccines, and certainly I think that's a goal that has to be achieved. And then, if we continue to use these vaccines, I think that further studies should be done on these recipients, looking for shedding as well as immuno logic -- any immunologic antibodies production. I think we have a cohort of babies who are easily accessible and can be further looked into because it seems like this is just the start of -- I think that we're going to be -- this problem is going to be -- I don't think this is going to be unique. 
And so I think that we should use this as an opportunity also to acknowledge the fact that it probably is 
>> Thank you Dr. Greenberg. 
>> Well, an advantage in coming late, is almost everything good thing has been said. By way of transparency I guess I should say I played a very early role in rotovirus vaccine, and many somewhat am somewhat in love with them my viewpoint has to be taken with a grain of salt although I have no personal relationship to either of these products. 
I think the row to virus action 18, the data omesh showed which is even more convincing to me have the benefits are so big, the risks would have to be immense to begin to outweigh those benefits, and we've seen virtually we've seen no real risk, and we have very miniscule amount of theoretical risk at that point. I think any sort of look at this point would say the benefits far outweigh the risks. 
That said, I don't think that the the story has been told, or I understand the story as well as I should, and I would say I am certainly not scientifically convinced that infection with -- first of all, if the virus, the PCV virus is in this vaccine and we can really say to ourselves it doesn't infect people, the chances of it having a negative effect are reduced substantially more than if it does, even if it does infect people I'm not sure what the risk would be but if it doesn't infect you could still make up a story, but it would be a crazy story. 
And so but we haven't really seen that, we've seen serology, that has not been optimized, it's one serologic test as all of you know, you can with modern techniques you can make better and better serological assays there's lots more serum in the bank and so the first recommendation I would have is to optimize the the serologic tests as best you can and then go back to a large number of people who have golten this vaccine, and say -- gotten this vaccine and say can I see any immunological evidence of infection. 
Number two, the stool shedding maybe I miss heard it but I saw the experiments that Eric did, where it looked like his transit time was way fast, and we saw kids that are shedding on day 7. Usually children have a faster transit time than adults. 
So I'm not totally convincing that we don't have even, in this little bit of study, some evidence of maybe there was replication going on. 
So I would do more studies of people who get the vaccine, and just as we heard, children are getting vaccinated all the time, you can do serial stool specimens and if you see a signal that increases, that's a sign of replication. 
And we should do that. 
The other -- and there are other ways of getting at whether this is just input virus or not, and we heard a very good experiment where you could do the ratio of virocell nucleic acid to PCV nucleic acid and if that ratio changes after you ingest it. 
Finally I would say the place I think we could look most carefully to see whether there's any unintended risk, of course severely immunosuppressed children are not supposed to get the row to rye Russ vaccine but we've already seen that they do from time to time, because they're not diagnosed in time, because of errors, and those represent places where if this virus is going to affect anybody it's going to affect the severely immunosuppressed child. Those would be places where those opportunities happen unfortunately that we should look extra hard and say is there any evidence of infection in those cases. 
I think that type of da that could easily come in in the next -- considering the large amount of vaccination that's going on in the United States, you'll know that -- and in Europe -- in the next six months you'll have a lot of answers there. 
And that would increase my comfort level even more if I knew that infection wasn't happening. 
And then finally, I would say that of course, in the end, cell substrates for vaccines, we need to move towards-- maybe we're going to get at, modern technology, so that in the future, GSK, Merck and everybody else has ways of better ensuring the absence of add van tirks agent cells and their substrates. I think some of you may not realize how much work will be involved in GSK's making a new vaccine, this is a hercu lean amount of work and will not happen in any rapid time frame. 
>> Thank you. Dr. Ersa. 
>> There's very little left to say but I'll put my vote in that I didn't hear anything that makes me worry about short term safety concerns. Having said that I do want to make a few points. I think the point that was made about the reactive al polyclonal with is comforting I would like to see data that human reaction with the verocell adapted virus I think prospective studies, long term studies on shedding and stool need to be done, and some of us are already started to try to figure out where our stool samples from our immunocompromised patients who she had virus are and we're going to find those. 
I guess having said that a couple of things come to mind and one is I'm left with this uncomfortable feeling about this story with PVC2 and the need for immune activation, and I think I need to understand that better because it sort of brings me back to the situation we have for example with some of the human parvo viruses where the effects are either due to the coinfection with helper viruses and then the other thing is what is the promoter of this virus doing. And again, the example with parvo virus where the promoter for parvo virus can at least in vitro turn in genes for TNF alpha and for IN 6. And so those last things can be looked at in in vitro but all in all I'm impressed with the amount of data that was presented today but I still think it needs some tweaking. 
>> Dr. Devold 
>> I'd like to echo the comments of other people at this table, recognizing the impressive effort that has been expended to run additional analyses and pull together this meeting, and I especially want to compliment the FDA on making a decision that I'm sure was difficult to suspend use of a vaccine while you were doing an investigation, making a decision like that based on the precautionary principle in the face of uncertainty I think is the right way to go about public policy. 
And which brings me to the few little comments that I have, and that is that while I think at the population level the -- looking at risk and benefits, it is an easier story than it is when you start looking at individuals who could potentially be affected. I'm actually impressed by the number of gaps in the science and in the literature, there are a lot of gaps in evidence, and I think making assumptions around those gaps and assumptions that lead one to the conclusion that this is safe, and it's safe for all infants, I think is potentially erroneous. And I think we will be putting some infants at risk. 
Particular gaps in evidence that I think need to be filled has to do with the degree to which PVC1 and particularly PVC2 which we haven't had a lot of information about as infectious, the extent to which they are replicating. 
I'm not at all comforted by the fact that several days out you don't find evidence of the virus in stool or serum, in the absence of actually taking a look at where other tissues -- where it may be in other tissues. Have we actually look at lymphoid tissue. Those biological studies I think need to be done. 
The other comment that I'd like to make is that there are variations in human responsiveness. There are variations on the basis of genetics, there are variations on the basis of basic fundamental health status, and the clinical trials data that we saw today, those samples are just too small. And they really are not looking at the children who may be at most risk. 
And I think we need to look beyond just the kids with the severe immune diseases, but there's a lot of other children who have borderline I am mun status problems. 
They're premature, they have evidence of a number of neuro immune conditions that may put them at risk, but they're not necessarily at severe risk. 
We have to look very, very carefully at the kids that are at the edges. 
So I would say my general take on the evidence that's available to us is that it is colored by a great deal of un certainty. And I'm sorry for the policymakers that are going to have to go bard and make decisions but I think the right thing to do in the face of uncertainty is to make decisions that err on the side of caution. 
Lastly, I am very concerned about the information that was provided about coadministration of PVC1 and PVC2, followed by some type of an immune stimulating event such as vaccination, and that needing to be more or less the conditions that result in wasting disease in some pigs. 
This is something that thoroughly needs to be investigated before we give another dose of vaccine to a child that may actually have that same kind of an outcome. 
Thank you. 
>> Thank you. The advantage of being last is I can agree with all of you. That these are difficult, both FDA and GSK have done a tremendous job in getting a lot of information to us. And my take echoes many others on the committee that we have a very well documented benefit of this vaccine in children, and to remove that benefit based on the safety data would seem to outweigh the risk of continuing until an expeditious improvement self-substrate could be made. 
But that is a policy issue that will be difficult for the FDA, and I think that's actually maybe our next discussion point. 
So if we could move to the second discussion point. 
Oh, yes, Dr. Gallin >> I don't know if you want to invoke another round of this 
>> Sure no. 
>> -- reflect some of my comments. Again the question -- Pamela raised one of the issues with the question about vaccines plural. The other question only asked about risk and unfortunately everybody beside me was able to look at that more broadly and discuss both the risks and benefits. And I thirj Harry outlined the evidence of the risk is zero to theoretical and Vicki has given us a number of places where we can think where some of that theory may apply. But the other part of the question is this is a FDA committee we're advising the FDA about licensed vaccines. Omesh did a nice job of portraying the global, but we have to recognize the risk benefit analysis as well. We're sensitive discussions we have here may have an impact in other places and we're very aware of what this disease means in developing countries, where they don't have access to medical care, and where dehydration is often a denying sentence. So I think we need to keep in mind -- a death sentence. 
We need to keep that in mind, and as this discussion goes here, it's been a great discussion and we've gotten into a lot of depth in some of the theories of things that need to go forward. But we also need to recognize that other countries are going to need to make these benefit-risk analyses on their own. 
>> Absolutely. Other discussion before we move on to the second question? If not let's go to the second discussion point given the data about porcine vir us, fact of known -- and they may be present in DNA and row to virus we should discuss factors that need to be considered, and what circumstances in using row to viruses outweigh the risks of PCV. Many of us have kind of touched on this but let's try to be specific in our response, and in fair news I'll start with Vicki or Dr. Devold at this time. 
>> I think this gets to the policy issue. What circumstances are -- does the committee or do you as a committee member feel influences the risk-benefit of allowing these rotovirus vaccines plural to be started back in the U.S. for Rotarix or continued versus not, until there's a different cell substrate. That's how I interpret that, Dr. Baylor would you agree? 
>> Yes, that's correct. 
>> So I'm starting with you, sorry, doctor. 
>> Well, I think that given that the vaccines are contaminated, I think this gets into the realm of people need to be fully informed, and this is truly an informed consent issue. Because I think we're still dealing with a lot of uncertainty here, I understand at the global level, and I understand that it's important to -- you know the reductions in hospital zaigz the reductions in cost, that those are impressive outcomes. But, you know, this is an individual -- the risk is going to be assumed by the individual, not sort of society as a whole. So I think that kind of thinking, and analysis needs to go into whatever policy it is that you come up with. 
>> Dr. Ersa. 
>> Well, I think we sort of answered this before, but I'll restate it, another way. I think after this morning's discussion, I think the benefits of using both vaccines out weigh any theoretical risk that I've heard about. 
I think additional studies need to be done to reinforce that, but at least at this point in time, I don't see anything that would make me want to change my mind about using the vaccines. And I think the other thing I would add is actually we have a pretty good amount of clinical trials and post marketing data that points to continue safety so. 
>> I think Dr. -- point about labeling -- I see Dr. Em berg wants to pass on that, go ahead 
>> I couldn't agree more in the course of all medical interventions, information is a critical issue, and when you're dealing with recipients who can't make their own informed consent, it's even more important. So information is incredibly important, and as I said before, I come out saying that for me, one, we have to tell people what the possibilities are, but if asked what I would do as a physician, I think the benefits outweigh the risks on an individual basis, as best I can predict. 
I would say again that I would feel even stronger about that if I had better data proving to myself that PCV is not infectious for humans. That doesn't absolutely eliminate risks, but -- and I don't think that the data we've had to date proves that. 
>> Thank you. Dr. Sanchez? 
>> I again want to agree with what's been said. And in essence, I want to just reiterate what I said before, that I do think that the risk-benefits far outweigh the benefits at this point. And I agree that the finding of the PCV in these vaccines will have to be stated and explained to the parents, so it's just going to be a major hurdle, but it has to be done. 
And I do, again, feel that prospective studies involving serology and shedding on recipients can and should be done. 
I also wonder if some studies looking at autopsies of infants who received the vaccine but have died from other causes maybe that's doing PCR of different tissues and see if that could also trying to see the invasiveness of this. 
There were several infants who died with an infant death syndrome, and maybe that, in all of those get autopsies, and I'm wondering if there could be some national study looking at trying to get some of these tissues to study. 
>> Dr. Wharton: 
>> This is an issue of comparing very real benefits that are at best as we can tell theoretical based on what we know. But of course we don't know everything, and it's studies that have been suggested, that are already underway and have been suggested today, I think we will know more. 
But based on current knowledge, to me, the known benefits clearly outweigh the risks. 

>> Dr. McGinnis. 
>> So the vaccine that resulted in the very robust and impressive efficacy and observed safety databases, if manufactured this way and contain this adventitious. So for better or worse, we have I think enormous confident about efficacy and observed safety for those that were measured. 
We have new technology that helped us find something. And I think part of the problem is that we don't fully know some of the nuances and subtleties that we might be looking for if we had better understanding about the pathopathogen esis of the disease. I feel more comfortable about PVC1 than I do with PVC2 primarily because of the association of immunology of piglets and I don't think we've seen a lot of data about that so I do feel some discomfort about those two entities so I think the benefits are clear, but I think I said in response to the first question I think the enormous challenge is being able to communicate what those benefits are from what hypothetical risks might be, and for a parent to be able to, in an informed way, weigh that. And make a decision in a setting where access to medical care may be easy, versus a setting where it may not be. 
>> Dr. Kauflin. 
>> Like everybody else I agree with essentially everything that's been said in front of me. The issue of informed consent I think is very important, what's going to be extremely difficult in the present -- particularly the present atmosphere of all this, which would ease perhaps a little bit but certainly not a lot, of antagonism to vaccines, in general, for probably for not good reasons, and the amount of disinformation that's going to be out there about this, and it's freely available to all, it's going to be as large if not larger amount of information. So informed consent is going to be a major issue to be dealt with. I don't think there's any choice. 
I also second the point that was just made about relative comfort with PVC1 and PVC2, we didn't hear much about PVC2 in the vaccine obviously because I assume because it's a much more recent obvious and there hasn't been time to do the kinds of workup that we heard from GSK but I really think we need to know a little bit more about the activity of that virus, and that's there given the possibly different geni c poption of those two viruses so I have some nervousness about that one as well. 
But on the whole, certainly at least for the GSK vaccine, I think that there is a strong -- the benefits strongly outweigh the theoretical risks that we know. 
>> Dr. Joan >> To me this discussion is basically on the risk and benefits, you know, comparison. Although we have seen a lot of data, and also points out the gaps in our research and also the information we have, however, based on the information available 0 to date, and the FDA has to make if decision based on much of this information, seems to me that the benefits quite outweigh many of the so-called theoretical risks. So it seems to me that pulling this vaccine can really create immediate problems with the -- you know, immunization. 
>> Okay I think I'll skip the FDA unless you have something specific and we'll go to Dr. Hughes, and then of course the FDA always has the last say of course but Dr. Hughes. 
>> I'm very much in agreement particularly with what was just said. I feel really quite comfortable based on what we heard today about the immediate risk from the PVC1, and I'm -- that's not to say that I wouldn't feel reasonably comfortable with the PVC2 if I saw more data, although like my colleagues I'm always going to be more skeptical of an entity that shows pathology in its normal species. I think part of the question is -- and I certainly also agree that in our current circumstances, in which we have an obvious benefit, we have both morbidity and mortality that would be lost if we lost the vaccine, that we would have to have a reasonably compelling reason to stop. 
And I think the real question then becomes what would cause -- what sort of compelling reasons are out there that would make us stop. Or at least want to make us suspend what we're doing. And I think that's the reason that keeping a very careful and close eye on the vaccinated population, and keeping track of as many of those individuals in as careful a way as possible can be very useful, for evidence of infection or new data that showed there was some untoward effects in that population I'd certainly want to very carefully reconsider what I just said. But based on the fact that I think the data very strongly suggests that there's not a substantive risk, but that's not the same as no risk, a substantive risk in the short term, and that there's an enormous benefit, we have to go with the benefit and accept the risk. 
This is one of those unfortunate situations in which you're not given a good choice, and a bad choice, but you're given two difficult choices. But I'm very much convinced, given the success of the vaccine, that continuing based on what we know today, what I've heard today, is the right answer. 
>> Thank you. Dr. Gilbert. 
>> Yes, so one way I think about this question is if a decision analysis were done to help inform or compare the utility of different policy decisions, what inputs, what factors, would we want to make that decision analysis, methologically robust and I think these comments will end up agreeing with what others have said. One factor is we need to have good data on vaccine effectiveness going forward, I think the data in the recently published papers about the rates of severe morbidity and mortality going down after the vaccine I'm not sure are important. So it needs to be a priority to make sure those studies continue in a methodologically sound way. 
And other inputs we need for a valid and rigorous decision analysis is, like others have said, we need rates of infection, if any, by these PCV viruses in the infants and we need the data on replication if any, and we need a better powered assessment of the rate of serious adverse events in infants that have some DNA detected this PCV virus, and we need that in comparison with a control group like placebos so we can understand if there's an elevation. 
And it also might be worth looking at the PCV viral load levels and see if that has any effect on the risk of a serious adverse event. 
>> Thank you, doctor. Destafano. 
>> Yeah I'm kind of not sure I have that much to add I guess I still echo the last -- you know, less comfort with the PCV tool given that we haven't seen as much information about it today. And I guess, you know, thinking -- I'll give the specific question, I might turn around and say there's specific circumstance in which you might not recommend, and I think the one that I've heard is severely immunocompromised infants and I think there are already precautions against that. So I don't know that it would require any change in current recommendations. 
And then back to thinking about outcomes again and sort of, you know, when vaccines, when we first come to license vaccines and such there are things that we do consider for long term would be tumors, and kind of -- o cto genisty Potential, when I was first here when we first considered this vaccine last year I'm sure those prior studies of tumorgenicity, were done when we first considered licensing vaccine any urogeneisty, I guess we have some data related to those potential outcomes. 
>> Thank you. Dr. Sy. 
>> From an industry perspective companies are required to put together risk management plans and part -- a component of that is -- -- patient and practitioner and a number of people have mentioned how difficult that communication can be and I would agree particularly since -- well, and I think industry would certainly wants to work actively with CDC with the agency to help communicate a consistent message, because I think it is a difficult message for the public to understand, whatever the actions may be. 

If I could just backtrack a little bit on the first question. I guess I'd be curious what the survival of this virus is on environmental surfaces. It's a tough little virus, and I was just thinking how would I even clean up a tich where I was preparing pork. And is it possible it really is very prevalent on environmental surfaces, so that even infants might be exposed. 
>> Thank you. Dr. Amaro. 
>> So let me begin by saying first thing that I was not minimizing the efforts made by GSK in my comments, and Dr. McGinnis is correct your level of transparency is in credible, so that was an oversight, it was not a slight. 
So I think pretty much everything else has been said. 
I think there are some important things to stress, and that is the world view of this vaccine. 
You know, we lost a previous vaccine that could have saved thousands of lives worldwide and we need to keep that in mind in this particular vaccine, this vaccine has been shown to be very efficacious. And in the developing world, those that have practiced there know that diarrhea is a death sentence for many infants and we now have a way of preventing that death sentence. 
I think that as been mentioned already, in what circumstances would you not -- would you have more information in limiting the use of this vaccine even further would be if we can get more information from those individuals that are severely immunocompromised. And I'm not talking about HIV positive individuals I'm talking about those individuals that essentially have no immune systems, and they are your skids patients. 
It's been pointed out earlier if we do a global search for these we can find them because the vaccine is available in a number of countries around the world. If this virus follows the same trajectory that porcono viruses do for example polio virus they will shed this for a very, very long time if not years, so that would be a very good source to look for, in individuals that have not been re constituted immunologically. 
The issue of informed consent is essential. I think that we, the practitioners, need to make sure that our parents understand what the new findings are, and try to put them in a context of risk-benefit as much as we can, given the limited time that many of us have with our patients. 
I concur that the issue of PVC2 is still up in the air, we don't know a lot about that, and we need to try to get more information about that. And that's an area that we need to focus on. 
And I think my closing statement is going to go back to something that we learned 60 years ago. When the eco viruses were first identified they were actually named as an acronym for immunopathic virus in their initial discovery no pathological condition could be identified with them. With more time it became more obvious that they were associated with conditions like aseptic meningitis that's generally benign, I think we need to keep an open mind, and I think we are, I think the group has clearly opened that door that short-term outcomes are not the same as long-term, and we need to follow these patients along the long run. 
>> Thank you, Ed. Dr. Gallin 
>> I'll echo many comments about PVC2. Apparently Dr. Allen has a two hour lecture ready to go. And he's got his plane ticket in his other hand. So I think that we do have to be mindful of that, so we'll need to hear more about that. 
A lot of the discussion was about communication, and informed consent. We've had a very sophisticated conversation here, and ultimately it's going to boil down to some doctor talking to some patient about something they saw in the headline. So I think it's going to be an opportunity to try to better understand that conversation, and how it can be truly informative, which is not going to be simple. 
And like many things in this business, you can't script these, but today's MMWR, which came out yesterday was about rotovirus vaccination coverage so at least we have a baseline to see how our efforts will go. Thanks. 
>> Thank you, Dr. Baylor. Krause, any additional comments? 
>> No, I guess we haven't heard from you. 
>> Okay. And I don't have anything, much to add or anything to add honestly to the comments from earlier. The only question I had that is not specifically related to this, I think I addressed this in my initial comments on point one, I think the informed concept is critical and personal-- consent is critical and personally I view the risk benefit equation to be clearcut. I don't think we're basing as many have said a theoretical risk with proven benefit. 
For a serious disease. 
The other question I had that I thought someone would get to, and I heard someone briefly mention it but one research question that I think remains is to better understand in pigs the DNA status, is it epimal, I heard a couple of side comments, because if it's an integrative virus that gives us opportunities to study that in pigs, and also would, if it were infecting humans and integrating in pigs it would presumably integrate in humans and we would be able to look in humans, and tissues to look for integrated DNA. 
So I think we'll end -- oh I'm sorry, are there any other comments from the committee? Okay. If not, we will move ahead with our topic 2, advanced analytical methods and the characterization of self-substrates, excuse me, and our key people from FDA will provide us an overview of this topic. ) 
>> Thank you. I was going to say for inviting me but I think this was a mandatory event. I have two challenges today. One of which is to try to tell you how -- what we've been recommending for self-substrate and testing with respect to add van tirks agents. We thought it would be useful to go through the history until you have how testing is evolving and in the second part talk about some of the new methods in summary form of what we're going to see down the line. 
My second challenge is to keep people away particularly those poor people who came on red eyes. 
The summary of the outline, as I was -- I will talk about the text of add van tirks agents and talk about some of the recommendations that have appeared over the years and has been used over the years and appeared in the self- substrate guidance that has just been released. And then in the second part talk about some technologies for adventitious testing {(*)} Keith peden) And talk about some of the regulatory challenges and the committee I hope will give us some guidance about what you're going to do with the information. 
I thought we should say first of all that vaccines are the most effective way to control infectious diseases and I think this gets lost in our era of vaccine coverage, and the infectious diseases have in many ways have gone, and all you have to do is read Charles Dickens to find out how bad meas else was in the 19th century. So I think it's important to realize that the vaccine is a very effective way to control infectious diseases in general the safety record of vaccines is excellent. However we need to address all these issues that come up because maintaining the public confidence in vaccines is critical to public health. 
What is an adventitious agent, it's organisms that have been introduced into the manufacturing process of a biological product these include, bacteria, fungi, PSAs, roto viruses, just to determine what we mean to say free of. 
In order to be free of adventitious, they have to define that a defined quantity of vaccine is negative for that agent at a defined level of sensitivity. That's critical. 
So the level of the as say sensitivity is determined expirmently using standardized agents alternatively this is critical for manufacturing validating manufacturing, serves to demonstrate freedom from a that agent. So the word free is in commas because there's nothing absolutely free in life as this meeting today demonstrates in fact. 
So what we find is adventitious agents are detected by impaings of methods and strategies and at various stages of production. This is a holistic approach that we hope that one method, technique, may miss something and another one will pick it up. 
So this is -- shows we're not relying on a single approach or strategy. And we hope that multiple strategies provide, to the extent possible, assurance that products are free from add van tirks agents. And I said before manufacturing process is critical to result in high quality vaccine. 
Here's the current FDA recommendation for cell substrates in this long thing here you can copy it down and read it tonight. 
So current methods for decks of adventitious agents these are broad overlapping schemes to detect as wide array as possible. So obviously you want to have a broad way of detecting these viruses and what's critical and maybe most will understand it here but maybe not methods evolved over time. And this in many ways recapitulates our discovery. 
So things we have done in the past to discover viruses and these were gradually as technologies become standardized and accepted they became incorporated into the recommendations for detection of add van tirks agents. And these -- adventitious agents. 
We have lots of methods we have nonspecific methods which will detect known and unknown agents in animals and cell culture and more recently in the molecular and bio chemical approaches. And then specific methods, for known agents and for families, and these are molecular and many are PCR now. 
So the nonspecific methods there are various animal mod expels we didn't want to go through them in detail but the manufacturers know them very well. By guinea pigs, and rabbits these were ornl Neil used because they detected viruses not detected in other systems so they've evolved over time and this is why they're in the recommendations. 
So nonspecific methods in vi vo, I don't expect to you write it all down, but it would be certainly necessary for the public to understand these are necessary to detect in wide range of viruses both in mice and in eggs, there's a huge number of viruses up here so this is to try to tell people that these methods do capture a large number of virus families. 
However, they have limitations, and the limitations are the sensitivity is really unknown for wild type strains as the methods were generally established with lab-adapted strains. And many viruses pathogenic for humans do not replicate in rodents or eggs so they do have limitations. 
There's another in vivo test that's the antibody test, that is not using animal models, and it detects the antibodies present to that agent and these normal form in substrates when there is a deliberate exposure to rodent agents but some do it even though there is not, and the virus is detected on this large again array of viruses shown here. 
More recently, the antibody production test seem to be be being replaced by PCR tests to specific viruses and more, over time the antibody production test seems to be re placed by PCR test. 
The nonspecific tests in vitro these methods are based on the ability to grow a wide array of pathogens they're also used in diagnostic test to detect panlt gens there's a huge lab database for what cells can replicate. 
The good thing about cell culture assays is you can get large quantities of innock lar than in molecular tests and this increases the sensitivity of the as say. 
The sell culture test can detect a wide large variety viruses, and the selection of cell line depends upon the potential exposure to agents, and the recommendations of the guidance is a species and tissue type of the cell substrate in addition to human diploid cells and monkey kidney cells are recommended. 
So the readout for cell culture test is generate cyto pathic effects, if it's cytopathic then there are other ways to detect it and hemoabsorption and hemoaglut nation is historically the way to do this more recently the readouts used for people standing in PCR for these kind of cell culture assays. 
Again limitations of the tests can only detect agents that can infect and propagate in indicator cells. 
Again the methods were usually established with lab- enacted ice lats and many viruses pathogenic for humans they often replicate readily in cell cultures such as hepatitis C virus among others. So what are some of the other non specific tests? Well people have used transmission electron microscopy these can detect various particles in cell substrate including endogenous viruses the morphology indicates the kind of viral contaminants for example different retro viruses can be classified by it. However it's incentive, to -- it is a qualitative as say and positive result would require additional test for example PCR test and infectivity assays, Dr. Kraus mentioned the Tran scripter assays all retro viruses Tran scripter assays therefore they can theoretically detect all rerow tro viruses. As Phil mentioned nonTran scriptive as say became available in 1996 and we recommend these and most people can use these because you can quantify the amount of virus present. The problem is some cell substrates express non infectious endogenous retro virus particles and Phil mentioned some of those this morning and because the as say is very very sensitive false positive sen values are obtained from cell lysase, that means if you get positive under some circumstances you might need to do infectivity assays Then there are some specific tests for virus, and most people now look for specific viruses using PCR tests, and it's usually limited to viruses that are of concern for a specific product, additional testing is recommended by PCR tests. 
Such tests are obviously based on the known virus sequence and conventional PCR and quantitative PCR are used. 
In addition, more recently partially degen rat private PCR should detect members of a virus family, and it's starting to be used. And examples of these again hemopathogens in certain human cell lines for example lymphocyte lines HIV, hepatitis C, et cetera. 
And when warranted PCI tests of various animal viruses are recommended again, apro pos today. 
Now, we switch to the second part and what I want to do is just to mention some of these molecular methods of adventitious testing and the strategy for adventitious agent testing is divided into sample, I'm going to discuss scheme and -- it can be genomic DNA, cellar genome, or various particles the amplification steam I'm going to mention is family specific PCR, prime asset and general primers, and for general technologies one can use sfeck ral, or -- high throughput sequencing as we have seen If you do cellular DNA, the larger is that all samples will be in that as say. 
The replication -- is high, The -- it should be lower sequence complexity and increased sensitivity for virus decks based on reduced sequence complexity however the disadvantage might be that if the results are cell cycle dependence you get different expression at different stage of the cell cycle, and also you get endogenous viral sequences will be expressed. So dealing with that information may be complex. 
For the virus particles purification as we have seen from Dr. Dell sdwart's work and Dr. crawss work, it lowers the complexity and should increase the sensitivity for virus detection the disadvantage might exclude some viral sequences in fraj I'll caps, so if cap Sid purification reduces the cap Sid, and reduces the genome you might loose some. 
So in am fix schemes PCR can be done to amplify members of a virus family so that should amplify most viruses the difference is unknown viruses will be dmised Anchored degenerate primers, all virus sequences should be -- the amplification identification might be extremely complex. 
So the detection methodology, that there's at least one well-known method of mass spectrometry now this can only detect virus or virus families because PCR primers were made to conserve recommendation of genomes and sensitivity has not already been established. 
The microray methodologies you can either use direct application of nucleic acids to the microarray this results in a lower sensitivity but there will be no introduction of sequence bias by a method such as PCR which can amplify specifically preferred sequences. 
And PCR amplification prior application of nucleic acids, the increased sensitivity but the potential for introduction of sequence bias and of course PCR contamination could be an issue. 

The most likely one that's going to get high visibility is this, is the high throughput sequencing and you heard some technologies the bioreliance are bringing on as contract lab, there are several technologies now available for high throughput sequencing we didn't think it was useful to go through all of those, new bioinfo matic tools are utilized, and this is not usually available to poorly funded groups not such as ours, but the expertise, cureated databases standardized method analysis are required, this is a sub bullet of this it's extremely complex to analyze this and as you heard Tay from bioalliance can be from genomes Tran scripters, and was applied in the case of Dr. Dell worth but also new viruses have been isolated by this technology. A mellow carcinoma was isolated by this, de genero, and parallel sequencing The interpretation may be unclear, the cellular genomes, vas sequence but this might be difficult to analyze Tran scripter get a large amount of sequencers, vi row are likely to do sequence but to get un interpretable results. However as new viruses are discovered and more data entered into databases we expect that these issues of uninterpretability may be reduced. 
How do we consider some of these things, generation of the new molecular methods things like sensitivity is usually not determined for these yet. Do not indicate whether a virus is infectious of course all we're looking at is a genome of virus it doesn't say anything about the pheno type of that virus or whether it's infectious. Different methods, each different method may require different types of standardization, and standards, to be used in a regulatory concept. -- context. This I think will take enormous amount of work to get these assays standardized, much less validated. And the birth of detection has not been studied the useability of robustness is generally not known, and many of the techniques are not commercially available, as you see they are starting to become available at a price. 
And many of the results will require follow-up. 
So some final considerations. Adventitious agents is always a continuing val. Normal viruses have been discovered will continue to be discovered. If anything is definite, this is it. There's no doubt that we'll get new viruses over time. 
Many of these could be present as adventitious agents or cell substrates or biological products and the new cell substrates that are being brought online for insects plants fungi et cetera will bring an additional set of issues that I'm sure this committee will address in future years. 
So what have I said today I've told you that adventitious agent detection relies on the use of multiple overlapping strategies. This redundancy is hoping to capture all of the agents, but of course, it never is 100 percent. 
Detection methods for adventitious agents continue to evolve and represent improvements in technology including sensitivity and throughput. These new technologies can be potentially a powerful means to support a safe product development. 
However, there are regulatory challenges. And the committee will I hope will give us some guidance on this. 
Valleys of risk for new viruses detected using these evolving technologies may be complex, there may be no nvegivity as say for viruses. -- pathogenisty often takes years to establish. With the assays themselves which as say do we use standardization of each as say and validation of these assays Additional problem may be that the harm onization amongst various regulatory authorities, what do different countries, how they regulate these vaccines based on the information that these assays can provide. 
So that's a serious question. 
So I'd like to acknowledge all my colleagues because no one gets to talk in isolation from the FDA, these are our good guidance from these people. And then I just turn it back to the discussion point number 3, which is -- this one on here. Thank you. 
>> Thank you, Dr. Peterson. 
>> Keith. 
>> Keith. Next on the agenda is the open public hearing. Both the Food and Drug Administration and FDA and public brief in a transparent pro es for information gathering and decision making to ensure such transparency, at the open public hearing session of the advisory committee meeting, FDA believes that it is important to understand the context of an individual's presentation, for this reason FDA encourages you the open public hearing speaker at the beginning of your written or oral statement to advise the committee of any financial relationship that you may have with any company or any group that is likely to be impacted by the topic of this meeting. 
For example, the financial information may include the companies or a group's payment of your travel lodging or other expenses in connection with your attendance at the meeting. Likewise, FDA encourages you, at the beginning of your statement, to advise the committee if you do not have any such financial relationships. 
If you choose not to address the issue of financial relationships at the beginning of your statement, it will not preclude you from speaking. 
We have six people who requested to speak. I would like to ask today's afternoon speakers if they would try to hold their comments to five minutes or less. We'd appreciate it, as we have gotten behind schedule. 
The first person for topic 2 is Dr. Eric dellwart representing blood systems research institute. 
>> So I want to acknowledge the support of DNH, and blood research institute which is always cernt about blood safety, here it is, so we do run discovery programs and as mentioned there will be many Mu viruses discovered. As a matter of fact our small group has already found quite a bit. 
I don't know if -- I just want to add a few comments about experiments that might be useful to resolve the issue of PVC1, it is surprising to me that viral cells can be ( zero cells can be infected by PVC 1. It might be useful to inoculate African green monkeys, with zero cells to see what cells are targeted ) -- studies to look at autopsies from children as to what tissues mit contain PVC1, if any, the issue of trypsin also came up that may be contaminated with PVC1 or 2, to which I would suggest why not use recombinant trypsin. So the next slide please. The wurnt methods we just heard for detecting adventitious viruses are mostly focused on inoculation of animals or some some cell line as as well as specific PCRs these can be very sensitive but they're limited to only a sub set of the potential viruses that could contaminate any biological products. Considering the huge number of viruses out there, the majority of these viruses are probably not detected by by most of these assays. 
Next slide. What are the methods that might be very useful to test safety of biological products? In my mind are two such plefds. One is the viral meta genomics or just metagenomics alone which is what we use, approach. Also microarrays were discussed also known as viro chips and there's quite a few generations of those out there, they contain literally hundreds of thousands of probes. 
Both of these methods start with a random amplification of the nucleic acid. And it's very important that this sort of approach I think be optimized and that its sensitivity of microarray or deep sequencing be determined and compared to PCR but fundamentally the randomization of nucleic acid is rirt for both techniques and is based on a primer which is basically pretty much a random sequence, but a set sequence, followed by a stretch of 8, N or mixed bases these free prime and prime sits theoretically anywhere on involved genomes or any piece of nucleic acid and will extend off of that primer. This is followed -- this is usually done with an RT step, then a DNA polymerase step, so DNA products with the same -- this sequence, both extremities are generated, and then you come in with just that sequence and do 30 to 40 rounds of PCR. Next. Slide. 
And then you take that randomly amplified product and can either hybridize it thraw microarray our can sequence it . And you can sequence it with various technologies. We've been using pyro sequencing because it provides longer read length but there are a lot of progresses in other technologies. And presumably, any of those sequencing approaches will be valid. Next slide. 
For example, we had a very productive collaboration with Lawrence Livermore national lab, their microarray, which picks up -- which contains 380,000 probes can target known viruses as well as bacteria. 
Next slide. So meta genomics in a nutshell is the 4- 5-4 sequencing machine to which you input this randomably amplified product you come out with a lot of data and it's true that bioinfo matic -- info matic is complicated but we did put a package together with a part-time very talented Dr. chun Lynn from Stanford and this bioinfo matic package, once assembled could be useful by anybody given you have the computer power to push the data through. 
This is an example where we multi plex about 40 different samples into one 4-5-4 run in order to save some money. The data that comes out, as arrays could be assembled through context to give either the full viral genome -- genome sequence if you had a high tight al viral stock, only partial sequences if you have a low tight al viral stock. 
(Timeal) and you take the data and blast it, there is viral databases, bacterial databaseis so forth. 
This is a example of a hit where you find a new virus that is one of your sequence reads is aligned to the viral database, and here our positive hits are shown in red. You can see, you can just eyeball the sequence alignments, and you know right away that it is a virus, that it's 80 to 90 percent related, to appraise existing virus. 
Next slide. 
This technique is really nonspecific, I think it's the beauty of it. It may not be as sensitive as PCR at the moment it depends on the depth of sequencing that you can go through. But we detected the viruses en circled in red. In all types of families. Large and small genomes, RNA, DNA, circular linear fragmented, envelope, nonenvelope. We really discovered many known viruses, as well as a few new ones. 
So this shows the nonspecificity of the approach. 
Next slide. 
This is an example where you have a titre, a virus at a high titre you basically do the entire genome sequence, you see the depth of coverage the fact that you have peaks indicates that your random PCR is not perfectly random, it's random enough to get the whole genome but there certainly can be some tweaking and improvement on the randomness of this random PCR. Next slide. 
This is just an example of the rate of which new viruses are being discovered with this, and other approaches. These are a -- sometimes daunting all these virus types, this is a breakdown of the viral families infecting human. 
There are 23 families infecting humans of viruses, some are populated with only a single species. For example, hepatitis B is the only member of that type of virus. Which is a DNA virus with a reverse transcription stage. Other families such as the peconavereday family are populated with literally hundreds of different strains that can be grouped in different generes. 
Our contribution with just few years of the diversity of viruses known to infect human, probably about 10 percent we've increased about 10 percent, by 10 percent the diversity of viruses known to infect human. 
Now it is a long step to go from finding a new virus to showing that it was a pathogenic virus, and that requires much more work. That's why people, even if they do find new viruses, should not automatically assume that these are pathogens, it's most likely that we've identified all of the nasty pathogens already. Next slide. 
So the strength or weakness of viro checks that detect all known virus and the key is known virus, simple, sensitive, quick, inexpensive. 
The cause you really Mead to confirm your data by PCR. Otherwise you just have a hot dot on your microarray. 
And the microarrays will really not detect highly divergent viruses those have really not been discovered yet. 
>> Doctor could you sum it up please >> To sum it up there are basically two techniques which are quite promising for viral discovery and for checking the viral purity of products like vaccines and these are microarrays and biogenomics, thank you. 
>> Thank you. Our next speaker is Dr. John Coleman representing viral reliance. sfl hello again let me just thank the pryf speakers, Dr. Peden in particular to the for the -- introducing the technologies ask short comes. 
When we began, capabilities within viral reliance, we went through the process described by Dr. Peden that is to what extent can arrays extend our knowledgeing forward and how to what extent can we use the mass spek analysis to our needs going forward. 
They're all nucleotide dependent you're going to limit yourself to seeing what you asked to see rather than seeing everything hence the commitment to mass parallel sequencing going forward. 
The formula of mass parallel sequencing is within the viral site this is one of the brand new suites we've built of late, we can support regulative flows as well as R&D endeavors. The kinds of work we are doing presently we don't advertise this at all, and in fact, the kind of work that comes to us sort of comes to us rather organicically right now. What we typically end up doing, falls into one of these bins that is to say characterization of cell substrates, in terms of for new vaccine development. Master cell bank and master virus stock, characterizations something that we call internally we enter fires which tends to push everything off the queue and typically a lot of work we get is referred by other clients or by recommendations from some regulatory organization that an analysis to a certain depth needs to be done, and so people will come to us and say what does that mean. And we apply MPS as appropriate. 
In terms of the sort of the discovery that Eric has the fun to do, typically comes to us in the form of fires. 
That is to say a -- -- will go down somewhere in the planet all the tests have been performed nothing is coming up positive what do you do next well what you do is MPS. These are more planned endeavors where where specific questions can be asked about what adventitious agents are present in a particular target. One of the most important things that isn't often mentioned that I do like to mention in these sorts of talks is when do you MPS it's different than doing tradition singer sequencing, you take a clone and put on an a device, you have an answer what you have an answer to is the sequence of a single piece of DNA from the target. 
Whereas when do you MPS there's no cloning step and every divergent nucleotide every sub species everything that is drifting in a population will be captured within the analysis, as long as it's about 5 percent of the population, very important thing going forward especially in terms of substrate virus character zaigz. 
There are -- characterizations >> There are a number of things I'd like to talk to you about. First of all, the fact that as Eric pointed out, these things are often done with a random primed amplification library there are pluses and minuses to doing it that way I'd like to discuss that a little bit. And then just of course point out the very bottom that the GMP process, because we do do this routinely for viral lines, is ongoing for MPS as well. 
All righty. So we chose to go through the roach 454 platform for a couple important reasons first of all you can plip the as say overnight you get very long reads which is nice in terms of associating snips or deviant genomes, one from the next. And that's the most porpt thing that I'd like to point out on this slide. 
What is important to us when we talk to a client, and how we design experiments in a custom fashion are three important points. One, what is the source of the nucleic acid. Two, what sort of amplification method will be used, if any, and finally, the bioinformatics. In terms of the source of the nucleic acid this even splits into two different spaces one is a traditional Tran scrip tom type analysis or by comparison an amply ton analysis and these are two very different approaches. What MPS whether you're running a solid or 4-4-4 is meant for is to do genomic or Tran scriptive px where you have a very very large complexity of library of nucleic acid frds and what you're trying to do is get as broad a snapshot of that material at one point and that's how the library prep chemistries are designed. Well do that as need be especially in the case of characterizing a new cell substrate. 
By comparison if you're analysising culture fluids as Eric has done and as we do or clients and also as part of our internal investigations you're talking about very low complexity pool nucleic acids. That is actually not appropriate for these machines typically, that's a very small amount of nucleic acid, you do have to amplify it and do so in as agnostic a fashion as possible in order to make a library that's going to make a difference for you. So this becomes very important. 
The transcriptum analysis is very straightforward you're collecting other transcripts as well as any viral transcripts whether they are productive or latent you collect them you extract them you do transcriptom memps in case of cell free or amplified analysis you would take the super nai tent from a culture which would include any fragmented nucleic acids that might be released from dying cells as well as the varions you would do a nucleic step to remove as much of the contaminating material a possible then extract the nucleic acids and proceed from there it's at this point you choose to apply an amplification step Now amplification steps as Eric pointed out, the one that is typically used these days is the -- a random amplification using this hybrid sort of structure here, as Eric pointed out this actually generates hotspots in the course of ur analysis depending on what you're looking at and which genomes you happen to be targeting there are other approaches in the lut chur including those -- literature including those that Phil krause has developed which help reduce and modulate this activity. We feel that going forward, wlas going to be the best for all, is to be able to capture targets in a specific -- family specific process going forward and this is what we're working towards very carefully right now. 
Why bioinformatics this is the hard part as ip mentioned this morning it's easy to push the button on the machine and walk away and come back be very satisfied because you have all the data but what the heck do you do with it. 
The 454 results, run enough data to populate 30,000 pages of text just overnight. So we'll do this several times a week. 
What we really need to do is reduce this down to a 10 page report or memory stick. To do that we have the bioin formatic statistics needed to do this and this is done in a very custom fashion depending on what the client is asking to us do or what our internal initiative is requiring of us. 
Typically in the case of establishing a new substrate for vaccine production, if you have an overnight transcript run that's going to give you 100 million bases what you need to do is very quickly reduce that down to something that is meaningful to you. We do that through a couple of different steps. Establishing certain cutoffs for the quality of the read, and the length of the read; we have internally maintained curative databases for having just agents which we update on a weekly basis and then we have a process to remove those things that can put you off the track, there are a lot of things which are riffraff that you don't need to pay attention to and that is done here. 
In a typical example -- and this is nobody's data in particular, this is an analysis where we are evaluating, not necessarily a vaccine self substrate in this case, but a cell line let's say 2 million base pairs were recovered 5,000 reads were blasted against our viral database and pretty much all of them were dismissed as either false hids to BVDV or ERVs. The question of sensitivity was MPS is a hoodooguru for all of us and it's very difficult to capture by virtue of the number of viral bolts that are involved in performing the as say it's still much more of an art than a science frankly. However when 1 does a transcriptum analysis you can rely upon things that you might do if you were doing a reverse transcription that is to say if I have a housekeeping gene at a very low level do I detect that or not. And the answer is is we will see, with good re liability, a housekeeping gene that is present at about 100 copies per cell, as defined by the microarray people. And that's the point to which we work, at least in the case of transcriptums. 
What gets really fun, as we've seen, is when you start seeing new things. And what we have done is we've initiated an internal process to evaluate FBS serum. From a number of different suppliers, and a number of different lots. And what we find is that there are a fair number of bolt line viruses that come up either at low or high levels depending on which lot you're looking at, and also some new things. Which we have -- we're in the process of writing up, as well. 
MPS 4, our clients, and the way we're trying to position it is intended to not only do the virus hunting as need be and the cell line characterization as need be but other things that we think can fit into the process very comfortably and that is something to say like genetic stability so building a cell line and assuring we've got a certain number of copies as well as a number of integration integration sites can easily and comfortablely be run in an MPS run by targeting specific species 
>> Can you sum it up for us thank you 
>> Yes, just to recapitulate something I mentioned earlierer is MPS by virtue of how the library is formed, allows you to find very low frequency very comfortably especially if you're at about the 5 percent level. That's just a summary. And these are the people who have contributed to this body of work. In particular, col let cokay and her collaborators, most of the work was done by somebody I don't listed here Dr. Audrey Chang, who has been very helpful in pushing the vi rolling part for us. Thank you very much 
>> -- Dr. -- -- will speak next >> Hi I work for -- let's see -- I work for a company, Charles river laboratories, we do biosafety testing, of biological pharmaceuticals, our clients are vaccine manufacturers but Charles river paid my expenses to come here. My focus is from a GMP compliant perspective. We do testing and it has to be GMP compliant and so I want to be clear that I'm not opposed to technical -- technological advances in analytical decks method such as the meta genomics and microarrays the large microarrays I think they're great technologies. Metagenomics is very powerful I think it will potentially generate a lot of these things that approach us here today and you still need to decide which adventitious agents pose a threat. 
So we have a current as say, it is a quantitative PCR as say the reason I'm pointing this as say out because it's GMP, validated on regulatory guidelines, it exists today it is specific for porcine virus types 1 and 2 so it's slightly degenerate in that it picks up both types but it doesn't pick up every virus in the world, that's true. But this as say has been validated, it's a rapid as say, it can be completed in one day. It's specific, targeting the replicates coding regions in both PVC1 and PVC2, it's a sensitive as say, one copy sensitivity, in a background of 500 nanograms of cellar DNA, reliable as say, no false positives, no false negatives necessarily, depending on the samples, but in the validation, it was very nice. 
And just to explain, so due to this recent events, we are having clients send in more samples for this PCV testing, and this is just one example of a viral vaccine, the components of a viral vaccine. Sent in recently, including a working cell bank that was viral cells, some crude un processed harvest and the master viral bank. We performed this validated QPCR targeting PVC1 and PVC2, and none -- no viruses were detected, no virus DNA sequences were detected, in any samples. 
Which shows that multiple matrices can be detected. 
So just to throw in this has nothing to do with the previous experiment, we just wanted to show that PCV of course can be detected in porcine trypsin and it's interesting that the levels are now the same depending on the supplier. 
So you should test raw materials as well as final products to prevent these events from happening. 
It's also important to talk about DNA extraction, in any of these kind of assays you want efficient DNA extraction. 
This shows porcine cir co virus, at each step the DNA was extracted on validated PCR as say and it shows both the extraction are -- are linear over a wide range I just want to get out there I'm not opposed to new technologies, but in order to implement new technologies, in a GMP environment you have to validate the as say, you have to look at the sensitivity, false negatives false positives robustness the rugdness of the as say it's always good to have follow-up assays to confirm if positives are true positives. 
Thank you. 
>> Thank you very much. Dr. Heartman. Our next speaker is Mr. Walter Kyle. 
>> Good afternoon, everybody. I'm Walter Kyle, I have sued the United States government regulatory agencies on a couple of occasions and some manufacturers along the way. But I don't have any really active cases, and I don't feel I have any conflict of interest. I came here on my own expenses, and just wanted to make a few comments. 
I would start the discussion you were having earlier on the committee about the benefit-risk ratio. There was a comment in 1980 in the federal register which I happen to have in my notes, concerns have been expressed about potential o oncogenic effects due to the presence in the vaccine of unknown viral contaminants, or fragments of oncogenic virts somehow incorporated into the genome of the virus. Such theoretical risk should be given letters or no weight when estimating the benefit risk ratio, and I think that's the position a lot of you have taken. 
But my comments I've prepared come from reviewing a lot of documents obtained in litigation. Historically the Food and Drug Administration have shown little concern about a -- -- strain of her piece. 
It found African green monkey polio substrate contaminated with a her pest virus in 1972. The contingency plan outlines literally a plot to block regulations that might eliminate African green monkeys virus from its vaccine. No regulars were enacted the FDA chairman of pediatrics of disease committee at the time Sam kats apparently agreed with let terly's position that cyto, could not jump from African green monkey species to humans. 
The covert strain of African monkey virus, -- was put in light in 1978 the discovery surprised no one because in 1971 AGMCMV was found to replicate in human cells and be the least species specific meg la virus. The FDA never warned doctors about encephalitis lop paimgh or other herp east related disease es the oral vaccine caused 10 deaths per here and 500 hospitalizations at the same time the package insert suggested a one in million chance of vaccination polio cases per year it was not a warning it was a warranty, it deflected attention away from the live virus vaccines latent virus issues. Cytomeg la virus is but one of a series of herp east virus used to make polio vax eam. Capso , infected African green monkeys used to produce the vaccine. 
Autoimmune is associated with Lupus, chronic fatigue syndrome, Burkeettes lymphoma now autism. 
But sabens polio vaccine virus can carry genes from other viruses the division of biological standards identified that trait in 1964, and labeled it interdigitation. Rampant recombination events during infection with contaminated substrate, or transmission from monkeys too humans with polio vax ain with vaccine acting as a carrier or in the vaccine itself which was not sterile I will. 
In 1976 the FDA discovered unknown retroviruses contaminating pole 83 vaccine but released the vaccine anyway in 1978. In 1980 the FDA jufrd its action by stating in essence that the regulations did not require removal of the type C RNA containing viruses from pole 83 vaccine because of the reverse transcripttase test that Baltimore and Tim 9 Nobel prize were not sdorchd by the regulations governing polio vaccine. Two years later an epidemic monkey virus was imposed when Epstein bar was and her piece simultaneously caused sar comb 0 in thousands of homosexual men's who presented with virus disease. The epidemic with AIDS was hughed it was a combined epidemic of HIV and KHSV p pi suggest that mandatory regulations, require elimination of any vaccine contaminant or vaccine viral contaminants within the actual vaccine virus itself, if not actually proven safe for humans, even if the testing techniques are not available when the regulations were written. 
I believe that the guidance for industry, Exhibit 2, is a sham. It was written to insulate the FDA from liability under the tort claims act for discretion -- where discretionary decisions cannot be the basis of a lawsuit. 
Finally, I feel the guidance, the relaxed approach, to controlling the issues, directly violates the mandate of 42 U.S. code 262 which requires the sect to ensure the safety and purity of vaccines. Thank you. 
>> Thank you our next speaker is Barbara Lowe fisher representing the national vaccine information center. 
>> 
>> My name is Barbara la fisher I'mment and founder of the vaccine information center founded in 1982, I have no foundation conflicts of interest. 
As has been mentioned today, contamination of vaccines with animal viruses is not new. In the 1950s, and early '60s, polio vaccines given to millions of children and adults used mompgy kidney tissue cells contaminated with system Ian virus 40. A 1973 prospective study of more than 50,000 pregnancies, concluded that enactmentvateed polio vaccines given to pregnant women in that study between 1959 and 1965 were associated with excess malignancies and brain tumors in children born to those mothers. 
If there continues to be a dispute in the 21st century about whether monkey rirs viruses or monkey viral DNA vaccines can in fact cause cancer in humans there is no dispute that polio vaccines were contaminated with the monkey virus. 
Vaccine manufacturers are allowed to use cell material that comes from the bodies of mammals, including humans, monkeys, cows, pigs, dogs and rodents. As well as cells from birds and insects to make either experimental or currently licensed vaccines. There is always the risk of adventitious agent contamination that can escape detection. 
The discussion last November in this committee involving a vaccine manufacturer seeking a license to use caterpillar cells which has the potential to be infected with insect viruses that are hard to detect to make an influenza vaccine is indicative of how important the contamination issue is becoming as hundreds of vaccines using novel cell substrates are being developed. 
Drug companies are experimenting with dog kidney and human fetal retinal cells even though these cell lines have been documented to cause tumors in animals, and there have been discussions in this committee during the past decade about using cancer cells to make vaccines, even though there has been a longstanding prohibition on their use due to risk for adventitious agent contamination. 
The recent detection of DNA fragments from a bird virus in measles vaccine, by the same private lab that identified big viral DNA in rotovirus vaccine brings to mine detection in 1995 by Swiss scientists of reverse Tran scripttase by an avian -- influenza vaccines as well as mumps and using chicken cells for production. 
Reverse Tran scrip taste can permanently alter the genes of the cells they infect. This is no small matter when the CDC now REMS that every American get an annual flu shot from six months of aiming through life. Even during pregnancy, when the genetic and biological integrity of the unborn child developing in the womb may be exquisitely vulnerable to the effects that adventitious agent contamination of vaccines. 
The contamination of seed socks of rotovirus vaccines, with animal virus DNA that was not detected, preor post licensure, is an important wakeup call for industry and government. The national vaccine information center urges the FDA to, 1, explore with vaccine manufacturers technology that does not rely on utilization of mammal, bird, insect or other living cells, that can be contaminated with adventitious agents posing a risk to human health. And two, institute stronger legal requirements for proof of vaccine cell substrates and other materials used for production of seed stocks are free from adventitious agent contamination, and remain free throughout the manufacturing process, before lots are released for public use. And three, while vaccines are being thoroughly retested, for adventitious agent contamination, the FDA should institute stricter labeling standards, to fully and clearly inform the public using vaccines, about residual adventitious agent content in all vaccines. Thank you. 
>> Thank you, our next speaker is Dr. Alena jeraleva representing -- -- culture gen omics. 
>> Hi my name is yelena I'm representing bet man Colter again omics, and (gene omics, and we provide service for pharmaceutical clients but my trip was paid by bet man Colter geno mics and my comments are very brief, 5 minute presentation is to -- the committee to consider regulation of the initial screening of the vaccines because this particular technology allows to answer the open question well be able to look for unknown instead of targeting presence of the known and existing technologies are also highly susceptible to variation particularly in viruses and even the quantitative PCR technology is highly sensitive and we also are offering it in regulated environment, it's also susceptible to mutations which can happen in the viral population.) 
Let's see if I can do that. Excellent. The -- -- technology also will allow us to answer the same -- the questions characterizing the vaccine strains also for the stability of the viral stock, and to allow us to actually supersede the existing technology. This is the slide demonstrating here with compared multiple vaccine strains using generation technology, and actually in this slide you can see that we were able to go through the tem nal speas and generate more sequence data using the prior sequencing technology in this particular obligation than the singer sequencing which is considered currently to be a gold standard. 
But also, you can see that this particular technology allowed us to determine the low level differences which were also present in the strains of vax vaccine, which allowed to us detect presence within the strains and you can see -- I mean can you not see on this slide but you will have to take my word for it that those linked mutations -- and it's very important for the advantage of the long read of the flex platform for example that allows us to have long reads compared to the singer platform which allow for the detection of the sub populations with the linked mutations. 
In this particular case, was up to 10 percent of the -- differentiation was in the same strain. 
So basically, we were looking into that technology, we believe that just as my colleagues were pointing, generation of the data is not enough. And whatever is going into the sequencing read into the machine is absolutely crucial, because we can create a bias either under representing certain species or overrepresenting certain species, and it will draw conclusions from that, it again can be detrimental. 
And also again, as also was already pointed, the dpirchs data analysis and bioinformatics expertise can drastically impact the conclusions which we can draw from our, for example, metagen omic studies. This is the data we downloaded before the data set from the group and we analyzed it yesterday, just in a slightly different format. 
And you can see that we can look and see that certain, for example, strax 18 strains have a heavy representation al on the viral sequences and there is a lot of other vaccines have also a humongous amount of the bacterial DNA presence, which I was pointing out is very important to -- it's again it's the same data set, just analyzed bioinformaticly the same way. It's very important to keep an open mind when we're looking at the data when we're evaluating the data. 
The data is there, and I'm urging the committee to consider moving into the direction of generating of this data, at least in the initial stages, as investigation, that will help the companies to have the data to -- up front, and then to gain additional validated, currently we're working with generation platforms which will allow us to generate the data that can later as the new bioinformatic techniques as they develop can be revisited and analyzed for more meaning ful results. Thank you so much. 
>> Thank you is there anyone else in the audience that would like to make a statement? Yes. 
>> Hello, my name is Dr. Holly Franz I'm from Lawrence Livermore national lab and it was my team that worked with Eric bellward. My team did the microarray work and I just wanted to kind of move on beyond that, and suggest let's not stop at microarrays or next generation sequencing, because those are available now, the cost is coming down, the PCR that several folks here described is very cost effective, microarrays cost a little bit more, they don't take quite as long as a sequencing run to do, and you can get those results for about $400 for a chip. We've got chips now that do 2.1 million probes on it, and can identify every virus, every bacteria, every protozoan and fun zi that's been sequenced to date, and we update those on a regular basis So those are available, and out there for use. Or are coming that way. And I think it's advantageous to keep up on that. We've talked with some of the folks at the FDA about that. 
But the next generation sequencing is coming down the line. The problem is you get all the sequence, you got all the genomics and what do the hell do do you with that. The thing is we've got a whole bunch of computer scientists God forbid now working with the biologists that are being looking at annotation of all of these proteins, that the genomics is telling us so what are these proteins doing, what are getting for the genomics sequencing and we Mead to take that to the next level of computational modeling of how these host pathogens interact with the individual host, whether it's a pig, or a person, or a monkey. And those will each be different, depending on the genetics of each of those individuals, and even different within the individuals within a species. 
So there's a lot farther we can go in this. Another way that I was struck with was how retrospective all the study was, of the vaccines. We have the capability now to take a look at, once a vation 18 is given, what are the micro RNAs that are being produced by that individual as they're responding to that vaccine. What are the cytokine levels what are the amino mod you laters being released instead of waiting around going is that child going to get sick are we going to have an adverse reaction let's be a little bit more prospective and look at what's going on at the molecular level that we now have the tools to look at thank you. 
>> Thank you is there anyone else that would like to make a statement? I think the speakers and Dr. peden raised many important issues about the rapid evolution of our ability to detect adventitious agents, I know that there have been many studies of gene expression rate within individuals in human vaccines already, and those have been difficult to sort out differences, although certainly genetic polymore phisms will play a role in the way people respond to vaccines but that's not been proven yet with the expression of human arrays of RNAs. But let's go to our last discussion question and go around the table and get people's opinions on the last discussion point. Which is, please discuss the application of emerging technologies and the implications for their use in the detection of known and unknown adventitious agents in vaccines that are currently licensed, as well as those that are under development. 
And I think maybe I'll start with Dr. Hughes to give everyone a -- every end of the table a chance to go first today. 
>> We're at a marvelous point in a sense in terms of how technology is reshaping the way we can look at problems that are both of interest to basic scientists and important for the clinic and for the license areing of vaccines and other biologicals. 
And it's my opinion that we already have very powerful tools. We're fortunate in that way. But I think in the near term, wlas going to change is both our ability to do very broad and deep sequencing efficiently and relatively cheaply, and what will probably follow that, but perhaps more slowly, is our ability to mathematically or electronically analyze that data. 
And I think we're to the point where you can sort of look at the horizon or maybe just the side of the horizon and see the power of the actual machinery that will generate the sequence. But as one of the previous speakers mentioned, the problems -- in a sense, that's where the problems begin. 
And one of the things that I think that deep sequencing technology holds out in a sense both the most promised for but also the most problems for, is not in recognizing the adventitious agents or pathogens we know, but in trying to pick out the ones we don't. And of course, that implies that you can find something that you don't expect to see over a background of things that you think are there. And that's still going to be a hard problem, and I would suggest that if there was something we would want to try and encourage people to do, it would be to work on the-- on more powerful ways of sifting what will be very large amounts of data, which will become available to us. In particular, with that -- trying to answer that question. 
>> Thank you, Dr. Hughes, Dr. De stefano. 
>> I guess from what I've heard it sounds like in the future we can expect every more powerful methodologies for detecting perhaps new viruses and adventitiously, I can't comment on specific methodologies or technologies, et cetera, but I think what it says to me that we ought to start giving some thought about how we're going to start approaching and evaluating these findings so we can expect in the future. 
>> I think Dr. Baylor is hoping that we would have some comments on that today which is a very difficult thing to do. Dr. Sy. 
>> I think one aspect of the application of these new technologies that will impact industry is their validation. 
It's not straightforward, it's -- I'm not an expert in this area, but for individual PCRs, for -- to identify a single agent, validating the as say with spiking, various levels, characterization, robustness and so forth, can take a year or in that time frame. 
So speaking of a procedure that would potentially encompass all known agents, perhaps in the thousands, to attempt to validate an assay on that scale would be formidable, and how to cope with that is something that I think companies would look forward to, would go with the agency to help define. 
There was some mention of replacing raw materials of amyl origin with recombinants and in some cases that's been done and it's not a straightforward switch. The substitution of recombinant can reduce yields significantly, and so I think it's not necessarily a straightforward solution. 
And as GSK has mentioned, the rederivation of selvanks and master viral seeds can essentially lead to the development of an altogether new vaccine, with clinical trials and so forth, and of course that has public health implications that have been discussed and there are a number of other vaccines for which there may be only one manufacturer, or two, and some consideration has to be givens again, towards the risk-benefit of either removing a product or temporarily suspending its use, and I would give rabies vaccine where just recently there was a shortage in manufacturing of rabies vaccine because one manufacturer was temporarily off the market. 
>> Thank you. Dr. Romero. 
>> So I think we're at the very exciting time, you know if you look back 50 years ago with the discovery or the ability to develop primary cell line culture, which opened this tremendous window on to identification of new viral agents, we are at that point today at much greater magnitude. Because we can now identify these new agents without having to actually try to culture them. 
And so this poses a lot of challenges to us as we begin to reanalyze our old methodologies, and our old methods of producing vaccines. 
I was struck by what Dr. peden said and that is, quote, poorly funded groups like our own. When he was referring to CBER's efforts. I think if we could make recommendations it is to continue funding to these agencies that the FDA supports at a high level, in order so that they can embrace this. And I'm a believer of embracing new technologies, new methodologies, as soon as they're validated, and we know that CBER has the capacity to do that. 
So I think my statement is that we should be adopting these, we should be making recommendations for hiring level support, financial support, so that they can move forward with these methodologies. 
>> There. Dr. Gillen. 
>> Coming to this meeting today and then reinforced by the several info mer shals, it's -- infomercials it's clear there are a lot more of this to come, the technology is becoming more powerful and less expensive so I think we can anticipate seeing more of it. So I think it's going to be important that these findings whoever finds them and how they're reported we have some ability to evaluate them because they're going to come at us a number of ways and I suspect the findings are going to outpace their ferption and outpace the context in which they come. 
I think we need to recognize that so maybe as we move forward, some guidance to the readers who are going to be faced with dealing with these findings to put them in some kind of context so that they are interpretable by others than the people who are doing the work. 
And in some way this is reminiscent -- nasa has a project now called the kep ler mission where they're looking for habitable planets and as I think you point your tele scope in different places you're going to see more and more different things, so we're going to see those. 
So in the message of don't try this at home we're going to see a lot of this and we're going to see a lot of it done by people who know what they're doing and those who don't know what they're doing which is why you don't try it at home. But I think we also should have conversation with medical journals who are going to be faced with a lot of articles or potential publications about this, for how they deal with this, as well. Because again, we're going to see this information in many places, and all those we're going to be seeing will going to need to be able to put in context. 
>> Thank you. I think in the sake of fairness I'll go next and not be last again. But one of the -- I certainly agree with all that's been said, and this is an exciting time. And for, 4-5-4 sequencing and the new technologies truly are a huge advance, and I take great comfort in the fact that using these methods we haven't found more, in the limited application of these thusfar. I mean we've looked at what, in this JV paper I think you looked at eight vaccines, and we really didn't turn up thousands, which is a very reassuring thing to me. As a a viral gist I'm surprised we didn't find a lot more honestly. 
So I'm encouraged by that fact but after saying that, I agree with everyone, we are going to find more, we're going to find viral sequences of unidentified viruses, and viruses that we won't be able to grow, so we won't be able to tell if they're infectious in cell culture let alone in humans, so there are some very difficult times ahead. And I think the FDA is asking us to give our thoughts on how they should develop policies, and I jokingly said to a couple people earlier that once the new technology is out, and works, and is validated the cat is out of the bag. You have to use it. 
So I don't think there's any question that application of pyro sequencing to cell substrates that are going to go into humans is going to be the standard of the future, and I agree with Dr. Romero that the FDA should have those abilities, as well, so that not only do you have -- a manufacturer evaluating this but you have the same ability, or at least as they do now, they contract with independent laboratories, so that there is a regulatory mechanism to validate prior sequencing data and then the follow-up validation data that what you found is real. 
Having said that, I don't see any way, when we find these things, there's going to be a set policy that can address them I think it's going to be just like this meeting, that it's got to be on a case-by-case basis reviewed, analyzed and it's going to create a lot of pain. Not a lot of pain, but concern. 
And that's the nature of advancing science and technology. 
So the one comment that hasn't been made about this will add to the cost of producing vaccines, and I think that's another issue that we have to accept, to protect our children, and ourselves. 
So with that, I'll move on to Dr. Devold. 
>> I agree with much of what's been said, and I guess in general I would say the technology that you have available to you right now should be used whenever possible. 
I'm not able to really comment on some of the new types of technologies that were presented here, but prior to coming to the meeting I did read the 2010 guidance for industry, and I was surprised to find in there requirements for testing porcine derived reagents and it specifically mentioned cirkovirus in there, and it just seems like the material and the methods we have now, we need to use them, and it needs to be not just a recommendation, but a requirement. My concern is about health, and it's about public health, and it's also about public trust. I mean, we just have a new survey that came out of the University of Michigan two months ago saying 54 percent of Americans are concerned about vaccine safety now. So we've got to do whatever can be done to eliminate the use of animal products in vaccines that includes human materials. I'm also concerned about human endogenous retro virus, we've been hearing a lot about that, as it relates to MMR, and its potential relationship to auto immunity, so there's a lot of work that needs to be done, I agree, that some kind of process for dealing with the discoveries when they happen, needs to be set up so that we can -- you know, do a much better job of taking care of these problems. 
>> Thank you. Dr. Laru sso. 
>> So -- let's see, where to start. I think one of the things I'm concerned about is the sort of self- generating aspect of this kind of technology. And I can't see us going forward in this sort of stop-start-stop-start mode with the national vaccine program. I don't see any way around using high through-put sequencing to look for other agents, but I guess what I would say is we have to think about it in a rational way, in that we look at the agent that's identified, if there's a clear known risk associated with that, it gets acted on immediately. If it's a hypothetical or theoretical risk, like the risk we're talking about today, then it's used for hypothesis generation. 
The only other point that I would try to make is that this is not a substitute or a replacement for the kind of careful, large vaccine safety studies that we continue to do and that are going to need to continue to be done. Because ultimately, you need to show that a vaccine either does or does not cause a problem, and we know how to do that, and we continue -- we should continue to do that. 
>> Thank you. I think those are some excellent points, especially the idea that if there's biological plausibility of a risk, with a new agent, that that would be a starting point for the FDA to have a mark or a signal as opposed to a theoretical risk. Dr. Emert. 
>> I agree with all the sage comments that have come before this. Most specifically it's incumbent on the scientific and medical community to try to educate the public to explain the new world that we're getting into with the depth of how deeply we can investigate our biologic problems. 
I think there are some things we can do. For example, deep sequencing has been here for a year and a half now, or a year, and it seems to me if I were a company making vaccines I would go to all my master seed stocks, and make sure that my cell substrates, or know what my cell substrates have so that you're forearmed with that and begin to make sure that at least the raw materials with which we make vaccines -- because it's a good 10 years from the time you put that in the cell substrate to the time it becomes -- you don't want to start as unfortunately happened here with material that you could have found out was problematic from the start. 
This is new but that's something I would encourage happening very quickly. 
>> Thank you Dr. San clez 
>> I also want to agree with what's been said, that I think these technologies are here they will have to be incorporated into vaccine development and I agree with you and others that it is encouraging that other vaccines have not -- these agents have not been found, and also that this is just one of the many facets of vaccine not only development but safety and efficacy studies in the future. 
>> Thank you. Dr. whorton. 
>> Well it's lear clear that the new technologies present an important tount to learn more about vaccines and how they work, and that's very exciting and they're going to be applied to answer questions about vaccines and it's important that that work be done very well, using validated approaches. 
My scientific colleagues at FDA play a hugely important role in vaccines in the United States, and I think it's important that FDA scientists have access to the expertise and capacity they need for applying these new technologies to vaccine evaluation. 
That said, it's what this whole experience really brings home to me is that with new technology, our capacity to find things greatly outstrips our capacity to understand them. And so we not only need the investment in these new technologies and methodologies, but also ndd complementary kinds of work, as was described this morning, that's really needed to understand what it is we find. 
And I agree with you, that there's not going to be a rule book to follow here. There's going to be a very I think kind of arduous process to, as things are found and I think they will be, to really understand their significance, with collection of additional information, and really carefully looking at things, to evaluate the significance of individual findings as they occur. 
>> Thank you Dr. McGinnis. 
>> I think it was really 2005 that the next generation sequencing machine was on the market, it's been five years already. And under the NIH human microbiome project I have the pleasure of spending 11 hours a week with the large scale sequencing centers, the Baylor, et cetera, in order to recall a microbiome in humans. The biome somatics is lagging way behind in understanding what to do with the data being generated. So I think we have technology. Do I think we all go back to singer sequencing? 
No, it's changed, it has already changed we're moving on, it's not a substitute for very careful, preclinical work that is currently done, it's in addition. Certainly not a substitute for clinical work that is done, and I think that is there. 
I'm also struck by something that I hope is not -- is not going to be divisive in the community, and that it's somebody else's problem. I think, you know, we all bear a responsibility for trying to be part of the solution, not just raising a red flag about the problem. And I think remaining pragmatic and optimistic is a social responsibility in terms of protecting the health of our children and of our adults in this country, and elsewhere. 
So, you know, I think we won't ever go backwards. 
But I think it's going to be -- it's not just the identification of the adventitious agent, there's a huge amount of research that's going to have to go on to know what it means, and what do we do about it. 
So I don't see it immediately translating into being incorporated into requirements for testing, it may be at the identification stage, but what to do with it is a much more difficult problem. 
>> Thank you, are Dr. Coughlin. 
>> I'm struck by a couple of things, one is -- I mean, clearly technology of this sort, 4, 5, 4 sequencing may not ultimately be the best way to do this it may be there are other technologies coming along that would rapidly supplant it but clearly this is going to become a standard for assessing these kinds of risks of adventitious agents in vaccines and other bioproducts. 
But I also can't help point -- noting or repeating a comment that was made before, is that in this particular case this could have been spotted before. It could have been spotted right away. The contamination isn't subtle as PCA as say, it's a known virus, had anybody actually thought to look it would have been seen right awfflet bat. And so that also suggests that there should probably be a more careful beefing up of the way as say trenome viruses are done which would include a careful examination of all of the animal products in the history of the product being used. 
In that case somebody would have said well here's porcine trypsin, we're required, if you like, to do a scan for porcine virus. 
I think a more careful attention to that kind of issue, sort of the low-tech issue if you like, could perhaps head off problems like this in the future, before we really get into full implementation of ultra deep sequencing technology to do this. 
That said, ultra deep sequencing technology I guess you could imagine there are four possible outcomes one that you'll see an agent that you know that's familiar you know all about it you know what to do with it how to deal with it. Second you'll see something that's a lot like something you know or something that you know but you didn't expect it would be there you don't know what its property are which is really in this particular case is what we face today. Third you'll see something that is probably pretty clearly a virus, but one that you've never seen before you don't know anything about, and so some substantial amount of research is going to be needed in order to understand what it is. 
I suppose the fourth possibility will be some mixture of all these things will show up. 
But given all that, I think it's probably critical right now to start the process of developing appropriate standards for interpreting these kinds of data. I think it's probably going to be incumbent on FDA or whatever or somebody in the industry to maybe convene some meetings or working groups to actually establish what really can be done and can't be done, and standards for lels of contamination, and viral -- levels of infomatics, and viral processing so on far more than we can do in this discussion today I think it's really important to get this process rolling in a very real way that way. 
>> Thank you. Dr. chung. 
>> No doubt, this new technology actually advances our understanding of at least what's present in our vaccines, or any other kind of materials. But deep sequencing, will definitely give us the extra information that's not present in the past. And of course, you know, as consumers point of view or even from the direction point of view of our industry we want to know what's actually there. 
What's actually there gives us the knowledge to decide, you know, with informed decision, to see what we want to do with the information. So -- so it is really important that, you know, we get those information on the table so that we can discuss them or you know make decisions based on those data. Factual data, not just implied or potential problems. 
However, given, you know, everyone as powerful this technology is only the first step, because you only see what's there. You don't even know what this agent or if it's a known agent you have some validated test to validate it, or if it's new ones, by definition, there's no test. To especially, you know, in terms of infect rft, pathogenisty we covered today. There's a lot more work to be done, and decisions to be made how to use this information. But definitely, in terms of informing the public, you know, with what's current in our vaccines, you know, that should be made known, especially in our case you talk about the roto virus should be made known to the parents, so with that, the information is extremely important to be made public, and also you know, use for further research in other vaccine development. Thank you. 
>> Thank you. Before we open up for open discussion, Dr. Baylor, -- krause any issues that you feel we have not addressed or comments you'd like to make. 
>> I would like to say this has been very helpful. 
One of the things, part to that discussion point is the implication for the use of these new technologies. I think we all agree that these, whether we want to or not, these new technologies will be used. 
And somehow, we had to get into I think Dr. Gilbert mentioned this, in the first part of the day, about a decision analysis. 
And maybe some comments from you on more -- push that a little further on this decision analysis, because I believe using these technologies we will find many things, many unknowns, and we're going to have to be able to evaluate the unknowns, and it's going to be very difficult for the agency to convene an advisory committee every time we discover a new adventitious agent. So I think the discussion really needs to be on, you know, what additional components will go in a decision analysis to make those decisions across the board, so we don't have to come back to the committee every time this issue comes up. 
>> Would anyone on the committee like to start? I think Dr. Larusso's comment struck a chord with me, that a set of criteria for unknown agents that are discovered, if there's any way to look at, for example, if it's a cell type that's been used in other vaccines, and there's safety data, then that is relevant information for that particular vaccine that you're studying. 
And I think most or a large number of vaccines are produced in relatively well-studied cell lines, and those cell lines are all, if they haven't been screened by deep sequencing yet, they probably will be in the next week. So. 
So I think for established cell lines that are vaccine production cell lines, you'll have a background of data that you can use, and if there are extensive safety data, and a new vaccine -- a new adventitious agent is discovered in one vaccine you can look for other vaccines in that very quickly, and if there are extensive safety data that would give you a lot of leeway in saying we don't have to stop, we need to study this. But we don't have to stop this vaccine today. 
On the other hand, with the new cell type, I think it's going to become imperative to test that before it goes into humans. And new agents, if -- probably alternative cell line is going to be the easiest step, but I'll ask for other comments. Dr. Larusso. 
>> I think unfortunately you may not have to have a new meeting every time but you're certainly going to have to have a lot of conference calls. And I think one of the benefits of doing it that way is going to be a tremendous amount of information up front and the sort of cross- fertilization that goes on with throwing out an idea out among people with lots of different areas of expertise, is not going to -- is not only going to help you with your immediate problem, do I stop use today or do I stop -- do I continue, but also the idea of hypothesis generation about what you want to look at in the future. 
So you know, I have no desire to come down to gai thersburg every month to discuss these issues but I think in fact you're going to have to have some regular way of going over these, at least until you get your feet on the ground and do enough of them, so that you can establish a pattern. 
>> Yes, Dr. Debolt. 
>> Whatever you do, I hope that you will find a way to have sufficient public input into these issues. These are very big issues, and the risks are being borne by individual people. And the public has a right to know whatever it is that you learn. So I just hope that you all don't lose cite of the need to include the public. 
>> That's clearly very important. And of course, the risk, if you get a problem for vaccine, for that individual is 100 percent. Similarly if you get the disease, the vaccine would have prevented, it's 100 percent. So it's a difficult issue and very personal on both sides of the story. 
>> I would say, too, I mean, you may want to start -- if this is going to come up a lot, you may want to look at talking to an eth icist seeing ethically how this needs to be handled because this is a very complex issue that involves the health of populations as well as individuals and whatever process you develop, I'm very pleased at the transparency here today, and that needs to continue. And we have to find a way to have a courageous conversation about this, because I'm quite certain, like everybody said, you know, we're going to find things that we -- you know, maybe we should have known were there? I mean, because like on this list of porcine circo virus is clearly on the list but what about the new things we don't know yet. wlab the pre ons what about lots of other things that I'm sure we're going to find and we need to find some way of having truly informed consent about this. 
>> I think transparency is critical. And I do, again, want to thank the FDA and GSK for the transparency of this process, it's been really excellent. 
Other comments. 
Would you like to restate your question, or do you think we gave you some feedback that will be helpful there, Norman? 
>> No, I think this has been very helpful, I think those last few comments have been helpful, as well. 
I guess lastly I'd like to say that I think everybody recognizes the difficulty of this issue. And both companies have been very -- they're moving very fast, both Merck and GSK has been working very closely with the agency to try to continue this investigation, and get to the root cause of this, and to resolve this. So I just wanted to make sure for the record that both companies have really been forthcoming and working very closely to the agency. 
>> Are there any other comments from the committee? 
I think Christine is amazed that we're done before 4:30. An hour ago she wouldn't have bet on that. But I think if there are no more comments, the meeting will adjourn. Thank you. 
(Meeting adjourned.) 
  
