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	P-R-O-C-E-E-D-I-N-G-S
	8:30 a.m.
		DR. DAUM:  Good morning. We will now officially call the meeting to order, please. We will begin our proceedings, since there are some new faces at the table -- at least new to the committee -- by asking each person on the committee and our guests for this meeting to identify themselves and their affiliations, and Dr. Stephens, we will start with you, if that is okay.
		DR. STEPHENS:  Thank you. I am David Stephens, Emory University in Atlanta, Georgia.
		DR. ESTES:  Mary Estes, Baylor College of Medicine, Houston.  
		DR. KATZ:  Samuel Katz, Duke University, Durham, North Carolina. 
		DR. HUANG:  Alice Huang from the California Institute of Technology.
		DR. KOHL:  Steve Kohl, Oregon Health Science University.
		DR. DIAZ:  Pamela Diaz, Chicago Department of Public Health.
		MS. FISHER:  Barbara Loe Fisher, National Vaccine Information Center.
		DR. GRIFFIN:  Diane Griffin, Johns Hopkins in Baltimore.
		DR. GOLDBERG:  Judy Goldberg, New York University School of Medicine, New York City.
		DR. FLEMING:  Thomas Fleming, University of Washington, Seattle.
		DR. MYERS:  Martin Myers, National Vaccine Program Office.
		DR. LIVENGOOD:  John Livengood, CDC, Atlanta.
		DR. HEWLETT:  Erik Hewlett, University of Virginia, Charlottesville.
		DR. GEBER:  Antonia Geber, FDA.
		DR. MEADE:  Bruce Meade, FDA.
		DR. DAUM:  Thank you very much. I am Robert Daum from the University of Chicago. And we will now turn the floor over to Nancy Cherry, who will read the conflict of interest statements and the announcements.
		MS. CHERRY:  Okay.  Before we do that, we have one other person to introduce.
		DR. MANLEY:  Audrey Manley, Spelman College.  
		DR. DAUM:  Welcome.
		MS. CHERRY:  Okay, thanks, Dr. Daum. First, I have an announcement. If any of you are here for a meeting on airbags, I am afraid this is not going to be the meeting you expect.  You think I am making a joke, but I understand that information got out on one of our announcement Websites saying -- that was very confusing. Somehow -- and I don't know whether it was man or machine, scanner or human, turned the words a brief into a brief meeting into airbag meeting.  So if we caused you any undue stress, I do apologize.   I mention this not just because we made a mistake, but because I want to remind you that there are places that you should check to see if there have been any changes in the meeting. Before you get on the plane, it is always wise to tune in to our telephone hotline. And you have in your little packet the page that tells you where to call and see if there have been any last minute changes in the meeting.  And I tell this to the people in the audience, because i would always alert the committee members, but I don't know who is coming. So in the audience, if you look at this page, it tells you the phone lines.  Also, there is a CBER Website down there. We can usually get information on the phone line and on the CBER Website a little faster than it gets out on the FDA Website. 
		There have been some personnel changes since this Advisory Committee last met in July. We have been joined by four new members -- Dr. Diaz, that you met a moment ago, Dr. Goldberg --  Dr. Goldberg on that side -- Dr. Katz down here, and Dr. Manley.  And we are delighted to have all of you. We also have suffered a loss. As you probably know, Dr. Harry Greenberg has left the committee because of his new endeavors in the private sector.  
		Today, we will be chaired by two of the committee members during this transition. We will start out with Dr. Bob Daum. And then for session 2, we have Dr. Diane Griffin.
		Here at CBER, Dr. Karen Midthun, whom you will hear from very shortly, has been named Director of the Office of Vaccines, Research and Review. We are pleased to welcome Dr. Midthun back to CBER.
		The Committee Management Specialist today you probably met at the front desk or maybe here in the room. It is Denise Royster and Rosanna Harvey.  We have a full agenda today, beginning with the update on TSE issues. By the way, this topic is on the agenda for information only. This is not meant to be a committee discussion.  
		And now I will go ahead and read the conflict of interest statement. The following announcement addresses conflict of interest issues associated with the meeting of the Vaccines and Biological Products Advisory Committee on November 3, 2000, for the discussion of the safety and efficacy of CPDT Adsorbed, the Diphtheria Tetanus Acellular Pertussis Vaccine sponsored by Aventis Pasteur Limited of Toronto, Canada.  
		Of the committee members, Drs. Kim and Snyder could not be with us today.  However, the Director of the Center for Biologics Evaluation and Research has appointed Drs. Thomas Fleming, Erik Hewlett, John Livengood and Martin Myers as temporary voting members for the discussion.  
		To determine if any conflicts of interest existed, the Agency reviewed the submitted agenda and all financial interests reported by the meeting participants. As a result of this review, the following disclosures were made.  In accordance with 18 U.S.C. 208, Dr. Goldberg, Kohl, Fleming and Hewlett have been granted waivers which permit them to participate in the committee discussion and to vote.  In accordance with the Food and Drug Administration Modernization Act of 1997, Section 505, Drs. Estes, Goldberg, Kohl, Stephens, Fleming and Hewlett have been granted waivers which permit them to participate fully in the committee discussions. Dr. Robert Daum has recused himself from the discussion on CPDT Adsorbed.
		Drs. Estes, Faggett, Griffin, Katz and Stephens have associations with firms that could be affected by the committee discussions. However, in accordance with 18 U.S.C. 208 and Section 2635.502 of the Standards of Conduct, it has been determined that waivers or appearance determinations are not warranted for this discussion.
		In the event that the discussions involve specific products or firms not on the agenda and for which FDA's participants have a financial interest, the participants are reminded of the need to exclude themselves from the discussion. Their recusals will be noted for the public record.
		With respect to all other public meeting participants, we ask in the interest of fairness that you state your name and affiliation and any current or previous financial involvement with any firm whose products you wish to comment on.  And we ask that you do this each time you come to the microphone.  Copies of all waivers addressed in this announcement are available by written request under the Freedom of Information Act. Dr. Daum?
		DR. DAUM:  Thank you, Nancy.  We will now move into the body of the meeting proper, and begin with Session 1, which is an FDA presented update on TSE issues, and I ask Dr. Midthun to lead the charge.  		DR. MIDTHUN:  Good morning. I am going to give a brief update on TSE issues as they relate to vaccines.  As this committee knows, there was a joint meeting between this committee and the Transmissible Spongiform Encephalopathy Advisory Committee this past July.  The issue for discussion was vaccines that had been manufactured with bovine-derived materials that had been obtained from countries where BSE was known to exist or where the BSE could not be assured not to exist.
		The risks of these vaccines were discussed by the committee, and the conclusion was that the risks of acquiring variant CJD from these vaccines was theoretical and negligible. 
		The joint committees recommended that the materials that had been obtained from countries on the UST BSE list be resourced from other sources. And this pertained in particular to the production of vaccines, that is the routine production, and also to working bacterial or viral master seeds or working cells banks that have been established in the presence of such materials, that these should also be rederived. 		They also recommended that there be public disclosure of these issues.  
		Since that time, Center for Biologics has been working closely with the manufacturers as they implement the recommended changes, and we have also been in the process of drafting a disclosure document and addressing the issues surrounding disclosure, which of course includes coordination with other public health agencies.  We hope in the near future to have a document ready for publication in MMWR and also to have additional information available on a Website.  Thank you.
		DR. DAUM:  That was certainly a concise update.  We have time for a question or comment from the committee.
		DR. MIDTHUN:  Keep it very short, they have not been screened.
		DR. DAUM:  Okay, some very short questions and comments from the committee. Dr. Katz?
		DR. KATZ:  A reference for the committee, if they haven't seen it. There is a very good one-and-a-half page summary in the current issue of vaccines by Philip Minor and David Saltzbury looking at the issue of vaccines and variant Creutzfeld-Jacob disease that I think would be very helpful.  If there is going to be public disclosure and a statement, I would hope that reference would be included.
		DR. DAUM:  Thank you, Dr. Katz.  There being no further question or comment, I will, as mentioned, recuse myself at this point and Dr. Griffin will take over the chairly duties.
		DR. GRIFFIN:  All right. We can now move on to Session 2, which will begin with an introduction by Dr. Bruce Meade from the FDA.
		DR. MEADE:  Okay, getting the technology correct.  Good morning, my name is Bruce Meade. I am the chair of the CBER licensing committee that has been reviewing the application that is under review today.
		I wanted to start with a very brief introduction this morning, and I want to try to accomplish three things in this introduction.  First is to provide a brief background to the file. Secondly, I want to introduce some of the specific issues on which we will be seeking Advisory Committee feedback today.  And then third and lastly, I will read through the specific questions for the committee.
		So to get started, the product under review today is a diphtheria and tetanus toxoids and acellular pertussis vaccine absorbed or DTaP from Aventis Pasteur Limited in Toronto, Canada. At the time the application was submitted, they were known as Connaught Laboratories limited. So some of you may recognize the product under that name. And it is for the requested indication for primary series at 2, 4 and 6 months of age with a fourth dose at 15 to 20 months of age, and at this time the sponsor has not requested a fifth dose indication.
		I just wanted to review briefly the key milestones for this application. It was submitted in May of 1996. The first CBER review letter was issued on May of 1997.  The response from the sponsor was considered complete in September of 1999. We did the preapproval inspection in November of 1999. The second CBER review letter was issued in March of 2000.  The response from the sponsor was considered complete in August of 2000, and we are now here in November of 2000 at the Advisory Committee. 
		I should mention that there was a corresponding establishment license amendment, for which there are no outstanding issues.  And I should note that the DT vaccine, the diphtheria tetanus toxoid vaccine from Aventis was licensed in the U.S. in 1997.
		Again, the acellular pertussis component of the product contains 5 antigens which are listed here -- inactivated pertussis toxin, and I use the abbreviation IPT for inactivated pertussis toxin, filamentous hemagglutinin, pertactin, formerly known as 69K outer membrane protein, and a preparation that contains both times of fimbriae, types 2 and 3.  The composition contains approximately equal amounts of both types of fimbriae. But to avoid confusion in some of the slides later, you will note that the antibodies to fimbriae are measured in a single assay which uses as an antigen a mixture of both types of fimbriae.  So you will be seeing results from four antibody assays for these five particular components.
		There are two DTaP formulations that have been evaluated clinically. There is the CPDT, which -- and again, some of the literature and some of ours was called the classic formulation, which is a low dose formulation. I will review that in the next slide. And that is the product covered under this application. They have also submitted data on a product that they have called HCPDT, again sometimes called the hybrid formulation, which has higher quantities of inactivated pertussis toxin and FHA.  And the specific composition is shown on this slide.  Again, it indicates the specific quantities of each of the antigens. The adjuvant is aluminum phosphate and the preservative is 2-phenoxyethanol. And you will note that the hybrid formulation, the higher dose formulation, differs in inactivated PT and FHA, and it contains twice as much PT and four times as much FHA.  And again specifically to note that the PLA is for the CPDT formulation.
		And again, we will hear much more about these and specifically from the manufacturer sponsor shortly. But I wanted to briefly outline the two efficacy studies that have been submitted in support of this application and that the two APL DTaP vaccines have been evaluated in two efficacy trials sponsored by NIH in the National Institute of Allergy and Infectious diseases. 
		The first trial we will call Sweden Efficacy Trial I, which was done in 1992 through 1995. It used the CPDT formulation. And the second trial, Sweden Trial II, from 1993 to 1996, that used the higher dose formulation.
		Again just to briefly outline Trial I. It was a randomized, double blind, placebo-controlled trial using an immunization schedule of 2, 4 and 6 months of age. The study vaccines were CPDT and a two-component DTaP vaccine from SmithKline Beecham.  It is important to note that this is an investigational product. It differs in composition from the SmithKline Beecham three-component vaccine or Infanrix that is licensed in the U.S.  The Infanrix contains a third component, the pertactin component, so it differs from this investigational product. The study included two control vaccines, a whole cell control vaccine from Aventis U.S., formally Connaught Labs, and the diphtheria tetanus toxoids was used for establishment of estimates of absolute efficacy.  So it actually was not a placebo-controlled trial because the inactive control for pertussis was a diphtheria tetanus toxoids vaccine.
		There were approximately just over 2,500 infants per arm of the study, and the follow-up was approximately 24 months after the third dose.  The case confirmation in this trial was through culture, serology or epidemiologic linkage to a confirmed case. The efficacy results for the CPDT vaccine are shown here using the WHO definition, which was laboratory confirmed pertussis with at least 21 days of paroxysmal cough.  The estimate of efficacy was approximately 85 percent with a confidence interval as indicated. They also -- one of the other definitions was for mild pertussis, which again was laboratory confirmed, with at least one day of cough, and it had an efficacy of approximately 78 percent. And there was no evidence of loss of efficacy during the two-year blinded follow-up.
		Now the second trial, Trial II, was also randomized, double blind trial.  But this trial, the efficacy was evaluated relative to the whole cell pertussis vaccine included in the trial. There was no inactive control. The immunization schedule for the majority of the subjects were the 3, 5 and 12 month schedule. There was a subset of approximately 12 percent of the subjects that were evaluated on a 2, 4 and 6 month schedule to do some schedule comparisons.  The study vaccines were the HCPDT vaccine, which again is the higher dose formulation, the five-component product from Aventis. They also included the same investigational two-component vaccine from SmithKline, a three-component DTaP from Chiron, and the control vaccine was a whole cell vaccine from Medeva in UK.  This study was a much larger study, approximately 20,000 infants per arm, and the follow-up was approximately 22 months after the third dose.
		In this trial, because it was a much larger trial, they didn't do the serologic confirmation. It was culture only for case confirmation. And the efficacy results for typical pertussis, which again is culture-confirmed pertussis with at least 21 days of paroxysmal cough -- again, it was a relative efficacy trial and it was concluded to be comparable to the whole cell control vaccine with a relative risk of 0.85 with confidence intervals indicated.
		Given this very brief introduction, I wanted to now spend the next few minutes again highlighting a few specific points that we will be seeking Advisory Committee input on. And the first -- to indicate that the specific issues on which we will be seeking Advisory Committee input are listed here. We will be asking for feedback on efficacy of CPDT for the requested indication, safety for the requested indication. We will be asking for feedback on concurrent administration of this vaccine with other pediatric vaccines routinely recommended for infants and toddlers. And we will be asking for comment on post-marking studies should it reach -- the vaccine reach approval.
		And now again I wanted to mention a few specific issues.  One started with a general question that will come up I think both in the context of the efficacy discussions and the safety discussions, and that concerns the applicability of data from the hybrid or the higher dose formulation to the product for which we are seeking licensure, the CPDT.  Again, the data from the hybrid have been submitted in support and clearly they are relevant for many questions under discussion. Because the manufacturing process for the antigen concentrates is the same for both products. The composition, as we showed earlier, is certainly very similar, but is not identical because it has higher inactivated PT and FHA.  
		Again, in the primary efficacy study, the immunization schedule was different for the two vaccines. Again, the schedule -- the 2, 4 and 6 month schedule in Trial I versus the 3, 5 and 12 for Trial II. And again, the design of the efficacy studies was different. With the first trial, it was designed to assess absolute efficacy and in the second trial was to assess relative efficacy. So, again, given these differences, throughout our discussion there will be questions on applicability to the product -- of the hybrid for the product we are seeking licensure.
		And then I want to point out one very -- in a little bit more detail a specific question that will be -- that we wish to discuss in more depth and I will discuss this in more depth later.  But I wanted to highlight it first as we start the morning discussion. And that concerns some data gained from the U.S. Population Bridging Study. This was a study done in the U.S. that was conducted to compare antibody responses between infants in the U.S. and Swedish infants from the efficacy study. The goal was to provide immunogenicity data to support the generalization of the Swedish efficacy data to the U.S. infant population.
		The study in the U.S. was a randomized blinded comparison of two lots. It was CPDT lot 6 and lot 9.  Lot 6 was the lot actually used in the efficacy trial, and it is important to note that that was approximately four years of age at the time that it was entered in the U.S. Bridging Study. And because it was an older lot at that time, they also included a more recently manufactured lot, lot 9.  
		And then the analysis of that was done in the head-to-head comparison in the laboratory. They compared post-dose 3 antibodies to the pertussis antigens in sera from infants immunized with lot 6 from the Sweden Trial I, lot 6 from the U.S. Bridging Study and lot 9 in the U.S. Bridging Study.
		Serology data was submitted to us for review in August of 1999, and the observation is that the protectant antibody responses did not meet APL defined criteria for either lot when compared to lot 6 in Sweden Trial I. And this was seen both in the lower geometric mean concentrations in the U.S. infants, a higher proportion of U.S. infants that were non-responders and a higher proportion of low responders in the U.S.
		Again, this showed -- this is washed out a little bit. This shows -- is that visible at all?  I am sorry, the data are shown here as reverse cumulative distribution curves for the four antibody assays -- PT, FHA, fimbriae and the pertactin. The lower right-hand corner shows the results for the pertactin.  And for the three other -- and again, just to introduce you, these are reverse cumulative distribution curves which were scanned in from the sponsors submission. The vertical axis in all of these is percent going from zero to 100 percent. And the horizontal axis is ELISA titers and it is showing the proportion of individuals who had an antibody titer of at least equal to that value. You will see for the three antigens, PT, FHA and fimbriae, there are again some differences, but they are very similar in shape and in magnitude for the three. But in the pertactin, they are very different. That one is shown larger on this slide.  And you will see the darker line at the right is the -- again, all of these were done in the same lab at the same time. These are the sera obtained from the Swedish Trial from infants in the trial. And then the data from the two U.S. lots are shown in these other two lines. And what you will see is that there is clearly a difference in the shape of the curve, again highlighted at the lower end of the curve. And again we will be coming back to this in more depth.  But this is an observation that led to a regulatory question which is listed here, and that the lower responses to an antigen believed to be important for protection suggest that the vaccine may have a lower efficacy in the U.S. population than that estimated for the efficacy trial in Sweden. And again, the manufacturer and again in our presentation later will discuss the various data that address this issue. And again, this is an area that we will be seeking feedback from the Advisory Committee.
		And again I wanted to mention very briefly some of the -- when Dr. Antonio Geber, the clinical reviewer, makes her presentation later, some of the points that she will be making and, again, some of the specific areas where feedback will be requested from the committee. I just wanted to mention them very briefly here.  One is that there was observed increasing rates of local reactions following the fourth dose, which has been seen with others of the DTaP vaccines. But again, we wanted to show this data specifically for this product.  We will be reviewing the rates of hypertonic hyper-responsive episodes called HHE in the trials with the hybrid vaccine.  We will be reviewing the safety and immunogenicity data for concurrently administered vaccines and will note that data are not currently available for all of the routinely administered vaccines.  And again, we will briefly comment on the data base for toddlers who received the fourth dose prior to the age of 17 months.  Again, in the fourth dose data base, there are relatively few children below the 17-month age group.
		And given that, again, very brief introduction, some of the general questions I wanted to read through before the sponsor presents the specific questions for the committee today. Again, I will just read them through at this time.  Question 1 will be asked in two parts. The first is, are the data adequate to support the efficacy of the acellular pertussis component of CPDT when administered to infants and children in the U.S. as a four dose series?  If not, what additional information should be requested? And if the answer to the first part is a yes, we will ask the committee to discuss the adequacy of the data to support the efficacy of the acellular pertussis component of CPDT when administered to infants in the U.S. as a three dose series.  
		Question 2 will be, are the data adequate to support the safety of CPDT?  Please specifically address both the infant series and the fourth dose data.  And if not, what additional information should be requested?
		Question 2, please discuss the adequacy of the data to support the concurrent use of CPDT with other vaccines administered according to the recommended schedule of infant and childhood immunizations. Please discuss additional information, if any, that should be requested.
		And question 4 is please identify any issues that should be addressed by post-marking studies. That concludes the introduction.  I will turn it back to the chair.
		DR. GRIFFIN:  Okay.  Questions on this introductory presentation?  Any questions from the committee?  Dr. Huang?
		DR. HUANG:  What is known about the immunogenicity studies of currently used pertussis vaccines?  You said that not all the information was in, but there must be some.
		DR. MEADE:  Oh, yes. This will be reviewed in detail both by the sponsor and by Dr. Geber later.  The data that are available will be reviewed in detail.  But there are some -- the current data don't cover all of the vaccines currently in use. And again, that will be reviewed in detail and be discussed later following those presentations.
		DR. GRIFFIN:  Dr. Katz?
		DR. KATZ:  You highlighted the discrepancy in pertactin antibodies, and yet if I am correct, we have a licensed vaccine that has no pertactin.  Is that not correct?  John Robbins' vaccine has no pertactin, it is only pertussis toxoid.
		DR. MEADE:  The answer is yes. But the data for each product is being evaluated on its own merits based on the efficacy. We have data for their product and their antigens as formulated, and the efficacy data was evaluated for the full -- the vaccine as formulated and described here. And in order to generalize or compare the data in the U.S., the best tools or the only tools available are to look at immunogenicity in the U.S. population. And when you see a difference, it makes it difficult to -- again, to generalize the data from the efficacy study and apply it to the U.S. population.  So, again, I think the question you are bringing up I am sure will be covered in much more depth as the morning discussion proceeds.
		DR. GRIFFIN:  Other questions?  Yes, Dr. Fleming?
		DR. FLEMING:  I guess that kind of opens the door at least for a comment relating to uncertainty about correlates of immunity.  With that two-component vaccine, we have this paradox that the overall antibody responses to FHA and PT were much higher than, for example, in Sweden Trial I with the five-component vaccine.  So even though that two-component vaccine didn't have a pertactin component, it had particularly high antibody responses for FHA and PT.  On the other hand, its efficacy was lower than the five-component vaccine that had much lower antibody responses for FHA and PT. And kind of leading into comments that are going to trouble me throughout the day, which is we are having to rely on serologic evaluations and antibody levels and what is it that we need to achieve to be confident that that gives us adequate evidence of efficacy.
		DR. GRIFFIN:  Okay. I think that that sort of sets the stage for what we are going to really discuss in much more detail and what the issues are going to be.  One further comment before we move on to the sponsor's presentation.  Please turn off your cell phones if you have them or put them on vibrate. It is very disruptive to the overall proceedings to have them going off. Thank you.  
		Now we will move on to -- if my docket is correct -- Ms. Marie Minchella.
		MS. MINCHELLA:  Good morning, Dr. Griffin, Advisory Committee members and the CBER Review Committee, ladies and gentlemen.  My name is Marie Minchella. I am from Regulatory Affairs at Aventis Pasteur. And on behalf of Aventis Pasteur, we wish to thank Dr. Meade for his opening remarks and for the invitation to present our CPDT vaccine to the Advisory Committee today.
		CPDT vaccine is a sterile suspension of five-component pertussis vaccine combined with diphtheria and tetanus toxoid and adsorbed to aluminum phosphate. And the indication which we are seeking license for is for the primary immunization at 2, 4 and 6 months of age and a booster dose at 15 to 18 months.  I won't go into this slide. Dr. Meade has taken the task and has gone through the composition of our product, so I will move on.
		CPDT vaccine adsorbed was researched and developed and is manufactured at Aventis Pasteur Limited.  As Dr. Meade had indicated, we did receive a license in the U.S., but we have been producing and marketing diphtheria tetanus since 1977 globally.
		We received our first license in Sweden early in 1996, and then this was followed by our Canadian license in December.  In the same year, we had submitted a license application to the U.S.  However, due to intellectual property conflict, this was delayed for pursuing it further. This has just been recently resolved and we are pursuing many other various markets for license applications, and especially the one in the U.S. has been reactivated.
		This product has been licensed in 23 countries globally under the trademark name of Tripacel, and we have been marketing over 2 million doses of this product.
		CPDT base combination vaccines remain the vaccine of choice in Canada. The current care in Canada includes an IPV and a Hib vaccine for childhood immunization.  Five months following our CPDT license in Canada, we received two product licenses, Quadracel and Pentacel, which contain the Hib and the IPV components.  These products have been used exclusively across Canada for the last three years, where we have marketed over 5 million doses.
		We have brought many experts with us today to answer your questions. In consideration of time, we have limited the presentation to two speakers. We will start with a manufacturing and clinical overview with Dr. Fahim followed by Dr. Decker, who will give the efficacy and safety data. And then Dr. Fahim will return to the podium to discuss immunogenicity and concomitant information with you and concluding remarks. The Aventis Pasteur team, which we have with us today are Drs. Mills and Wubbel from clinical, Mr. Phong Xie, biostatistics, Ms. Lucy Gisonni-Lex and Dr. Pat Pietrobon, clinical serology.  Unfortunately, Dr. Patrick Olin, who was the independent principle investigator from Sweden, was unable to join us today.  However, we have made arrangements to connect him through teleconferencing for any questions you may have for him, as well as Dr. Scott Halperin, the principle investigator for many of our Canadian studies. Harold Hebble is also available through teleconferencing today, and he was the epidemiologist and safety monitor for Sweden Trial II.
		Just two points that I would like to raise at this time. Some of the slides do have the former corporate identity identified because these slides have been taken from publications. So that data may reflect Connaught Laboratories.
		The other point that I would just like to make right now is that in your handouts in the pre-read, the confidence intervals for some of the data that we are presenting have been identified there. We have taken them off the slides due to just the mass amount of information that we are presenting today.
On that note, I would like to turn the podium over to Dr. Fahim.
		DR. FAHIM:  Thank you, Marie.  Good morning, ladies and gentlemen. Thank you for the opportunity to discuss the CPDT vaccine with you. What I will be doing is over the next few minutes just cover the manufacturing and clinical overview.  
		For the manufacturing overview, I want to start off by telling you why we have the five components that we have in the vaccine. So in essence the rationale for including all of those five components.  We start off with the PT and FHA, and these two antigens were identified early on as very important for protection against pertussis in the acellular vaccines. They were shown to be protective in animal models of protection and they were also included in human clinical trials and were actually included in Japanese vaccines in the early 1980's. They promote attachment of bacteria to ciliated epithelium. We also included pertactin, and this antigen was shown to be protective in animal models as well and also promotes attachment of the bacteria to ciliated epithelium.
		We have a unique feature in our vaccine, which is a fimbriae 2 and 3, and we included those two components here because from early vaccines in the early 1950's, where the vaccine manufacture had antigen 2 or fimbriae 2 in their vaccine, and that protected against Type II associated disease but did not prevent Type III associated disease. The reverse was also true in other instances. Because of data like this, the WHO has mandated that all whole cell vaccines should include both fimbriae 2 and 3 in their composition.  Fimbriae 2 and 3 also inhibit pertussis colonization.
		Now I would like to go through the manufacturing process flow.  And we start with the fermentation of the bacterium and then we segregate the fermentation broth into supernatant and the cells.  From the cells, we obtain fimbriae 2 and 3, and from the supernatant, we obtain the other antigens.
		From the supernatant, we get a chromatography step by which we purify the three antigens. We start off with the pertactin or 69K, and we purify that antigen and then adsorb it separately to aluminum phosphate. We then get the pertussis fraction where it is purified. And then we detoxify using glutaraldehyde and then we adsorb it also to aluminum phosphate. And finally, we get the FHA fraction where it is purified and then chemically treated with formaldehyde to detoxify any potential pertussis toxin in that fraction.  And then we adsorb it to aluminum phosphate as well.  
		From the cells, as I mentioned earlier, we get the fimbriae 2 and 3 and purify them and adsorb them to aluminum phosphate. As you can see, we have all of the fractions separately purified and adsorbed.
		For the diphtheria and tetanus, we ferment the diphtheria, purify it in concentrate and detoxify and then adsorb it to aluminum phosphate. And for the tetanus, we ferment, detoxify, purify in concentrate and then adsorb it to aluminum phosphate.  With those antigens then, we get those six fractions here, all concentrated and all adsorbed to aluminum phosphate, which then allows us to pool them to formulate the CPDT vaccine.  We end up with adding additional aluminum phosphate to make up to 1.5 mg of aluminum phosphate, and then we add 2-phenoxyethanol to get the CPDT vaccine.
		This is the composition here, and I am not going to go through this in detail. You have seen it already by Dr. Meade and earlier on.  One point of consideration here, we have 2-phenoxyethanol here as opposed to thimerosal.  From the beginning, this vaccine was intended with combination with IPV. And because of that, because of the compatibility of the IPV and the thimerosal, we opted to use 2-phenoxyethanol.  You have seen this composition of the HCPDT as well, which has been used in Sweden too.
		This is the manufacturing experience we have to date. As you can see, we have extensive experience to date with this vaccine and we have manufactured over 40 lots at scale of the CPDT vaccine for which we are seeking licensure.  We also formulated 50 lots of Pentacel that is being used in Canada exclusively.
		I would like to now give you a brief overview of the clinical development plan and experience we have. This here is a very busy slide, but it shows the overall experience that we have with this vaccine for phases I, II and phase III.  You will notice that many of those trials were conducted under U.S. IND.  Because of the busy nature of this slide, we have now segregated them into phase I here. You can see we had five trials for children and toddlers for safety and immunogenicity of the vaccine.  This was then followed by phase II trials.  Many of those were conducted at 2, 4 and 6 and also 2, 3 and 4. These trials were conducted for lot consistency as well as safety and immunogenicity of the vaccine.  Many of those trials in the children in those trials went on from a 2, 4 and 6 primary immunization and got the fourth dose booster with this vaccine.
		We had two efficacy trials conducted, Sweden I and Sweden II referred to earlier by Dr. Meade. I am not going to dwell on them. Suffice to say that for Sweden I, we used CPDT vaccine. For Sweden II, we used HCPDT vaccine in two schedules here. And then we finally conducted a U.S. Bridging Trial, again referred to earlier by Dr. Meade.
		This is the overall experience in terms of the number of subjects and doses used.  I am not going to go through all of the numbers. You can see that we have extensive experience in human clinical trials with about 81,000 doses used to date in clinical trials for either the CPDT formulation or the HCPDT formulation.  In addition, we have also 15,000 doses that have been administered with other combinations in other clinical trials.
		With that introduction, I would like to then turn the podium over to Dr. Decker, who will be talking about the safety and efficacy of the vaccine.
		DR. DECKER:  Thanks Raafat.  It is a distinct and unexpected pleasure to be here today. Until a few weeks ago, I was happily ensconced in Vanderbilt, where my colleagues and I at Vanderbilt had the pleasure of participating in the very first clinical trial of this vaccine, and I never expected I would be here, not only at the beginning, but able to participate in what I hope is the culmination with this vaccine.
		I would like to cover a couple of things for you. First, the safety issues.  I would like to show you the frequency and severity of the common adverse reactions and compare them to this vaccine, both to whole cell vaccine and to other acellular pertussis vaccines. I would like to show you the risk of serious or severe adverse effects. And finally, I would like to show you the consistency of the safety of this vaccine as evaluated across multiple studies and multiple populations.
		That first trial of this vaccine that I alluded to was organized by the NIAID and known as the Multi-Center Acellular Pertussis Trial.  And our goal in that trial was to put into one head-to-head competition every acellular vaccine then under development around the world. And we succeeded in getting all but one. We got 13 vaccines.  Two mono-component vaccines containing PT only, four two-component vaccines containing PT and FHA, including the one licensed in the U.S. as Tripedia, three three-component vaccines containing PT, FHA and pertactin, including the one licensed in the USA as Infanrix, two more three-components that contained fim instead of pertactin, and those aren't licensed anywhere, and then two vaccines with four or five components, including Acel-Immune and the vaccine we bring you today.
		I would like next to show you the safety comparisons -- the adverse reaction comparisons out of the multi-center trial. And for each of these slides, the right-most bar represents the reactions that occurred with the Lederle whole cell vaccine, which of course is one of the two U.S. whole cell vaccines in commercial distribution.
		73 percent of the whole cell recipients had injection site redness, about a quarter to a third of them falling into the severe category, as compared to 26 to 39 percent of the acellular recipients, a far lower proportion of whom had the more severe reactions.  This is the pattern we saw with all the adverse reactions. A dramatic reduction in both frequency and severity with the acellular vaccines.  60 percent of the whole cell recipients had injection site swelling, nearly half of it severe, as compared to 16 to 30 percent of the acellular recipients.  60 percent of the whole cell recipients had fever of 100.1 or greater, about a third of them falling into the or-greater category, as compared to 18 to 31 percent of the acellular recipients, of whom few or none had severe fever.  Fussiness of moderate or severe level was recorded for 41 percent of the whole cell recipients compared to 12 to 19 percent of the acellular recipients. And injection site pain was seen in 40 percent of the whole cell recipients, of whom nearly half had severe pain, as compared to 4 to 11 percent of the acellular vaccine recipients.
		You will notice that throughout all these slides, the vaccine we bring you today is comfortably within the range of U.S. licensed vaccines.  
		As you have already heard, this vaccine was studied or an analogous vaccine was studied in a couple of efficacy trials. I would like to just show you an overview of the 9 or more efficacy trials conducted worldwide after the MAPT.  There are six that involved vaccines that are licensed or have been submitted for licensure in the United States and thus are relevant to us. Those six are shown here. The three in blue were organized and financed by the United States Government. The three in black were organized and financed by the manufacturers. All of the U.S. government organized studies but none of the manufacturer sponsored studies were fully double blinded, randomized, prospective and placebo or DT controlled.  These two studies were organized by the NIAID as direct follow-ups to the multi-center trial I just showed you, and those two studies had not only the characteristics I just mentioned, but in addition each study featured two acellular candidate vaccines in head-to-head competition.  They used in addition to the DT control arm a U.S. whole cell vaccine control arm.  They immunized their participants at 2, 4 and 6 months, the U.S. immunization schedule, and they used closely coordinated protocols between the two countries to enhance the comparability of data.
		In the Italian NIAID trial, the vaccines looked at were Infanrix and a vaccine called Acelluvax from Chiron Biocine.  I want to focus first on the Sweden I trial conducted in Stockholm, and that study involved four arms.  There was the DT control arm. There was a two-component acellular vaccine from SmithKline Beecham.  There was the vaccine we bring you today, our five-component vaccine. And there was the U.S. licensed whole cell control arm.  Also conducted as part of this trial nested within this overall prospective trial was a household contact case control study that gives us important additional data.
		We are going to focus here on safety. In this slide you see the common adverse reactions, systemic and local, at the 2-month, 4-month and 6-month injections for each of the study arms -- DT, two -component, five-component and the whole cell. And what you see here is that within each injection, the rate of reactions is essentially identical for the DT control arm, for the two-component and for the five- component vaccine, and always distinctly less than for the whole cell vaccine. Now the rate of reactions increases from injection to injection, which is a pattern that is typically seen with the acellular vaccines, but it always remains more favorable than with the whole cell vaccine.
		One of the most striking evidences I think of the lack of reactogenicity of the acellular vaccines is this slide out of the Sweden I Trial, which shows the fever occurs for the first 24 hours following immunization for the four arms. And as you see here, the fever occurs for the DT placebo recipients and the two acellular vaccines are perfectly superimposable and distinctly different from the fever curve associated with the whole cell vaccine.
		As far as serious or severe adverse events go, here are the data. You see for the five-component vaccine, there were a total of 10 such reported events, which is fewer than with the two-component or with the DT vaccine.  None of these numbers, of course, significantly differ from each other. But in most cases, they are significantly lower than for the whole cell vaccine.
		Sweden Trial II was organized as a direct follow-up to Sweden Trial I. And its intent was to extend the findings of the Sweden I trial to create a bridge to the companion Italian trial, and that was done by including in this trial the Chiron Biocine three-component acellular vaccine that was studied in Italy and which was proven in Italy to be 84 percent efficacious.
		The intent was also to evaluate the HCPDT formulation. As mentioned before, this vaccine is produced in two formulations, the classic and the hybrid. The classic intended for use in a stand-alone DTaP vaccine and the hybrid intended for use in combination vaccines. A different formulation, a higher quantity of PT and FHA, was included in the hybrid as insurance against any possible interference when combined with other vaccines.  
		So the intent was to look at that vaccine, and then finally to replace the relatively inefficacious U.S. whole cell vaccine with a European whole cell vaccine of known high efficacy.
		So some key things about this study that you have heard mentioned. As they replaced a different whole cell, the fact that there was a decision made not to include a non-pertussis vaccine control arm. Because of the favorable results of the first study, it was felt that all the children involved in this study ought to be offered pertussis vaccine.  Therefore, it is not possible, lacking a placebo control arm, to calculate absolute efficacy and one has to calculate relative efficacy. That is to say the efficacy relative to one of the other arms in the study. And two such calculations are available.  The design calculation was to use the whole cell vaccine as the reference, and I will show you those data. But because it turned out unexpectedly that the two- component vaccine from SmithKline Beecham was not very efficacious, it was also used as a reference as a pseudo placebo, and I will show you those data. And finally, the majority of the children, those involved in the efficacy calculations, were immunized at 3, 5 and 12 months, which is the standard schedule in Sweden.  A subgroup was immunized at 2, 4 and 6 months to provide a bridge for serologic data back to the U.S. and back to the first Swedish trial.
		The fact that the Swedish children are immunized at 3, 5 and 12 offers the opportunity to do an interim efficacy analysis right here in that prolonged interval between the second and third dose, and those data proved to be very interesting.  
		Here are the severe and serious adverse events as recorded in the Sweden Trial II. This is the two-component, the three-component from Italy, and the five-component vaccine from Aventis. You will notice that once again we see for most of the adverse reactions very similar rates among the three acellular vaccines and distinctly less than in whole cell for those reactions that are clearly attributable to vaccination. For those reactions that are recorded but in many cases are not related to vaccination, the numbers are much more similar as you would expect.
		Two categories of adverse reaction of particular interest, and I will show you those in detail. One is HHE, where the rates and numbers are considerably higher than seen before. And then deaths, I will show you the line listing of.  With respect to HHE, in Sweden Trial I, HHE was not prospectively defined. In fact, the investigators -- it was an unexpected event for the investigators. Whole cell vaccine hadn't been used in Sweden for nearly -- I think more than a decade.  And the occurrence of a couple of cases of HHE in the first trial startled the investigators and it caused them to focus with particular intensity on this question.
		So in Trial I, the cases that are reported were identified retrospectively because they were reported as having these characteristics -- pallor, hyporesponsiveness or lack of muscle tone.  In Sweden Trial II, special meetings were held with the physicians and nurses to emphasize prior to the study's initiation the detection of HHE.  And HHE for this trial was prospectively defined as diminished or absent response to stimulation or lack of muscle tone. And finally at each visit, the parents were questioned regarding the occurrence of any such signs or symptoms.
		This vigorous attention -- we are going to need to go back a slide in just a moment -- this vigorous attention to these definitions had a result that is clear here. What I am showing you are three companion trials, Sweden I, Sweden II and Italy. For the two-component SmithKline Beecham vaccine, the rate of HHE in the Sweden Trial was zero. There were 22 cases for a rate of .36 in the Sweden II.  Similarly for our vaccine, there was only one HHE in the first trial and there were 29 in the second trial.  For the Italian vaccine, which only had one HHE in the Italian trial, there were 16 recorded for a rate of .26 in Sweden Trial II. And the similarity of definitions between Sweden I and Italy is shown by the very similar rates of HHE for the whole cell that was a common vaccine in those two studies.
		Could you go back one, please?  Because of the questions that were raised about HHE and these characteristics I have just shown you, the principle investigator for this study was asked about this and the quote that he provided is shown here.  Patrick said, "The difference in numbers of HHE's in Trial I and Trial II is mostly related to the awareness after the experience in Trial I.  Before Trial II, 20 investigators involved in the trial briefed all the nurses specifically about HHE and the parents were specifically alerted to the possibility of extreme weakness after vaccination."  "And accordingly," Patrick says, "I believe that the number of HHE's in Trial II shall be higher than in Trial I, and this may partially reflect over-reporting."  
		So indeed that is the pattern we see here. What we conclude from these data is that the distinctive aspect about HHE is not the vaccines, but rather the study, which stands alone in pursuing this question so vigorously.
		Now I promised you data on the deaths reported in the study, and here they are. There were a total of 12 deaths reported in all of the studies. Two children in phase II trials died. Those deaths were categorized as SIDS.  They were respectively 5 and 22 days after immunization. And then in Sweden II, which was a very large trial with very long follow-up, there were a total of 10 deaths recorded during the time of the trial, the closest of which to immunization was a month later. And the most common cause of death recorded for any of these was SIDS, but there were a variety of other causes of death.
		Next I would like to show you the adverse reaction data from the phase II trials that were conducted following these efficacy trials. For the next several slides, there is going to be a common pattern. On the left-hand side of the slide, I am going to show you data from the phase II trial that was designed to compare the five-component vaccine with whole cell vaccine. And on the right-hand side, I will show you data from the phase II trials that are designed to compare the two formulations of the five-component vaccine. What you will see for all these slides is that consistently the five-component vaccine is much less reactogenic than whole cell and the two formulations are functionally identical.
		This slide looks at fussiness. And once again we see the pattern that was seen at the MAPT, a nearly two-fold reduction in the occurrence of fussiness, a reduction in its severity for the five-component as compared to whole cell. And we see for the comparison of the two formulations, classic and hybrid, virtually identical responses.  Let me comment also that for some of these adverse reactions, there were slight differences in the definitions from study to study. If they are different, I show them each here. And if it matters, I will call it out to you.
		Here is injection site tenderness. We see the same pattern as before, a distinct reduction as compared to whole cell and the equivalence of the two formulations. Injection site swelling, the same pattern, distinct reduction as compared to whole cell and the equivalence of the two formulations.  Injection site redness, the same.
		Fever -- now here is a place where it matters. It turns out that this slight reduction in the lower limit of fever recorded for the phase II C studies had the effect of sweeping in to the febrile group a very large number of almost normal children.  So the lowest level of fever here is a much larger group for this study. Apart from that, you see that we preserve the same pattern as before. A distinct reduction compared to whole cell and equivalence of the two formulations.
		Next we come to the U.S. Bridging Study. And because this was not a comparative trial, I don't have a nice comparative block to show you. But what we have done here is we have scaled the graphs to the same scales as previously. So if you remember the previous slides, you will recognize that these results are all consistent with what I have shown you before.  Low levels of these adverse reactions -- redness, swelling, fever, tenderness, pain and irritability.
		Let me turn now to the question of safety of the fourth dose booster. I apologize for the quality of this. This is scanned out of Mike Pichichero's paper reporting the results of the extension of the Multi-Center Acellular Pertussis Trial which looked at the fourth dose booster, and this provides useful comparative data comparing this five-component vaccine with all of the other acellular vaccines, including those licensed in the U.S. -- three of the four licensed in the U.S. As was noted by the authors here, "A significant variation in prevalence among the 12 acellular vaccine groups was observed only for redness and swelling."  And then among the whole cell groups for fever. I am not going to show you that one. I am going to show you the redness and swelling. There was a significant difference for the acellulars. Now because this is impossible to read, I have flagged for you the columns that belong to the five-component vaccine. This is the redness slide. These are the children who got three doses of acellular followed by a booster of acellular. These are the children who got three doses of the whole cell followed by a booster of acellular. And you see for redness for both sequences of vaccination, the five-component vaccine is in the middle of the pack. Similarly for swelling, the same result is observed. And as noted, those are the only two for which the acellular vaccine sequences differed significantly in their rates of adverse reactions.
		Now I will show you the data from the phase II trials.  Again, the same pattern of slides as shown before.  Here is the fever comparison. This is for the booster dose now.  63 percent of the kids boostered with whole cell had fever of 37.5 or greater as compared to 10 percent of the five-component acellular recipients.  And again, the same difference in definitions of the lowest level of fever. But again you see comparability between the two formulations of the five-component vaccine.  We see the same pattern here for fussiness. We see for injection site redness and for injection site swelling that the more favorable reaction profile for the acellular vaccine persists.
		Now you will notice that the advantage of acellular over whole cell is not so marked here as for the other reactions, and that is a pattern that has been observed commonly that the acellular vaccines have relatively -- that the adverse reactions with the acellular vaccines more closely approximate those of whole cell, although they always remain more favorable with increasing number of injections. One important thing to note though is that this more marked redness and swelling with the acellular vaccines at the booster dose is not associated with pain. It is largely a painless swelling that doesn't interfere with function or activity and that is shown quite clearly here where 86 percent of the whole cell recipients had injection site tenderness with a substantial proportion, well more than half, being moderate or severe as compared to 23 percent of the five-component vaccine recipients. Once again we see that the two formulations perform identically.
		So in summary, with respect to the common adverse reactions, they are reduced in frequency and in severity for both formulations of the five-component vaccine as compared to whole cell vaccine, both for the primary series and for the booster.  The pattern of adverse reactions following the primary series is consistent with that of other U.S. licensed acellular pertussis vaccines. And a consistent reactogenicity pattern is demonstrated across all the studies -- the NIH comparative trials, our phase II trials, the U.S. Bridging Trials -- between the two formulations of the five-component vaccine.  
		Let me now review our total experience with respect to the serious or severe adverse reactions. This slide shows adverse events following 11.5 thousand doses of the classic formulation. There was one HHE recorded, and that was in the Sweden I efficacy trial. Five total instances of high fever out of 11.5 thousand doses.  Seven convulsions or seizures within 30 days with a very long surveillance period. And then 17 episodes of prolonged crying.
		Following the hybrid formulation, almost 70,000 doses, we see a similar favorable safety profile with very few instances of adverse reactions reported apart from HHE in Sweden II, which we have already discussed.  
		With respect to the booster dose of the two vaccines, for the classic formulation, we have yet to observe any serious or severe adverse events. And for the hybrid formulation, we have observed one HHE so far in about 1,000 doses.
		So in summary, for the classic formulation that we bring you today for licensure, serious adverse events were rare and occurred at a frequency consistent with other acellular vaccines. Only one HHE case was observed in nearly 12,000 doses. For the hybrid formulation, equally severe adverse events were rare, consistent with other acellular vaccines. We observed only two HHE cases in 69,000 doses in clinical trials in Canada and the U.S.  We have discussed the high rates of HHE that were observed for all vaccines, acellular and whole cell in the Sweden II trial, which we believe is attributable purely to the study design of that trial.  
		Of interest, post-marketing surveillance in Canada has shown a decrease of 80 percent in the number of HHE's following the switch in Canada from whole cell based to five-component acellular based combination vaccines.  
		So in conclusion, both common and serious adverse events with CPDT, whether given as a primary series in infants or as a fourth dose booster, are markedly reduced when compared to whole cell vaccine and are consistent in frequency and nature with those seen with licensed acellular vaccines. And this assessment of the classic formulation of CPDT is further supported by our experience with HCPDT.  We conclude that CPDT is safe for use in infants and toddlers.
		Next I would like to show you the efficacy data concerning this vaccine. You have seen this slide already.  Just to recapitulate, this is the Sweden I efficacy trial organized by the NIAID as a direct follow-up to the Multi-Center Acellular Trial, and there were four arms. A DT control arm, two acellular vaccines, a two-component and our five-component, and a U.S. licensed whole cell at a nested household contact study.
		Here are the primary efficacy results.  The five-component acellular vaccine CPDT was shown to be 85 percent efficacious as compared to the DT control arm.  In comparison, the two-component acellular vaccine was 59 percent and the whole cell was 48 percent.  As Dr. Meade mentioned, this study also evaluated the performance of the vaccines against a case definition consistent with mild disease. The first numbers are against the WHO definition for classic or severe pertussis. Against a definition that would include even the most mild cases, one day of cough, the five-component acellular vaccine was 78 percent efficacious as compared to approximately 40 percent for both the whole cell and the two-component vaccine.
		It is of particular interest, I think, that this protection persisted without diminution throughout the entire course of study over nearly two years of follow-up. As you see here, efficacy was maintained for the five-component acellular formulation, in distinct contrast to the whole cell, whose efficacy declined quite rapidly, which explains the high rate of disease of the whole cell receiving group.
		Here is another such slide. This slide is intended to show you the uniform performance of the five-component vaccine against differing case definitions of severity of illness.  What we have here is duration of cough from one day up to 28 to 30 days. And these definitions are based solely on cough duration, so the numbers here don't exactly match the numbers on the prior slide which included other confirmation. But you see that the efficacy of the five-component acellular vaccine is both high and maintained across the entire spectrum of illness.  A perfect vaccine would be one with a perfectly straight line up here at the top of the slide. In comparison, the two-component vaccine and even the whole cell vaccine have got diminished efficacy against mild disease as compared to their efficacy against more severe disease.
		The nested household contact study provides an important look at the vaccine for several reasons. There were analyses that were conducted from those data that we will be showing you, and in addition a household contact study provides an opportunity to see how a vaccine performs in the context of intense exposure.  In this household contact study, the five-component CPDT was 75 percent efficacious against the WHO case definition as compared to 42 percent and 29 percent for the two-component and the whole cell respectively.  Against a case definition of mild pertussis, the five-component CPDT was 62 percent efficacious against essentially nil efficacy for the acellular and the whole cell vaccines.
		The next step was to examine these vaccines further in the Sweden II Trial, where you recall the key differences are that the European whole cell replaced the U.S. whole cell. We need to look at relative rather than absolute efficacy. The majority of the kids were immunized on the standard Swedish schedule of 3, 5 and 12 months.
		For the primary case analysis or primary study analysis, efficacy after all three doses relative to whole cell -- the efficacy for the five-component acellular vaccine was 0.85.  In other words, kids were only 85 percent as likely to acquire pertussis if they received the acellular as if they received this known high efficacy whole cell.  Although the confidence interval does include one, therefore the whole cell and our acellular did not significantly differ. This is the only study in which an acellular vaccine has been shown to have a point estimate of efficacy superior to that of the European whole cell.  The three-component vaccine from Chiron Biocine in Italy had a relative risk of 1.38, meaning it was about 40 to 50 percent higher risk than the five-component vaccine. This is against the WHO case definition. Against a case definition consistent with mild disease, with reference to the whole cell vaccine as one, the five-component vaccine had a relative risk of 1.4, the confidence interval including one. And the three-component vaccine had a relative risk of 2.55, confidence interval does not include one.
		DR. FLEMING:  Could I just ask a quick question for clarification?  The primary analysis in this study was to determine -- was essentially non-inferiority highlighted in yellow where the intention was assess a relative risk of 1.5 against 1, i.e., to rule out that the five-component vaccine could have a 1.5-fold higher risk than the whole cell. The upper limit is 1.79. So the critical primary analysis of the study did not achieve the objective of ruling out 1.5 relative risk because it is actually 1.79.  Am I interpreting that correctly?  This is as reported in the Lancet article.
		DR. DECKER:  Yes, that interpretation is correct.  There is the 95 percent --
		DR. FLEMING:  The most important number in this entire trial is the 1.79 because the hypothesis to be rejected is an upper limit of 1.5. That wasn't achieved. In part it wasn't achieved because there was such under-reporting that the confidence interval was, I am sure, wider than was expected.
		DR. DECKER:  Yes.
		DR. FLEMING:  But in fact because of that, this study did not conclusively rule out a 50 percent increase in the rate of cases for the five-component against the whole cell.
		DR. DECKER:  Yes, that is true. But the point estimate still remains our best estimate of the efficacy. So although we can't rule out the possibility that the vaccine is either 61 percent better than a whole cell or 79 percent worse, our best estimate is that it is 15 percent better than whole cell.
		The second analysis was to look at the efficacy relative not to whole cell but relative to the surprisingly inefficacious two-component vaccine from SmithKline Beecham.  The relative risk -- if we take as the standard of one now this two-component vaccine instead of the whole cell, we are actually imposing a more strict test on the candidate vaccine than we would be to compare it to an utterly inefficacious DT control.  Compared to this partially efficacious acellular vaccine, the five-component vaccine had a relative risk of .18.  Or to put that in terms that are more commonly understood, a relative efficacy of 82 percent compared to this acellular.  The whole cell vaccine had a relative efficacy of 87 percent compared to the acellular and the three-component of 60 percent. Against a case definition consistent with mild disease, the relative efficacy of the five-component was 78 percent, 73 percent for the whole cell, and 48 percent for the three-component acellular from the Italian trial.
		So in summary, of the three efficacy results we have from the main trial and the household contact trial in Sweden I and from the Sweden II trial with the hybrid version of the vaccine, we have remarkably consistent point estimates of efficacy that include substantial follow-up periods, ranging from 75 percent in the high intensity household contact study to 85 percent in the Sweden I Trial and 82 percent as compared to a partially effective acellular vaccine in the Sweden II Trial.
		To put these numbers in context for an audience accustomed to the U.S. licensed vaccines, from the Sweden I Trial, the efficacy estimate is 85 percent with a tight confidence interval from 81 to 89. Here are the results as reported in the PDR and the patient package inserts for the four U.S. license vaccines.  Now I would like to turn the podium back over to Dr. Fahim.
		DR. FAHIM:  Thank you, Michael.  So I am going to be discussing the immunogenicity in U.S. children in support of efficacy of this vaccine. And the way I want to structure this part of the discussion is as follows.  I am going to briefly show you one slide on the diphtheria and tetanus response, mainly to complete the data set. I will be discussing with you the use of Sweden II efficacy. We have referred to it several times and I would like to discuss that. Show you evidence in U.S. children supporting the efficacy of this vaccine. And then finally conclude with a concomitant immunization.
		This is the one slide about diphtheria and tetanus. And here without going through every number here, you can see that we have very good responses to both diphtheria and tetanus for short or long term efficacy at the 7 months post 2, 4 and 6 immunization schedule as well as the booster immunization.
		Now I would like to just discuss the use of the Sweden II efficacy trial in support of the CPDT efficacy.  You heard from Dr. Meade in the introduction about this trial, and he had referred to several comments about it related to the concordance between the serology labs in Sweden II and the U.S. Bridging Trial. The composition of the vaccine was different. The schedule was different. And the efficacy definition was different. And I would like to address each of those.
		So for the concordance between the lab, what we have done here is actually at the request of the FDA, we have taken sera, as Dr. Meade explained to you, and we did what we called a serology bridge. Where we took sera from the U.S. efficacy trial and tested it at the same time as the U.S. Bridging sera in the same lab at the same time using similar technologies. And here is the responses or the concordance for the pertactin antigen. Because this is the antigen you will be discussing a lot today. So here you see here the Aventis Pasteur Canada lab compared to the Swedish lab, and you can see a perfect straight line, a correlation of 95 percent to the log scale and of 98 percent in the linear scale. That tells us that the results from those two labs can be compared to this antigen.
		Now here I am highlighting the difference in amounts. The HCPDT had higher amounts of PT and FHA, as again Dr. Meade has explained to you. And to address this point, what we have taken data from Sweden Trial I and Sweden Trial II comparing the schedule that was 2, 4 and 6 in both of those. You may recall that I mentioned in the Sweden Trial II, we had two schedules, a 2, 4 and 6 and a 2, 5 and 12. And in this one here, we are comparing the 2, 4 and 6 schedule between Trial II and Trial I. And you can see for all of the antigens here, with the exception of FHA, the results were very similar. That tells us then that those two vaccine formulations behave similarly in clinical trials with the exception of the FHA. You may recall that the FHA was higher in the HCPDT formulation than it was for the CPDT formulation.  We will be discussing the FHA later on and whether there is any impact on this higher response of the FHA.
		Next we talked about the schedule. And, yes, it is true that the schedule was different. For the efficacy, it was a 3, 5 and 12 schedule. But I want to remind you that there was high efficacy, as we will show for the Sweden II only after two doses, and that is what we will be focusing the attention on today.
		The relative efficacy was the efficacy criterion for Sweden II instead of the absolute efficacy that was in Trial I.  In Trial II, in fact the HCPDT was compared to the two-component as well as the whole cell vaccine.  So there were two comparators in there.  The HCPDT was shown to be as efficacious as the highly protective whole cell vaccine in this trial.  But in addition, the estimated efficacy relative to the two-component provides a more conservative criterion, we believe, than an absolute efficacy to DT control.  
		Now for the immunogenicity in U.S. children support of efficacy, what I would like to do now is to show you data for the efficacy of the vaccine following a 2, 4 and 6 schedule, so the primary immunization, and provide the efficacy data for that part or the immunogenicity supporting efficacy for that part. I will then show you data for long-term protection bridging from the third dose to the booster dose and therefore showing immunogenicity data supporting predictive efficacy up to the fourth dose booster. And then finally show the immune response following the fourth dose booster.
		So for the first point here, we are talking about immune response supporting efficacy, and here I am going to share with you data for immune response in U.S. and Swedish children.  This here is the results of the Serology Bridging Trial Study. Now this is the same data that Dr. Meade shared with you earlier. And you can see for the PT and the FHA and the fimbriae, that is also very similar. Here the pertactin is lower, and that is a comment that Dr. Meade mentioned earlier. You can see here that the results of the pertactin were lower.
		This data is now shown here in the reverse cumulative frequency distribution, and you will see these are actually the same reverse cumulative frequency distribution that Dr. Meade has shown. For the PT and the FHA and the fimbriae, there is also a very similar. The quadrant here with the pertactin shows the Swedish efficacy trial here in dotted black line compared to the U.S. Bridging in green and red. Now Dr. Meade mentioned here that this is qualitatively now and quantitatively different from the bridging trial in the U.S.
		Now this raises two important questions. One, why is it different?  And second, does it have an impact on the efficacy of the vaccine?  So here I am going to share with you some factors that we investigated that may have contributed to the lower response or pertactin response in the U.S. Bridging Trial.
		So one of the things that come to mind right away is that the lot that was used in Sweden in 1992 and then used to bridge the U.S. Bridging in 1995, three-and-a-half years later, one can ask the question whether the vaccine has deteriorated over time, this three-and-a-half years. So we will tackle the stability of the vaccine. And then we also investigated the age of first immunization, whether there is difference between the population. And finally, look at the pre-immunization antibody levels.  		Now we were actually fortunate that this same lot that I am talking about, Lot CPDT 006, that was used in Sweden I in 1992 and then later on in the U.S. Bridging in 1995, we used this same lot in two additional clinical trials, one in the U.S. and one in Canada, conducted at the same time as the Sweden efficacy trial in 1992. I would like to draw your attention here to the results. As you see here, the North American Trial, the two in the U.S. and the one in Canada, the results are reasonably similar and lower than the results shown in Sweden.  So one can conclude from that that the stability was maintained or the stability was good over that period of time, and it would not be the reason that we see lower responses of pertactin in the U.S. Bridging Trial.
		We then looked at the age of first immunization. And here on the left panel, you can see the age distribution at first immunization between Sweden I and the U.S. Bridging Trial. Suffice to say that there is a difference between the age of first immunization in those two populations. 
		We then looked at the pre-immunization levels, whether that has played or was a factor in that lower immune response. And for that, we stratified the data based on the pre-immunization levels, and we divided into three categories. Below 3 ELISA units, between 3 and 10 ELISA units and above 10 ELISA units. And the way we constructed this is we here on the left panel here, we see the pre-immunization for one of the children in this category. So this is one child. And we constructed similar lines for each of them. And on the right panel, we see the post-immunization. So this child here had a 1.5 pre-immunization levels and reached 160.  Now the steepness of the curve tells you the immune response achieved.  We then populated using this same -- a group of children here, we populated this graph here. And for ease of interpretation, we actually took the average then. And now we took the average and compared Sweden I with the U.S. Bridging Trial.  You can see that for the children who had similar pre-immune levels, they had similar slopes of antibody response and achieved similar responses post-immunization. 
		At the other extreme of the spectrum, when the pre-immunization levels were much higher, now you see that the shape of the curve changed and now it is shallower, indicating there is an inverse relationship between the pre-immunization levels and the post-immunization levels. One additional observation here, you will see that in the U.S. Bridging Trial, there were more children with higher pre-immunization levels than were in Sweden. So this now tells us that maybe there is a correlation between the high pre-immunization levels in the U.S. Bridging and the post-immunization levels for the pertactin responses. As expected, the population in the middle between 3 and 10 ELISA units gave slopes that are intermediate between those two extremes.
		To conclude those factors that we investigated, we showed that the clinical evidence indicated that the stability of the vaccine over three years was maintained. Similar immune responses were achieved in the U.S. and Swedish children when pre-immunization levels were similar.  And the U.S. Bridging Study had more children with high pre-immunization levels than did Sweden I.  This may have contributed to the difference in immune responses.  I would like to also indicate that this is not unique to the CPDT and it has been shown with other vaccines. Here is data from the Biocine's CLAVO-3 component and the SKB Infanrix licensed vaccine for pre and post.  I would like to draw your attention here to this column showing MAPT -- these are U.S. children here compared to the Italian clinical efficacy trial, for either the Biocine's CLAVO or the SKB Infanrix there is a reduction in response to pertactin. And if you now look at the pre-immunization levels here, you see that the pre-immunization levels were higher in U.S. children than in the Italian population as well.
		Now that is all good and well. These are maybe factors that may have contributed to the lower immune response.  Do they matter? Do they have an influence on the efficacy of the vaccine?  I would like to tackle that now and show you evidence that the pertactin response in U.S. children supports the efficacy of the vaccine.
		For that I would like to compare the pertactin response in the U.S. and the Swedish population and share data with that, and also look now at the redundancy and synergy of the protective antigens. As I mentioned earlier, one of the characteristics of this vaccine is that it has multiple protective antigens in its composition.
		I showed you these graphs before. These are reverse cumulative frequency distributions comparing the Swedish efficacy trial in dotted black with the green and red for the U.S. Bridging Trial. And again common to them the pertactin response here.  We were actually very fortunate to have two efficacy trials as I indicated earlier. One of them in Sweden Trial II that used the HCPDT vaccine that showed high efficacy of the vaccine had an efficacy estimate between doses 2 and 3 that allowed us then to look at that. Now when we take the data after dose 2 -- the immune response data after dose 2 -- from that trial and now construct similar reverse cumulative frequency distribution for that population, this is what we get. In blue here is the reverse cumulative frequency distribution of the Swedish population after two doses.  One will notice here that the responses for the pertactin in the U.S. Bridging is bracketed between two efficacy trials showing high efficacy of our vaccine, indicating then that the U.S. Bridging immune response here would afford protection to children because it is bracketed between those two efficacy trials with high efficacy of the vaccine.
		This is the geometric mean titers that I just showed you on the reverse cumulative frequency distribution showing the responses to PT, FHA, fimbriae and pertactin.  And Sweden II the same thing. And again, to indicate that the results of PT, fimbriae and FHA were comparable to Sweden I, and there is also pertactin well bracketed between Sweden I and Sweden II.
		Now to focus the attention on this pertactin response here. This is Sweden I showing 85 percent efficacy of the vaccine. Sweden II showing 82 percent efficacy of the vaccine. And these are the results of the pertactin here. And this is the U.S. Bridging Trial bracketed in-between.
		So these are the conclusions from those studies.  The immune response to PT, FHA and fimbriae are comparable in Sweden I and the U.S. Bridging Trial. The immune response to pertactin in the U.S. Bridging Trial Study falls qualitatively and quantitatively between Sweden I and Sweden II after two doses at the 3, 5 and 12 schedule.
		This observation was actually seen also for another licensed vaccine in the U.S.  This is from the Infanrix Italian study at a 2, 4 and 6 schedule showing this response post-vaccination. This is the same vaccine studied in Germany showing this response with a different schedule, a 2, 3 and 4 schedule. And this is the MAPT study with the U.S. population showing an intermediate result.  
		Now I would like to turn over to look at the redundancy and protective antigens providing synergistic effect of the vaccine.  And for that I would like to draw data from the Sweden I household contact study.  Now we heard about this several times today. And for construction of this table, what the investigators have done is that they stratified the pre-exposure antibody levels of the population in the household contact and from that constructed data to show -- from regression analysis data to show that a level of 5 ELISA units for each of PT, fimbriae and pertactin reduces the risk of pertussis. In addition, they also noticed that levels above 5 does not enhance protection any further.  They also noticed that for the pertactin or fimbriae, a level above 5 provides good protection against pertussis.  When the level of pertactin and fimbriae are both above 5 ELISA units, we have even higher protection here. When these two antigens are not above 5 but the pertussis itself is above 5, we have intermediate protection.
		Similar observations were shown also for mild disease.  Now the table I showed you before is for WHO definition or typical disease. This is for mild disease. And here you see similar observations, but it shows also more importance here for pertactin and fimbriae in the mild disease as compared here for the vaccine efficacy of that.
		Now I would like to mention one comment here. This is not vaccine-specific. This is the total population in that household contact.  
		The importance of pertactin and fimbriae was also noticed in Sweden II. Here we are showing the results of Sweden II after two immunizations and showing the high efficacy of the whole cell vaccine and the HCPDT five-component vaccine here, relative efficacy. And you will notice here the responses to fimbriae and pertactin in both of those vaccines.  Even with the lower response to PT, we have this high efficacy compared to the three-component where you have high pertussis toxoid response here and higher pertactin but no fimbriae and the relative efficacy was lower.
		I'd like to draw your attention here to the U.S. Bridging, and you see that the results here, as stated earlier, were higher than the Sweden II HCPDT after two doses.
		Now this now shows maybe that we have the efficacy after three doses. But is this efficacy -- will this efficacy be maintained up to the booster immunization?  For that we draw data from long-term protection as well as antibody decay.  This is a slide that you have seen earlier from Dr. Decker showing the persistence of the protection for the CPDT vaccine.  We actually extended this per the technical report of the principle investigators up to the end of the follow-up period. Here it shows that throughout this follow-up period, the CPDT maintained high efficacy against pertussis.
		This now also allowed us -- or allowed the investigators to construct antibody decay rates by taking sera samples at various periods of time during this follow-up period. So after one month following the 2, 4 and 6 immunization, this was the level of antibody response to each of the antigens. At 13 months, we show a lower level of responses to the antigens. And towards the end of the follow-up period, we have here quite a dramatic decline of the antibody response. However, even with this decline, as I mentioned earlier, the efficacy was maintained up to that point.  
		This allowed the investigators now to look at antibody decay rates and we calculated from that antibody decay rates here for each of the antigens.  Now in order to validate this antibody decay rate, what we have done for the U.S. Bridging Trial is made an estimate from the antibody following the 2, 4 and 6 schedule and estimated now what the levels would be up to the booster immunization in the U.S. schedule. This is then the estimated pre-booster levels.  We then looked at the actual assay, the actual test data from the sera pre-booster, and these were the levels. We can see that reasonable similarity between the two levels were achieved, telling us that these decay rates may be used to estimate levels of antibody at a certain period of time.
		We used those decay rates to estimate in Sweden II what the levels would be prior to the third dose at 12 months of age. Now I would like to remind you in Sweden II, they did not take antibody pre the third dose. So we estimated that here and these would be the antibodies estimated from the antibody decay rates. And this slide also is showing for Sweden I household contact pre-exposure antibody levels, and you can see here these are them for PT, FHA, fimbriae and pertactin. We also show here Sweden I at 23 months after the third dose. These are the antibody levels that maintained efficacy throughout the follow-up period.
		I now draw your attention to this right-hand column for the U.S. Bridging. These are the assay levels pre-booster.  You can see that for each of the antigens in the U.S. Bridging, the levels of antibody were similar to three efficacy trials showing high efficacy of the vaccine up to the booster immunization in the U.S. Bridging Trial.
		And then finally I would like to show you immune response following the fourth dose booster. For this we will draw data from four trials, phase II, IIB, IIC in Canada, and the NIAID Cycle I.  I will actually only show you data from the phase II trial, because it had the larger number of kids.  But you will actually have in your handouts the data from the other three trials.  
		In here, this is just the one table I would like to show. These are the pre-booster levels for each of the antigens and these are the post-booster levels.  And for each of the antigens, you can see a significant boosting effect showing that these kids were primed for all of these antigens and responded with significant responses.  Here these are the fold increases.  All of these responses were higher than in Sweden I after three doses.  
		To summarize then this part of the discussion, we show the immune responses that support efficacy following three primary doses. The U.S. Bridging Study results fall between Sweden I and Sweden II after two doses. The presence of antibodies to PT, fimbriae or pertactin alone or in combination reduces the risk of typical and mild disease. Either fimbriae or pertactin provides sufficient protection against typical disease. This is data from the household contact. And both fimbriae and pertactin provide synergy against mild disease. The CPDT vaccine provides sufficient immune response to all of the antigens, including pertactin, to afford protection in U.S. children.  
		We also showed data to show that the antibody levels prior to the fourth dose booster provides sufficient protection against pertussis, therefore comparable efficacy to the trials in Sweden would be expected. Significant booster responses are seen across studies indicating priming and long-term protection.  
		And finally in this part of the protection, I would like to show concomitant immunization data. This is an overall experience for the concomitant immunization with the CPDT vaccine for the infant series. This here is safety data with IPV and Hib, Hib/IPV and hepatitis B. And this is the data base we drew the safety from. We also have data with the HCPDT formulation at 2, 4 and 6 months of age as well as the 3, 5 and 12 schedule. And again with IPV and Hib, or Hib/IPV combined, and again showing a large safety data base. 
		For the fourth dose booster, we have data with CPDT or HCPDT with the IPV or Hib, again showing a large data base with a concomitant immunization at the fourth dose booster.  
		For the immune response, here we are showing concomitant vaccination in the U.S. Bridging Trial with Hib, polio and hepatitis B.  And here we are showing with at least one vaccine concomitant or all vaccines concomitant. And without going through all these results, we can see that these are the expected results for a good vaccine.  
		For the fourth dose booster, we have data here from the CPDT with PRP-T as well as HCPDT with PRP-T.  These are concomitant injection. We also did separate injections 30 days apart.  And you can see that we have very good responses following the fourth dose booster with good seroconversion rates.
		For the polio type I, II and III at the fourth dose booster with the HCPDT vaccine for IPV and OPV, again you see geometric mean titers that are respectable with good conversion rates -- seroconversion rates.
		This is the summary of concomitant immunization. And maybe I will just skip over to the overall conclusion that will include conclusions for the concomitant immunizations in any case.
		For the conclusions then, we have shown you the composition of this vaccine with multiple protective antigens -- PT, FHA, pertactin and fimbriae 2 and 3. This is the slide that Dr. Decker showed earlier for the efficacy of this vaccine showing high efficacy of the vaccine maintained for mild disease as well as moderately high disease. This shows us that this vaccine is protective for even mild disease, which is important from a public health point of view. 		The FDA has asked three questions related to efficacy, safety and concomitant immunizations, and I would like to conclude with remarks related to each one of those.
		So for the efficacy, we have convincing efficacy data from the Swedish Trial, both Sweden I and II. We draw data from immunogenicity for the U.S. and Swedish Trials, and we showed antibody decay data all supporting efficacy in U.S. children after 2, 4 and 6 months primary series and until the booster dose.
		We have shown you data from multiple studies in Swedish and U.S. children showing the rates of common side reactions as well as serious and adverse events that are markedly lower for the CPDT vaccine than for the whole cell vaccines.  In addition, we also showed you comparable data with acellular pertussis vaccines licensed in the U.S. for both the primary series as well as the booster dose.
		And finally, for concomitant immunization we showed that administration of CPDT or HCPDT with other vaccines adequately demonstrated lack of adverse effect from a safety profile of any of the vaccines used, and also showed that when administered with routine childhood vaccines, it did not compromise the immune response to any of the antigens.  
		Ladies and gentlemen, thank you for your attention. Aventis Pasteur has concluded their presentation and we would be happy to entertain any questions you may have.
		DR. GRIFFIN:  Okay. We can now have questions from the committee for the sponsors.  Yes, Dr. Faggett?
		DR. FAGGETT:  Thank you, Dr. Griffin.  Am I on?
		DR. GRIFFIN:  You are.
		DR. FAGGETT:  Thank you, Dr. Griffin. Thank you for that eloquent presentation. My first question is to Dr. Decker, and it concerns the Multi-Center Clinical Trials. This was during 1991/1992, I believe.  My question is concerning inclusivity of inner city type populations in these studies. The question specifically, was there collaboration with historically black universities or other institutions in those communities, for instance Vanderbilt and Mahery, et cetera, to assure inclusion of the inner city population?
		DR. DECKER:  The -- that is a great question.  The Mahery and Vanderbilt have had a fairly strong tradition of collaboration, which has strengthened over the last decade. That infrastructure was not in place at the time this trial was designed. And so unfortunately we didn't have the opportunity to work with our Mahery colleagues on this study. On the other hand, because the study was multi-center and nationwide, there was good representation of minority groups. For example, as you probably know from your reference to Mahery, we have a substantial proportion of blacks in the national enrollment and a large proportion of Hispanics from Baylor and so on. And in the overall trial publication, there were about a dozen papers published as a supplement to Pediatrics that I think you have. And if I remember correctly, one of those papers actually focused on the question of racial differences, if any, among the responses and the data there were reassuring.
		DR. FAGGETT:  A follow-up. The question of under-reporting, we as inner city physicians -- and patient resistive. So you are seeing improvement in that now?  Is that what you are saying?
		DR. DECKER:  I am sorry,  I didn't understand your question.
		DR. FAGGETT:  The question of under-reporting was addressed as well?
		DR. GRIFFIN:  Under-reporting for what?  Adverse events?
		DR. FAGGETT:  Correct.
		DR. DECKER:  Well, these -- you know these were solicited adverse events with close follow-up. So I don't think that -- even if differential under-reporting is a public health problem, I don't think it is a problem in the context of a specific study like this. 
		DR. GRIFFIN:  Okay.  Ms. Fisher?
		MS. FISHER:  In the Swedish trials comparing whole cell and acellular pertussis vaccines, including this product, there were certain excluding health conditions which prevented certain children from being included in the study. I understand from the information we were given that children were not included in the study if they had serious chronic illness, including failure to thrive, progressive neurological disease and uncontrolled epilepsy.  Children were withdrawn from the study if a previous dose was followed by a seizure with or without fever, persistent crying, cyanosis, fever of 40 degree Centigrade, hypotonic hyper-responsive episode and allergic reactions. If those children were excluded from this study, am I to understand that this product has not been tested for safety when given to those categories of children which in fact are the very children in the United States who routinely get vaccinated, including premature babies who are failing to thrive and sick children and children who after vaccinations suffer persistent crying, convulsions with or without fever, fevers of over 40 degrees Centigrade, hypotonic hyper-responsive episodes and other kinds of reactions?
		DR. DECKER:  Well, as you know, the larger question that you are asking has been a subject of considerable debate for a while. And that is who should be included in trials of pharmaceutical products. For example, it has long been routine to exclude women from trials and people question whether that is appropriate. The exclusion is based in a laudable motive to avoid any chance of injuring the fetus, but then it denies you the data you need to evaluate that. These trials were designed in accordance with what were the accepted standards at the time, and the accepted standard was to include only children that appeared to be normal and healthy. If there was any question, they were excluded. You know, it is a very worthwhile question whether studies should incorporate those, but it is a difficult question and it is not one that we can answer in the context of this study.
		MS. FISHER:  The reason I am asking the question is that when this vaccine is licensed, I think it is very important for it to be clearly understood that the categories of children who were excluded from the study have not been -- that this product has not been judged to be safe to be given to the children who were not included in the study.  And that, of course, is a policy decision, but I think often it is not recognized at the time of licensure.
		DR. DECKER:  Well, as I said, this is an important question. But I think we have to recognize it as a broader question than this one vaccine. Your comment is equally applicable to every other acellular pertussis vaccine in the United States, and we are going to have to look to larger answers to these larger questions. With respect to this vaccine, we are all going to rely on the recommending bodies as we do with the other vaccines.
		DR. GEBER:  Could I just make a comment?  Ms. Fisher is quite correct that many of those conditions --
		DR. DECKER:  I am sorry, I can't hear you.
		DR. GEBER:  Ms. Fisher is quite correct that many of those conditions led to exclusion. But just for the record, prematurity was not an exclusion for either of the Swedish efficacy trials.
		MS. FISHER:  Yes, I was specifically talking about prematurity failure to thrive.
		DR. GRIFFIN:  Okay. Dr. Stephens?
		DR. STEPHENS:  We are being asked to comment today on the classic formulation of this vaccine. A lot of the data, especially in the Sweden II trial, has to do with the hybrid formulation.  Can you kind of comment on your feelings about those combined data sets and reassure us, if you will, that they are comparable vaccines?
		DR. DECKER:  The -- as I mentioned, the two formulations were designed -- the reason there were two formulations was that after the classic formulation was designed, it was intended to include the minimal level of each antigen necessary to produce a protective antibody response. And then some data became available from other studies of other products early in the decade suggesting interference between acellular pertussis vaccines and other vaccines. So in order to be prepared to move forward with a combination vaccine that would escape that problem, the hybrid formulation was developed with augmented concentrations of some of the key antigens.  Now as you have seen from the antibody data we have shown, the subsequent experience has shown that there is less difference in the antibody response to the two than you might expect. In fact, they are quite comparable. So we think that given the small difference in the vaccines compositions, the antibody data showing comparability -- the very uniform efficacy data -- that these data can logically -- the HCPDT data can logically be used in support of the CPDT application. Clearly with respect to safety, the data ought to be fully useful because it is not reasonable to think that a vaccine with somewhat more antigen in it is going to lead to misleadingly lower reactions. With respect to efficacy, I think we have to look at the antibody responses, which are really very similar. Raafat, do you want to do --
		DR. FAHIM:  You captured everything I would have said. In essence --
		DR. GRIFFIN:  Use the microphone, please.
		DR. FAHIM:  Sorry. The responses were similar, as I have shown in the slides showing the responses being similar. The only antigen that was different was the FHA. And we have seen from those efficacy trials that the FHA antigens -- particularly for this formulation in these settings -- was not a significant contributor to protection.
		DR. DECKER:  It was something that wasn't known at the time the design decisions were made, but it has been shown both by the household contact study and by the German researchers, Jim Cherry's group, analyzing the follow-up data from their study. It is that FHA surprisingly appears to be of low importance in the context of vaccines that contain the other components.
		DR. STEPHENS:  Just a quick follow-up question. The amount of pertactin in this vaccine as compared to other vaccines, how was that choice made? Pertactin?  
		DR. FAHIM:  The choice of pertactin was actually made based on animal immunogenicity studies at the beginning during the development of the vaccine. As you can imagine, during the development one would estimate the amount that you want to put in each vaccine based on the animal immunogenicity studies. And we put that based on those studies.
		DR. GRIFFIN:  We have Diaz, Katz and Kohl and then a whole bunch of people on this side.
		DR. DIAZ:  If in fact the two formulations are similar, you brought up some interesting discrepancies in the HHE adverse events that were seen with the Sweden II trial compared to the Sweden I.  And explanations that were put forth were along the lines of over-reporting. And there was some supporting evidence in comparison with the Italian trial that you presented that showed less HHE in the Italian trial and yet more when that vaccine was used in Sweden II. I guess I question the opposite and perhaps wondering if in Sweden I there was under-reporting per se by virtue of not having a definition to work with to document HHE. And if you could compare with me or provide information about the Italian trial and some of the follow-up Canadian and U.S. studies if in fact a similar definition as the Sweden II trial was used in those studies or if they also perhaps could have been a factor of under-reporting in those studies.
		DR. DECKER:  Well, let me tackle one aspect of it, because that is a very interesting question and perhaps Dr. Fahim can tackle the other part of it.  Under-reporting or over-reporting. Yes, both are probably true. It all depends upon your perspective.  Particularly when you are dealing with a relatively subjective phenomenon like HHE. The characteristics of the definition used, and in particular the way you instruct the researchers is going to have a profound effect on how much you collect. So from the point of view of the Sweden II Trial, every other study ever done has under-reported HHE.  From the point of view of all the other studies, Sweden II over-reported. Which is the true view?  You could argue endlessly about that. But the potency of even a minor change was in fact shown to you on those fever curves, where between the phase II and the phase IIC studies, the change of two-tenths of a degree in the lower limit of fever doubled or tripled the number of kids that were included. And that is for an objective measure like fever. So it is quite clear that for a more subjective measure like HHE, differences in the definition can have a profound effect.
		Now as far as evaluating the safety of this vaccine we bring you today, I think the key question not is which is the right definition, but how does this vaccine -- what is the safety of this vaccine in the context of our experience with other vaccines. So the important point I was trying to make with the Sweden II trial is not necessarily that they were right or they were wrong in their definition, but simply they were different. And we saw that all four vaccines evaluated in Sweden II had a uniformly elevated rate of HHE compared to the same vaccines performance in other trials.  Because the body of experience of the people in this room is built largely on the more numerous other trials that use the definition that produced lower rates of HHE.  Our concern was that people would look at the rates from Sweden II for our vaccine and say, why, it has got more HHE.  And that is not the case. It is not that this vaccine has more HHE.  It is that that study definition detected more HHE for all the vaccines in that study. So I want to separate those issues very clearly, because it is a worthwhile question whether perhaps all studies should use the Sweden II definition. But that is a question distinct from the question of whether this vaccine is safe for American children.
		DR. DIAZ:  And just a quick follow-up. I may have missed it. In your comparison of your antibody responses between Sweden I and Sweden II, which assays were used?  Were they the latter assays, the validated assays or the prior?
		DR. FAHIM:  These two assays -- or actually the results that you have seen here are actually done in Sweden.  Both of them were done in Sweden. So these are the Swedish assays in the same lab.
		DR. GRIFFIN:  Okay. Dr. Katz?
		DR. KATZ:   I was very interested in your data on the concomitant or the separate injections.  In both of your studies, it seemed that there was an advantage to the anti-PRP titers. The geometric means were twice as high or greater if you gave them concomitantly rather than separately 30 days apart.  How do you interpret that?
		DR. FAHIM:  Maybe it helps.  We looked at it and I didn't want to comment on it because it is very difficult to interpret.  But these are observations that we made.
		DR. KATZ:  I think they are important.
		DR. FAHIM:  I think so too.
		DR. GRIFFIN:  Okay, Kohl and then Hewlett and then Huang.
		DR. KOHL:  There is a recent interesting paper by Dr. Reynolds, who I believe is in the audience, looking at whole limb swelling after the acellular vaccine. And in that paper, she was able to associate the degree of whole limb swelling with increasing levels of diphtheria toxoid primarily. This current vaccine that you are putting forth has considerably more diphtheria toxoid than Tripedia, which is your presently licensed vaccine. And I was wondering if you specifically looked at whole cell swelling in the populations that you looked for side effects?
		DR. DECKER:  Dr. Fahim may have to augment or correct part of my answer.  But my memory is that the observation of this whole limb swelling is more contemporaneous than these studies and therefore that wasn't a specific -- since those observations have been made, every study looks for that. Prior to their first being made, nobody thought to look for that. So I don't think we have specific data on that question from our earlier studies. But in Dr. Reynolds paper, she looks at three adverse reactions -- swelling greater than 50 mm, whole limb swelling, and if Peggy is here she can help me. There is a third one she looked at.  What was the third one?
		DR. GRIFFIN:  Identify yourself, please.
		DR. REYNOLDS:  (Off microphone) Margaret Reynolds, University (inaudible).  I looked at the entire upper -- I looked at entire thigh swelling post-dose four, entire upper arm swelling post-dose four, and also the percentage of children with greater than 5 cm of swelling.
		DR. DECKER:  Thanks, Peggy. And a number of vaccines exhibited at least some children with that. The vaccine we bring you today was among those.  But the incidence rate of this phenomenon for this vaccine was lower than for other -- some of the other U.S. licensed vaccines. It fell -- as with the other adverse reactions we showed you, it fell more or less in the middle of the pack.
		DR. GRIFFIN:  Okay. Dr. Hewlett?
		DR. HEWLETT:  I would like to follow up on Dr. Stephens' question about the relationship between the two vaccines without probing into company long-term strategic planning. I am trying to understand the decision process in this vaccine. I think it was inferred at least somewhere in the written material that the hybrid vaccine was for the purpose of combined -- incorporation into combined vaccines, and the classical one not.  Are there countries in which the hybrid vaccine alone is licensed and being used at the present time and/or the classical vaccine?
		DR. FAHIM:  We have licensed, as Ms. Minchella showed you, in 23 countries the CPDT vaccine for which we are seeking license. There is only one country in the world where the HCPDT is used and not in combination. That is I think Taiwan or Hong Kong. And that is because the licensing process is like that. But we don't -- we are not licensing the HCPDT alone for any of those countries, only in combinations.
		DR. DECKER:  And let me point out that we don't particularly support using it alone because there is no benefit. You've got essentially equal efficacy from the classic, which includes less antigen, and one of the design philosophies here was to use the minimum amount of antigen consistent with efficacy. That was how it was designed.
		DR. GRIFFIN:  Dr. Huang?
		DR. HUANG:  Dr. Fahim, you have us a great deal of data in a short time, and you may have given the answer to the question I am going to ask. But because we are focused on the use of surrogate immune markers for efficacy in the United States, I would like to just probe this whole area a little deeper.  You gave an interesting possible explanation for why there is a difference in the immune response in U.S. children versus Swedish children in relation to pertactin by saying that the pre-immune levels of these children were higher than for the Swedish children.  Did you also measure the pre-immune levels for the other antigens and did they also -- were they also higher? And also after multiple doses, did they decline? I mean, they weren't lower later as we know.
		DR. FAHIM:  That is a very good question. Actually, we did obviously look at the pre-immunization level, and I showed one slide with that. And if my memory serves correctly, there is only the pertactin was the one with the highest pre-immunization level in the U.S. versus the Swedish. It was the only antigen that had higher levels in the U.S. versus Sweden. Does that answer your question?
		DR. HUANG:  Yes, it does.  
		DR. FAHIM:  Thank you.
		DR. HUANG:  Of course that leads to the other question of why.
		DR. FAHIM:  Dr. Decker is adding that it may be cross-reactive antigens with other things.
		DR. FAGGETT:  One more question. The fact that the Swedish kids -- well, they didn't have pertussis -- 1979 was when they stopped it, right?  So was that period from 1979 until the present study, was there an effect there as well? Did that have an effect on the study, the fact that there was no pertussis in Sweden during that time?
		DR. FAHIM:  It could very well be that the Swedish population was not immunized and therefore the disease may be shifting to lower infants than in adults.  I don't think it is a unique observation for countries that don't immunize against pertussis. Dr. Decker, do you want to add?
		DR. GRIFFIN:  Dr. Goldberg?
		DR. GOLDBERG:  A comment on the Swedish II Trial.
		DR. GRIFFIN:  Speak into your microphone, please.
		DR. GOLDBERG:  Sorry. On the Swedish II Trial, you switched control groups because the -- that is the -- the DTaP3 was doing more poorly.  I am sorry, DTaP2 had a much poorer efficacy than your purported control. It could just be that it was doing harm in that study. So I think that basically -- that analysis really adds nothing and in fact detracts from the main focus of your presentation and your message. I mean, what it does is improve the look of the HCPDT and the DTaP3, but it really is an irrelevant analysis and could be potentially misleading in this context.
		DR. DECKER:  I am sorry, I disagree. I think it is neither irrelevant nor misleading, but I think I must have failed to explain it well. Let me take one more quick shot at it.  First of all, we didn't switch control groups.  The --
		DR. GOLDBERG:  It is a secondary analysis. I recognize that.  
		DR. DECKER:  Once it was -- there was a conflict right from the beginning because there was simultaneously the desire to have a placebo or an inactive control group to be able to calculate absolute efficacy and a desire to offer all the children pertussis vaccine. The decision to offer all the children pertussis vaccine won out. And, therefore, there was no inactive arm. But once it was recognized half or two-thirds of the way through the trial that the two-component vaccine was of low efficacy, it was recognized that an analysis could be made using a comparison to that vaccine's performance as a pseudo-placebo.  Now in a comparison to a true placebo, you have a large number of cases in the placebo group because they didn't receive an active agent. And you are comparing that large number against a small number in your vaccine group under investigation.  Here, the number of cases in this pseudo-placebo arm is not as large as it would have been had it been a true placebo. It is a reduced number of cases. So a comparison to that is actually a harsher comparison than against a true placebo.
		DR. GOLDBERG:  I guess we can agree to disagree on this. However, from the perspective of your planning -- and this follows on the question that Dr. Fleming asked you earlier about the -- how you designed the trial and whether it was really for equivalence or for detecting an improvement. And it seems to me that what this does is essentially make everything look fine relative to something that is worse than what you thought was a reasonable control. This is a problem that plagues all active control trials.  However, very often what can happen is that what you think is an active drug could be doing harm in a specific context. So I am just pointing this out.
		DR. DECKER:  I think your comment is well applicable to a pharmaceutical trial. But here for a vaccine, I think it is unlikely that given the two-component vaccine actually induced pertussis. So I don't think it caused harm.
		DR. GRIFFIN:  Dr. Fleming?
		DR. FLEMING:  I would like to follow up on some related issues focusing on the interpretation of the Sweden II Trial, which the way you presented your arguments is really pretty critical. Because you are in essence recognizing that the U.S. Bridging studies are falling in-between Sweden I and Sweden II, and hence one has to argue that there is convincing evidence of efficacy in Sweden I to close this argument.  Let me lead into my comments, though, by saying there are two fundamental questions on efficacy that I hope this panel sometime over the next six  hours is going to address. Because for me to answer the efficacy question, I have to know the answer to this.  The first is what is an adequate level of efficacy for CPDT?  The only answer that I have gotten so far on that is from the planners of Sweden II who said it is unacceptable for the relative rates to be 50 percent higher in the CPDT vaccine compared to the whole cell vaccine.  
		The second fundamental question is once we have that nailed down, what is the antibody response that is needed to ensure that we can reliably conclude that we have achieved that level of efficacy?  Let me leave these two questions for what I hope will be extensive discussion, because it seems to me we have to understand the answers to these in order to be able to answer the FDA's first question.
		Let me comment specifically though on this fundamental argument of what we do know from Sweden I and Sweden II and the consistency the sponsor has presented that these results in Sweden I and Sweden II are very consistent.  That is a bit perplexing to me because as I look at Sweden I and Sweden II, the one thing that is in both studies is the whole cell against the vaccine of interest, and I realize here I am allowing you to do what you are suggesting, which is to consider these two vaccines, your two products, essentially as comparable. So I will go with that assumption at this point. In the Sweden I Trial, the relative efficacy of the CPDT against whole cell is 71 percent. The relative efficacy in Sweden II, i.e., the relative risk is .85, is 15 percent.  So there seems to be an interesting discrepancy there that I would like to understand if I am going to try to conclude that these two are consistent.
		The second issue that bothers me about Sweden I versus Sweden II is Sweden I is active surveillance. And as was recognized in the discussion of the Sweden II article, it was looking at around an 8 percent per year incidence. Even if you adjust for, as the Sweden II article indicated, a reduction in the rate of pertussis over those two years in Sweden, it doesn't begin to account for the striking reduction in the actual passive surveillance identification of cases, which is anywhere from 10 to 100-fold less frequently detected in Sweden II compared to Sweden I.  So one is left with some very interesting observations. In Sweden I, 95 percent of the cases that were detected were detected after the third dose. In Sweden II, 25 percent of the cases that were detected were detected after the third dose. Dr. Decker drew my attention to the point estimate when I pointed out that Sweden II did not meet its primary hypothesis, as Dr. Goldberg is pointing out, which is a comparison against whole cell ruling out a 50 percent increase. Because that relative risk, I think, was 1.79. But Dr. Decker said, but look at the point estimate.  It is .85.  Well, that is true. There were two fewer cases, 13 versus 15. But that is only looking at the cases that occurred after the third dose.  It is reassuring that the point estimate is favorable, but an under-powered trial with a positive point estimate is inconclusive to the question that the study was designed to address.  What bothers me even more is if we look at all the cases after the first dose, there is actually an excess of cases. So if you draw me to the point estimate, I will look at the point estimate. The point estimate is 1.25 after the first dose. It is not less than one, it is greater than one. And I realize the argument that is often given. We are going to look after the third dose because that is where the greatest sensitivity is. But it doesn't mean that cases that occur after the first dose aren't just as real to the children that have those cases. When you look at the randomization, there are more cases that are occurring after the first dose on the acellular pertussis vaccine than on the whole cell vaccine.
		I am also greatly troubled here by this under-reporting. Because if 75 percent of the cases are occurring after the first dose, clearly that means that where you are putting so much of your emphasis is over a period of time where there is dramatic under-reporting, only 28 total cases. But interestingly, you have drawn our attention to the data after the second dose.  You have drawn our attention to that because you were trying to get at the serological comparisons. But if you in fact look at what happens after the second dose before the third dose, there is an excess of cases on the acellular pertussis vaccine over the whole cell. I come back to the question to the committee. What is it we are trying to determine here?  That there is any efficacy, or are we trying to rule out that there is more than a 50 percent increase in efficacy.  Our point estimate is that there is a 50 percent increase in efficacy over the region that your secondary analysis was drawing our attention to, which was the period between the second dose and the third dose.  So I think there is an awful lot of confusion for me, if I am trying to scientifically, objectively interpret the data from Sweden II.  My view of Sweden II is that the passive surveillance didn't really work to be able to detect pertussis cases. It will work to detect those events that are so profound that with passive surveillance they will be reported. So it is a great study for studying rare safety concerns.  I have serious concerns interpreting it, though, when I am trying to get efficacy for the pertussis cases when they are so grossly under-reported, especially after the third dose.
		DR. DECKER:  Dr. Fleming, you raised so many points that my memory is overwhelmed. So if I don't address them all, forgive me.  But let me pick the ones that were most striking to me. First off, I regret that I wasn't sufficiently clear about the key difference in the whole cell control groups in these two studies. Sweden I used a United States whole cell vaccine that was proven to be only 36 to 48 percent efficacious.  Sweden II used a European whole cell vaccine and the studies in the literature of that vaccine suggest 80 to 90 percent efficacy. So the fact that the performance of the acellular against this dramatically shifting whole cell benchmark differs is not surprising and is hardly an indictment of the acellular.  
		DR. FLEMING:  By the way, just to interrupt, a valid point. And it gets at trying to explain why there may be these inconsistencies in the first study and the second study. It doesn't in any way, though, address the issue of what the intention was, which was to rule out a 50 percent increase in the risk of pertussis cases against the more effective whole cell vaccine used in Sweden II.
		DR. DECKER:  The second issue of importance is your observation that with respect to the European whole cell vaccine, there was an excess of cases in the five-component acellular group after the first dose.  After the second dose, rough comparability. Is that fair?
		DR. FLEMING:  No, it was also higher.
		DR. DECKER:  Also higher?
		DR. FLEMING:  As you showed us the information between the second and third dose -- I wanted to jump up, but I didn't want to interrupt your flow.  You were using that data to get at serologic information, but it actually points out that between the second and third dose, there are more cases in your vaccine than on the whole cell.
		DR. DECKER:  You have the numbers in front of you and I am going by memory, so forgive me.  But is it --
		DR. FLEMING:  .13 versus .18 as I recall.
		DR. DECKER:  Okay. And then it was .85 after the third dose. I am absolutely comfortable bringing this vaccine to this committee based on any of those numbers because I want to remind you that every acellular vaccine already licensed in the United States was less efficacious than the whole cell control vaccine in the study that they were licensed on with one exception, and that would be the one vaccine that was evaluated in the Italian trial which used that inefficacious U.S. whole cell vaccine. The other three were compared to European whole cell vaccines and had lower efficacy. So this is not remarkable. What is actually of interest is that for at least the study design assessment of efficacy after three doses, we have got a point estimate that is superior to the European whole cell, and that has never been observed before.  I believe the totality of the data support the --
		DR. FLEMING:  You are saying the post-third dose?
		DR. DECKER:  Yes, right.
		DR. FLEMING:  That we have 15 cases versus 13 cases in 40,000 children?  That is the impressive take-home message?
		DR. DECKER:  No.  The impressive take-home message is that the efficacy of this vaccine compared to a European whole cell is very similar.
		DR. FLEMING:  15 cases versus 13 cases after the third dose in 40,000 children. That is the data, is that correct?
		DR. DECKER:  That wasn't the end of my sentence. I was going to say after the first dose you said that there was a -- if I am remembering your numbers right, and I don't have them in front of me. I am not trying to misquote them.
		DR. FLEMING:  It is 58/48 after the first dose.
		DR. DECKER:  58/48. That is at least as good as was reported for other U.S. licensed acellular vaccines that were compared to European whole cells.  We need to -- I think it important that we not apply a different set of standards today than we have applied on all other such occasions. This vaccine very comfortably fits in the spectrum of U.S. license acellular vaccines, and indeed I believe is more efficacious than other U.S. license acellular vaccines.  It is true that in Sweden II, the vaccine was subjected to a tough standard, but that shouldn't be held against it.
		DR. FLEMING:  The first question that I raise to the committee is what is the standard we should hold. So I am agreeing with you that it is something -- that it is a question that is worthy of discussion. What I am trying to probe at this point, though, is the confidence that you are deriving from Sweden II in terms of the efficacy message for your vaccine against the whole cell, particularly relative to the post-dose three comparison, where it seems to me that there is such dramatic under-reporting that it is extraordinarily difficult to make any conclusion, and certainly the hypothesis that generated this study was not met. The non-inferiority hypothesis was not met. I agree with you, that doesn't lead me to believe that we conclude inferiority, but rather that there is such dramatic under-reporting, that this study is so dramatically under-powered that one is really hard-pressed to draw any conclusion about relative efficacy, particularly using only the post-third dose data.  
		DR. DECKER:  All right. You raised two important issues there and let me respond to them. The first is we don't really bring the Sweden II Trial because of our need for the post-three dose efficacy. We report it, and I think the data are interesting and useful. But the real reason we bring the Sweden II Trial is because of the question as to whether the reduced pertactin antibody response in U.S. kids has important implications for protection of U.S. kids. And with respect to that, the key part of the Sweden II Trial that -- the reason we bring the Sweden II Trial is because the way it unfolded it turns out that we believe you can derive important efficacy data and serologic data after the second dose. And after the second dose, the efficacy of the acellular vaccine was not as good as the whole cell.
		DR. FLEMING:  Right.
		DR. DECKER:  But it was more than good enough.  No other acellular vaccine that is licensed in the U.S. had any better efficacy against a comparable whole cell. And importantly, this demonstrated adequate relative efficacy to the whole cell after the second dose is in the context of antibody levels in the Swedish kids lower than in the American kids in the Bridging Study. So the important point we are trying to draw from the Sweden II -- you know, what you say about the surveillance is true. But unless the surveillance was differential or biased, it weakens the power. It doesn't invalidate the comparisons.
		DR. FLEMING:  We are agreeing -- last comment. We are agreeing completely on the logic of what you are trying to pursue here. You are trying to address the U.S. Bridging studies by putting them in-between Sweden I and Sweden II. I understand that. That is why you are looking at Sweden II.  My concern is the reliability of your conclusions about the actual efficacy in Sweden II then is critical to that argument. And with such dramatic under-reporting, there is first of all significant lack of power to be able to derive reliable conclusions.  But secondly, also major risks for bias because so much of what actually is happening in terms of the cases aren't being detected. But what we see is an estimate of an increase, but an increase that could be consistent with a fairly striking and unacceptable level of increase.  Not because the data are proving that there is an increase, but because there is such variability due to under-reporting and such potential bias due to that under-reporting.  Plus the fact that the point estimate is in the wrong direction over that region where you are drawing our attention, which is after dose 2.
		DR. DECKER:  I wouldn't characterize it as being in the wrong direction. The key thing is that the estimate of efficacy at that point is compatible with the estimated efficacies of other acellular vaccines that are licensed in the U.S.
		DR. GRIFFIN:  Okay, I think we have gotten -- unless you have new points to make.
		DR. DECKER:  I do. One more, please.  Let me just remind you that what we have focused on for the last five to ten minutes is only one element of the explanation as to why the CPDT vaccine is suitable for use in U.S. children.  If we entirely remove the information from the Sweden II Trial, which I don't think would be valid. But if we did, there is still the other data concerning antibody decay, equivalency of the antibody levels, and even the question on the pertactin is a focus on a difference in one of the four antibodies, and we have got good data to suggest that the protection arrives from the combination of all of the antibodies.  And so I don't want the legitimate argument over the interpretation of the Sweden II data to cause us to forget that that is only one element in a larger picture.  Other elements --
		DR. GRIFFIN:  Okay, we won't.  
		DR. FLEMING:  I would like to address those other elements later today.
		DR. GRIFFIN:  Okay.  Yes.  No, we will get back to them. But let's stick to addressing the questions that people have specifically asked.  Okay, other -- okay, I just wanted to make sure that there wasn't anybody on this side of the table that I wasn't looking at and ignoring.  Dr. Kohl?
		DR. KOHL:  I think to some extent we may be missing the forest for the trees. And it goes back to a question that Dr. Fleming asked, which is really the key question. And Dr. Fleming asked what levels of antibody are correlated with protection -- I may be paraphrasing him. There is a more basic question to that obviously. It is, is antibody correlated with protection? And this is an extremely controversial part of the whole pertussis story. There are good data in animals that animals given TH-1 cells and no antibodies at all are protected to some extent against pertussis. And we know from some of the other vaccines, the pertussis toxin only vaccine and the two-component vaccine, which contains no pertactin, that there is reasonable protection, not great, in the PT only and pretty good protection in the two-component. So I think it is a more basic question that we have to address. And I am concerned that we are focusing on this minutia with pertactin when, from what I can see, this is quite an excellent vaccine and I hope that this obsessional concern here doesn't throw us off track of the bigger picture. That we really don't know in 2000, I don't think, which antibodies protect, let alone exactly what level of an antibody protects. So I think we have to bear that in mind.
		DR. GRIFFIN:  Okay. Ms. Fisher?
		MS. FISHER:  I want to return to the HHE issue, because that is a very serious event. And in the Swedish II Trials, the HCPDT vaccine was second most reactive in that category. And HHE has been particularly associated with pertussis containing vaccines and speculation has been that it is either caused by the endotoxin or by pertussis toxin. So the CPDT vaccine included in Swedish Trial I contained half the amount of pertussis toxin that the HCPDT vaccine in the Swedish Trial II did. First, do you know the components in the vaccine responsible for HHE and the biological mechanism. And if you don't, isn't it risky to assume that the increased HHE seen within the Swedish Trial with that vaccine, even with the increased observation, that they were not due to the increased levels of pertussis toxin in that vaccine?
		DR. FAHIM:  Just one comment. Actually, you raise a very good point. In that same trial, we had another vaccine, the two-component, which had 25 micrograms, which is higher than the 20 micrograms we had with the hybrid combination. So we had 25 micrograms in the one vaccine that compared with the HCPDT and the differences in HHE's are insignificant statistically.
		MS. FISHER:  That is the DTaP-2?
		DR. FAHIM:  Correct. That has 25 micrograms of PT compared to our 20 micrograms.
		MS. FISHER:  And the DTaP-3, what did that have?
		DR. FAHIM:  That has a recombinant pertussis toxoid.  It has 5 micrograms of a recombinant, which is a different -- completely different shape.
		MS. FISHER:  Do you know what component is responsible?
		DR. FAHIM:  No.  I don't think I do.
		DR. DECKER:  No. This is -- to the best of my knowledge, no one in this room knows for sure what the connection is between pertussis-containing vaccines and HHE. That is something we would like to know more about but we don't know.  With respect --
		MS. FISHER:  One of the reasons I am concerned is I -- something crossed my desk just this week coming from Canada about the epidemic of anaphylaxis and shock-like episodes after vaccination which could potentially also be HHE. And since this vaccine, the HCPDT formulation is the one used in Canada is the reason I am concerned about the HHE connection here.
		DR. DECKER:  Well, I have got basically two answers. One is as I said before, and you will all make up your own minds looking at the data, but I am firmly convinced that the elevated rate of HHE reporting in the Sweden II is not a function of this one vaccine. It is a function of the way that study was conducted. But the second thing is if you are not convinced of that, remember that is not the vaccine we bring here to license today. We show you the Sweden II data because, as I mentioned, this discussion with Dr. Fleming. We think it helps to reassure that the CPDT vaccine will be efficacious in U.S. children.  But if you believe that the CPDT is a safer vaccine than the HCPDT, I would remind you it is the CPDT we seek licensure of.
		MS. FISHER:  I understand.
		DR. GRIFFIN:  Dr. Hewlett?
		DR. HEWLETT:  In fairness, it is not really appropriate to refer to this as pertussis toxin. It is pertussis toxoid in these vaccines. Unlike the whole cell vaccine, in which there is some biologically active pertussis toxin. all of these acellular vaccines, to the best of my knowledge, have no measurable pertussis toxin biological activity.
		MS. FISHER:  Really? That was not my understanding. I understood that there was still some bioactivity with acellular.
		DR. HEWLETT:  Well, maybe they can answer this.
		DR. FAHIM:  Based on the assays defined by the FDA, we don't have -- based on the sensitivity of those assays, we don't have any measurable detectable pertussis toxin in our vaccine.  Based on multiple assays that we used for the release of this vaccine, we don't have any measurable pertussis toxin.
		DR. GRIFFIN:  Okay.  Other questions from the committee before we take a coffee break?  All right. We will have a coffee break.  Let's make it short. Back by 11:15.
		(Whereupon, at 11:00 a.m., off the record until 11:17 a.m.)
		DR. GRIFFIN:  Okay, now we are going to move to presentations from the FDA that are relevant to our discussions today. First, we will start with Dr. Meade on efficacy and immunogenicity.  
		DR. MEADE:  Okay.  In this section, I will spend about 30 minutes presenting some review and comment of some of the data that we have looked at this morning.  My part of this will be dealing with the efficacy and immunogenicity issues and then following my presentation, Dr. Antonio Geber, the clinical reviewer for this application will discuss the safety and concurrent immunization issues.
		So, again, I will start with -- the question that my presentation will be dealing with will be related to the question of efficacy.  To remind you that we will be asking the question in two parts. The first one, are the data adequate to support the efficacy of the acellular pertussis component of CPDT when administered to infants and children in the U.S. as a four-dose series. If not, what additional information should be requested. And question 1B, if the committee response to question 1A is yes, please discuss the adequacy of the data to support the efficacy of the acellular pertussis component of CPDT when administered to infants in the U.S. as a three-dose series.
		I am going -- in this presentation, I will be mentioning two of the safety and immunogenicity trials with CPDT, and I thought it would be worthwhile to mention them very briefly here, because I will switch back and forth a little bit during the talk. The first one you have heard, we presented very briefly earlier, is the U.S. Bridging Study, and that was the Population and Lot Bridging Study, which included the two lots of CPDT, lots 6 and 9. It was done in the U.S. at a 2, 4 and 6 month schedule with this number of subjects and was completed in 1997.
		We will also be mentioning the phase II lot consistency study, which again included three lots of CPDT and was done in Canada. And this study, they had children with a 2, 4 and 6 month schedule and that portion was completed in about 1993. And these children received the fourth dose at 17 to 18 months of age and that was completed in 1994.
		Again, I will come back and I will try to emphasize which trial I am talking about when I am switching on this as I go through.  
		Just to go back now to highlight the points I made earlier regarding the U.S. Population Bridging Study. The study was conducted to compare the antibody responses between U.S. and Swedish infants, to provide immunogenicity data to support the generalization of the Swedish efficacy data to the U.S. infant population. And again, that trial in the U.S. did lots 6 and 9, as we have discussed earlier, and the immunogenicity comparison was done using data, same lab, same time, using children with lot 6 in Sweden and lot 6 in the U.S. and lot 9, which was a more recently manufactured lot in the U.S.
		We should mention the antibodies to the U.S. Bridging Study portion were measured initially at Connaught prior to the complete validation of the assays. After completion of validation, APL re-assayed the available sera from the U.S. Bridging Study and from Sweden Trial I. And the sera that were available for this assay included 46 percent of the samples that they had obtained from Sweden and approximately 71 percent of serum samples from lot 6 and lot 9.
		And the serology data were submitted in August of 1999.  And I will go through -- you have seen some of these data, but I will go through them very briefly to highlight a few specific points to show that they didn't meet the criteria for either lot when applied to lot 6 in the Sweden Trial I.  There was a lower geometric mean and a higher proportion of non-responders and a higher proportion of low-responders. And I will go through the data a little bit more -- some aspects a little  bit more completely.  
		You have seen the reverse cumulative distribution curves and I don't think we need to see them again. But to highlight again that it was different.  It differed substantially in shape of the curve.  Again, especially at the lower end of the responses.  
		Again, this is to show the geometric mean data. And you have seen these highlighted in the pertactin data from Sweden I. There were 83 serum samples available with this mean. From the Bridging Study there was 107 available for lot 6 and 108 for lot 9. These are the GMC's and these are the ratios of the GMC's with the confidence intervals -- 90 percent confidence intervals. So comparing lot 6 in the U.S. versus lot 6 in Sweden, the ratio is .54, with the confidence intervals as shown.  And again, this shows lot 9 to U.S. and lot 6 to U.S. with the estimate of .72.
		Again, to highlight what I think many of us believe is of particular importance is to look at the low end of the curve. This illustrates for, again, arbitrarily selected values, 5, 20 and 50. The difference in proportion of individuals -- of subjects who met those criteria. In Sweden Trial I, all children had a post-immunization value greater than 20, and only about 10 percent were less than 50 one month after the third dose. If we compare the comparable cutoffs for the lot 6 and 9 for the U.S. Bridging Study, again it was 5 to 7 percent that were below the 5 ELISA unit cutoff, 17 to 22 percent that were below 20, and again approximately 35 to 42 percent that were below the 50.
		So the conclusion is that they didn't meet -- you know, they were lower responses in the U.S. compared to what they saw in the regulatory population, and the regulatory issue is that lower responses to an antigen believed important for protection for this vaccine suggest that the vaccine may have a lower efficacy in the U.S. population than what was estimated in the efficacy trial in Sweden.
		So we wanted to review a few points along the way. On some of the analyses and evaluations that have been done related to this, and one of the points -- again, this was due to the age of the lot used in the efficacy studies. And again, in the Bridging Study the lot 6 was about four years old at the time immunizations were done. However, this seems not to be a major issue because the results for lot 6, which was the efficacy lot, were similar to or higher than the results for the more recently manufactured lot 9.
		And we asked the sponsor to look to see if this was unique to this particular trial, and Aventis has reviewed data from the other U.S. and Canadian studies and they looked at data from CPDT, HCPDT and combinations that were based on both of these vaccines, and the quantity of pertactin per dose is the same for all of the products. And again in all of these analyses, most antibodies were measured either at laboratories other than APL or at APL prior to assay but finalized by validation. So that has to be kept in mind. But the available evidence from these studies indicates that the antibody responses to pertactin in the U.S./Canadian children were generally lower than those observed in infants from Sweden in Trial I. So the evidence seemed to be that it was not unique to that particular trial.
		Again, as you heard earlier, there was some looking to see if this was potential explanations for that.  One, again, looked at the age of first dose. And as the sponsor noted, in Trial I all the infants were at least 60 days of age at time of enrollment. And in some of the U.S. trials, there were some of the infants that were less than 60 days, as you saw earlier. But it is important to note that in most of the Canadian trials, virtually all of the children were at least 60 days of age at the time of entry in the trial. And we saw some data from the sponsor suggesting that at least in one analysis the maternal antibody in the pre-immunization sample could potentially be influencing the results. Again, in the U.S. studies, possibly related to the lower age at obtaining the pre-immunization sample. But also potentially other explanations, there was again higher maternal antibody in the U.S. studies. And at least in the one study -- one of the studies is that there was a negative correlation between the pre and post-dose three pertactin antibody responses, suggesting that the maternal antibody could somehow influence the results. But we have looked at, again, the information of the sponsor and we have looked at most of the North American studies, and we are not finding a consistent conclusion that can be drawn in all of the studies. For example in the MAPT trial, there was no significant negative correlation between pre and post-immunization titers for pertactin antibody.
		So, again, if it were a consistent observation from all of the trials, that would be -- at least would provide an explanation. But we have not at this point seen a consistent conclusion.  But again, we are certainly willing -- you know, further explanations and studies to try to evaluate that would be useful. Again, I am not sure how it could influence immunization practices. We are certainly not going to be screening mothers for antibody -- prior to immunization.  So again, I think there is some question about how it influences practices, even if we do have an explanation.
		So we wanted to look at little bit at the issue we have talked about before as to what is the clinical significance of reduced responses. And we wanted to talk through some of the analyses that have been presented. And one relates to the household contact studies that were designed to look for correlates of immunity. And there were two published studies back to back in vaccine. One from Storsaeter, et al. That was the data you have seen before already this morning from Sweden Trial I. And there was a study by Cherry, et al., that used data from a German trial that evaluated the Acel-Immune product.  Both of these studies concluded that when exposed to pertussis, the lowest pertussis attack rates were observed in children with detectable antibodies to protect and fimbriae and to a lesser extent for pertussis toxin.
		However, it is important to note that there is no serologic correlate of immunity that has been universally accepted for acellular pertussis vaccines for some of the reasons that I will talk about in the next slide.  
		And in particular, at least in some of the submissions we received from the sponsor -- I don't think they did so today -- and the question is is there a protective level. In some of the submissions, the value of 5 ELISA units was suggested as a protected level, and that was the cutoff used in the household contact study that you heard this morning. But I think we need to keep in mind some of the limitations of any value, again much less 5 ELISA units for defining protective level.  One is that the household contact studies evaluated the concentration as well as possible at the time of exposure and not at the post-immunization time point of one or two months post-immunization. And the two household contact studies, the two of them used different values to define what they specified as a threshold response.  Similar, but again not identical. And again, the values were measured in different laboratories. So the absolute antibody values may not be equivalent in the different laboratories. But more importantly, I think it is important to know that these are observations based on pre-immunization samples.  But it doesn't begin to evaluate and really discuss the relative contribution of each individual antigen to protection and this has not really been elucidated.  And again, even we will recall that the protective mechanisms, as was mentioned this morning, are not really fully understood. Is it antibody or is it cell mediated immunity or some assessment of memory that can occur in response to infection. So, again, in the absence of a clear understanding of protective mechanisms, just a simple interpretation of antibody, any antibody value as being protective, I think needs to be thought through carefully.
		Again, related to the evidence that -- again, this is, as you have heard this morning, APL has presented evidence to support efficacy in the U.S. population. In our reviews, we have broken these down into three areas for our purpose of review. One is the argument related to the redundancy of the pertussis component with basically the argument being that with the multi-antigen vaccine, children may not need to respond to all antigens in order to be protected.
		Secondary, which we have heard this morning, is that there is efficacy in a population that had heterogeneous responses to protect, and this was based on the data we saw this morning based on Trial II, the safety immunogenicity of the HCPDT vaccine after two doses.
		And then the third area relates to their presentation for the adequacy of pertactin response following the fourth dose. And the argument is that children respond adequately to pertactin following the fourth dose recommended in the U.S. schedule.
		Now I wanted to start with the last of those, which again I think will be the first part of our question. It relates to the fourth dose and it certainly is a lower hurdle for evaluating the data.  And APL has concluded that the pertactin antibody response following the fourth dose in North American toddlers is equal to or greater than that observed following the three-dose series using the Swedish efficacy Trial I.
		Now related to this, I wanted to note that Aventis was not able to evaluate the response to the fourth dose schedule in the U.S. Bridging Study, which is the study we have been looking at, because no subject received a fourth dose of CPDT.  We should note that some children received an investigational vaccine for the fourth dose.  But again the data from this investigational vaccine has not been considered relevant to this application.
		Since the data from the U.S. Bridging Study were not available, APL has submitted post-fourth dose immunogenicity data from four other studies.  For the largest study, the sponsor was able to go back to a phase II study, which I will describe on the next slide, and reanalyze the pre and post-fourth dose sample using the revalidated assays. For the other three studies, antibody assays were performed either by a different laboratory or by Aventis prior to completion of the validation.
		I am going back to this slide again just to keep in mind which study we are talking about. This is the U.S. Bridging Study. Again, there are no fourth dose data. The largest study with fourth dose data is the phase II, which was designed as a lot consistency study in Canada in which they had data on 301 subjects who received the fourth dose.
		Again, just to address this a little bit further, this Canadian phase II was designed as a lot consistency study, but the post-dose three data we have not used in our evaluation of the manufacturing consistency for the reasons illustrated here. At the time the assays were done, the assay validation was incomplete. And what was observed was a large and as yet unexplained variation the three study centers in the pre-vaccination sample for PT antibody.  And again in follow-up, at this point they are able to provide inadequate documentation of sample handling. So basically these data have not been  used in our evaluations.  But for 275 of the 300 subjects in the trial who received the fourth dose, the sponsor was able to reanalyze the pre and post-fourth dose samples using the revalidated assays. And I present the results here. Again, as a comparison, this is the post-dose three data from Trial I, 121 ELISA units with these confidence intervals. If you look at all of the 275 subjects with available sera post-dose four from the Canadian phase II study, the geometric mean was 242 ELISA units with the confidence intervals indicated. And we did a sub-analysis ourselves with the files on these studies. And we looked specifically at the 35 infants who had the lowest post-dose three pertactin antibody. Again, this was the pre-validated assays. So we were not accepting them in a quantitative sense, but we ranked them and picked the 35 infants that had the lowest, and this value was those that had less than 5 ELISA units after the third dose. And again, looking at these 35 specifically, the geometric mean post-dose four was 125 ELISA units with the confidence intervals indicated. And of these 35, all of these infants had exceeded the 25 ELISA unit threshold cutoff after the fourth dose.
		And then just to complete the available data. The fourth dose data are presented here. It is three smaller studies. And here we present the results post-dose three, post-dose four. We indicate the laboratory that did these assays and the number of individuals. And again, because of the differences in laboratories and the fact that the assays at APL were prior to completion of the validation, again we need to be somewhat careful in comparing these. But in all cases, you will see that there was certainly a good measurable response post-dose four that was higher than that observed post-dose three in all of these studies.  
		So that summarizes what is available on the fourth dose. I want to move to some of the areas of argument that have been presented by the sponsor. And the first relates to the redundancy of the pertussis component. We have reviewed it contains five antigens, as we have discussed.  And APL has proposed the responses to all the antigens are not necessary for protection. And specifically that reduced response to one of the antigens would not necessarily put a child at risk of infection.
		So, again, we have done some analyses to look at -- to break this down and to try to look at that a little more clearly as to the response of the other antigens in these subjects. And this was analysis that was done by APL at our request.  What we have looked at is we -- now we have gone back to the U.S. Bridging Study -- again, just to remind you that this is the Bridging Study that showed the low responses in the RCDs shown earlier. Again, what we have done is we have stratified the children for each of the lots that you have used based on what their pertactin response was after the third dose. We have chosen a very arbitrary cutoff of 20 ELISA units, and we have chosen that -- probably the primary reason is that it is well above the limit of quantitation in the assays and it is not a close call. It is certainly a measurable quantifiable response.  It is on the low end, but still it is a quantifiable response. And we thought this was a reasonable cutoff. They have looked at other cutoffs, but this is an arbitrary one that seemed to make some sense.
		If we look at those who had less than 20 after the third dose, we look at the responses to the other antigens and compare them to those who had greater than 20 ELISA units to protect. And the trend is certainly true in all of the assays that those subjects who had a lower response to pertactin tended to have a lower response to the other antigen. And that held true with both of lots 6 and 9.
		So given the -- again, this information we have at this stage, we took their line listings of data and actually thought it was important to look at individual study subjects. Again, the cutoffs are arbitrary and we thought it was important to look at the responses more carefully. And this is analyses that we have done from their line listings of data. And for the 215 subjects immunized with CPDT, and we have lumped lots 6 and 9 in this analysis for simplicity. And, again, for those for whom sera was available for reassay, we observed that 72 percent -- again, going through the same arbitrary cutoff, which again is well above the LOQ in all four assays -- sorry, limit of quantitation in all four assays.  72 percent were above 20 for all four assays or for all four of the antigens tested.  93 percent of the subjects had greater than 20 ELISA units for at least three of the four antigens. And 98 percent had at least 20 ELISA units against at least two of the antigens. Again, in our reevaluating these data, it appears to us that at least most of the individuals responded to more than one of the pertussis components. And again, we have looked at the line listings in more depth, and of the values, the relative few values that were below the limit of quantitation, which is again the lowest quantifiable of antibody. And again in looking at the line listings, all of the infants were above the LOQ, again quantifiable antibody, in at least two of the antibody assays. Again, there were relatively few values below the limit of quantitation.
		But again, I think it is important, as we will hear -- we have heard this morning and we will hear again -- it is very difficult to interpret the clinical significance of these observations in the absence of a well defined and validated serologic correlate.  
		Now I wanted to turn to the third area that we have had discussed this morning by the sponsor, and that relates -- again, the way we have presented this is that the sponsor has tried to make a case for efficacy in a population with heterogeneous responses to pertactin using the data as we have seen from before on Trial II in Sweden. And again, as we have heard already, that employs the efficacy and immunogenicity data following the second dose of HCPDT given at five months of age.
		By now I think you are well familiar with the layout of Trial II, but again to remind you it was a 3, 5 and 12 month schedule. There was a minority, about 12 percent of the subjects that were evaluated on the 2, 4 and 6 month schedule. This lists the vaccines that were evaluated.  And the result, which has been presented, that the efficacy with this definition was comparable to the whole cell vaccine with these relative risks indicated.
		But the analysis that has been presented today is not what was defined as the primary analysis from the trial. It was a different efficacy analysis.  This was a planned analysis that was done at the 7 month interval following the second dose of HCPDT given at five months of age. And the data we have seen this morning is that for the interval for 5 to 12 months of age, the efficacy for HCPDT was significantly greater than that for the two-component vaccine, the SKB two-component vaccine with the relative risks as listed. The quantitative antibody comparisons that have been done in these analyses compare the Sweden Trial II results, which the samples were taken two months after the second dose and compared to the data from the U.S. Bridging Study, which again was one month after the third dose. So we have a difference in the timing of samples.
		And I think it is important to highlight some of the limitations that we have identified for these analysis. Again, I think many of these have been brought up this morning, but I wanted to comment that the vaccine composition was different. That the hybrid vaccine contains more of an inactivated pertussis toxin and FHA than the CPDT. And it is important to keep in mind that the duration of protection was really only this 7-month period of observation -- again, that interval between 5 to 12 months of age. And the efficacy was reported relative to other vaccines. Again, it was done to the two-component vaccine for which the absolute efficacy following only two doses is uncertain.  
		Again, there were differences in the antibody testing laboratories.  The Swedish data were from the Swedish laboratory and the North American studies were from the APL laboratory. We have seen some data this morning indicating -- in which they showed the different -- the similarity of assays and results from the assays. But again, one of the important issues is the timing of the serum sampling and making any comparison. It was two months post-dose two versus one month post-dose three, and they use comparisons. And I think this timing of serum sampling is important. Again, in the analyses that we were presented related to this in making these comparisons, APL employed antibody decay rates that were estimated from observed published antibody values.  The estimated decay rates were then used by APL to estimate the antibody concentrations. And they would estimate the concentration at one month post-immunization when the two month value was available or at two months post-immunization when the one month value was available.  
		Again, I think it is important to point out at least some of the limitations to the quantitative use of these decay curves.  Again, I think the validity of the estimated decay rates has not really been rigorously verified in studies. The Swedish investigators concluded that in the publication that the decay rate estimates were of limited predictive value for any individual.  The decay rates were estimated based on three observed time points. The one month, seven month and 23 month post-dose three data points. And it assumes a linear decay during the relevant interval and the comparisons between one and two months post-immunization.
		Our conclusion is that the quantitative comparisons between the U.S. Bridging Study and the Sweden Trial II have important limitations.  Again, on the other hand we have looked at the qualitative comparisons from the sponsor and what we have done -- and I will show our CD on the next slide. For the pertactin antibody, they compare the RCD curves among the subjects -- and again, they were looking at the shape of the curves in the U.S. Bridging study, which are the curves you have seen many times already this morning -- lot 6 and 9 -- one month post-dose 3. On the same graph we will show the data Sweden Trial II, two months post-dose two. And on this same curve -- again, it was from the sponsor and included two other curves. I thought I should identify them. These were from Swedish infants done in the Swedish laboratory. These were one month post-dose three. And this included the data from Sweden Trial I at the 2, 4 and 6 month schedule. And as you recall, that minority group had 12 percent of the population. In the Sweden Trial II, they were evaluated on the 2, 4 and 6 month schedule, and this is from the immunogenicity subset from that group.
		Again, this shows the RCDs.  Again, the two on the right are the two that are one month post-dose three from Sweden Trial I, which is lot 6, and Sweden Trial II, which was at 7 months of again but it was following the 2, 4 and 6 month schedule. So these two are presented for comparison. And the other three curves are shown here. Again, you have seen lot 6 and lot 9 this morning several times from the U.S. Bridging Study. And this superimposes the data, non-adjusted. Again, we feel that adjustments are really of limited value.  So these are the non-adjusted values for two months after the two doses in Trial II. Again, this is the 7 month time point in the two month schedule. And again, since it is two months after the dose versus one month after the dose, we certainly expect that there would be some shifting of this curve to the right.  Again, but we wouldn't begin to know how far to adjust that very accurately. 
		But I think the conclusion from this is again that the shape of the curves are similar in that you have a population in Trial II in Sweden that has a very heterogeneous response to pertactin, and again some individuals that had very low or no responses.  And it is roughly similar to the shape of the curve as has been seen from the U.S. Bridging Study.
		So with respect to these qualitative comparisons, the conclusion by the sponsor is that the comparable RCDs indicate heterogeneity among subjects in the response to pertactin in both Sweden Trial II, which are again two months post-dose two, and the U.S. Bridging Study one month post-dose three.  And they have concluded that the data provide evidence for efficacy in a population immunized with the Aventis pertussis antigens but without antibody to all of the antigens. And in any kind of evaluation, it is important to remember that in each case they would be receiving doses of DTaP. In Sweden Trial II, the subjects did in fact receive their third dose at 12 months of age. And in North America in the U.S., a fourth dose is recommended at 15 to 20 months of age in that group.
		So again, I just want to conclude with the -- again, what I have tried to do is summarize some of our comments and thoughts related to some of the analyses presented, again in what was our interpretation of the three areas of argument that have been presented by the sponsor related to this. One as it relates to the redundancy of the pertussis component. One is the efficacy in the population with heterogeneous responses to pertactin.  And then the -- as we have summarized before, the response to pertactin specifically following the fourth dose.  That concludes my presentation.
		DR. GRIFFIN:  Okay. Thank you. I think we will have questions now for Dr. Meade. Yes, Dr. Huang?
		DR. HUANG:  Why don't we see any protective efficacy studies from the Bridging results, even if we have to compare them to historical controls or other types of controls?
		DR. MEADE:  I am sorry, I couldn't hear you. I am sorry. 
		DR. HUANG:  Why don't we see any protective efficacy results from the Bridging studies, even if we have to compare them to historical controls or some other types of controls?  There is no pertussis in the United States?
		DR. MEADE:  No, no. 
		DR. HUANG:  So there is no way that you can get any direct result like that?  
		DR. GEBER:  There were only 315 subjects enrolled in that study.
		DR. HUANG:  Right.
		DR. GEBER:  As clear -- I think the group from NIH can tell you, when they were looking for places where they could do efficacy studies, they evaluated whether or not studies could be done in the U.S., and the conclusion is that there was not enough pertussis in order to do a trial here. And certainly not in the number of subjects that were done in the safety and immunogenicity studies.
		DR. GRIFFIN:  Other questions for Dr. Meade?  Dr. Estes?
		DR. ESTES:  I would just like a clarification about -- could you explain to me why we don't have a correlate of protection? Are people working on this?  Briefly, just update me.
		DR. MEADE:  That is a very good question. I am trying to think --
		DR. GRIFFIN:  Some member of the panel want to address that one?
		DR. MEADE:  You can pick several different answers. Again, we could cover the rest of the afternoon, and in fact there will be -- NIH is holding a pertussis meeting in about a week and a half and that will certainly be one of the topics that will be updated and discussed at length. But I think there is at least two types of explanation that I can come up with. And again, I would invite any others on the panel. One is that there is multiple antigens. Again, we have seen from this that in the U.S. there are vaccines of different composition. So there are certainly different -- there has been data that shows that a one-component vaccine can be effective and a two-component and a three and a four. So, again, it is very complex in terms of the composition.  So it is very complex. If we had one antigen and enough data, you could certainly look at it more carefully. So it is very complex just in terms of the number of antigens and doing multi-component analysis with trying to -- when you have different antibodies to put them all together. And the best available data is what was presented in the household contact studies that were included in the briefing packages. 
		But I think the other important area is that if you look at the data that is available from animal models and available human data, it is certainly very complex. There is certainly evidence that cell mediated immunity is very important.  Again, there is good evidence that in some models and in some systems you can get protection in the absence of antibody.  And again, the other component that is very difficult to evaluate in my mind is memory. Again, if you are primed for a booster response, upon exposure you can presumably mount an antibody response. And it is very difficult to measure memory and quantitate memory and do any comparison. So it is -- those are at least the ones that I can come up with quickly. And I would certainly invite other members of the panel if they wanted to comment on other reasons why it has been difficult. It is certainly being looked at. There has been -- it has been looked at exhaustively. I think the data that are available today are -- is the best available information.
		DR. GRIFFIN:  Other questions?  Yes?
		DR. HEWLETT:  I will just add a little bit. I think that was a very good summary of what the situation is at the present time. There are multiple antigens that are important here. The problem with the original Swedish field trial was the timing of the collection of the sera after -- there was not a pre-exposure estimate available.  Therefore, there was not any apparent serologic relationship between who got disease and who didn't. What we see from the papers that are included here -- interestingly from two separate studies -- is that there are some relationships. There are not as there are for other infectious disease processes values in which you can pretty much define a threshold as of yet. But certainly there are relationships. And that is a big step forward over where we have been in the past. But I think we certainly see patients who recover from pertussis who have not made antibody against pertussis toxin. And we have other people who don't have antibody against pertactin. So the host response is heterogeneous. What is needed for immunity undoubtedly is heterogeneous. So it is very complicated. Probably if you have a little of this and less of that, it will work. And if you have more of this and less of that, it will work. And if you have more of both of them, maybe you are better off.  
		DR. GRIFFIN:  Okay. Dr. Fleming?
		DR. FLEMING:  I found it interesting in reading the document. There was a statement that says, "In the absence of an accepted correlate of immunity, a demonstration of comparable antibody responses would provide support for the conclusion that efficacy was likely to be comparable in both populations." It seems to me the latter is a non sequitur of the former. And in fact, the very thing we are hearing here -- it is undoubtedly a multi-faceted mechanism of action issue here. So relying on antibody responses, which is essentially what the latter part says here, seems to be a real reach or a real act of faith here in the absence of any really scientifically rigorous justification for that.
		One of the things, though, that there does seem to be at least some clue about is you had given us the numbers of these participants that had achieved adequate units for at least two antigens and at least three antigens and at least four antigens, and you said it wasn't clear how many you needed. But 98 percent had had adequate EU responses for at least two antigens. Again, I don't know what we consider adequate efficacy, but one solid result we seem to have is from the Sweden I Trial that indicates that there is a difference in efficacy between the two-component Infanrix vaccine and the five-component APL vaccine, where the efficacy difference went from 58 to 85 percent.  What is interesting is the five-component vaccine achieved that 85 percent efficacy compared to the 58 percent efficacy of the two-component FHA and PT containing vaccine, even though it had discernibly less GMTs for PT and FHA.  As you went from the two-component Infanrix vaccine to the five-component APL, the CPDT vaccine, the GMTs to PT dropped from 60 to 49 and FHA dropped from 111 to 34.  And yet the five-component vaccine had better efficacy. It is telling me that two antigens isn't enough. Or you can certainly do a lot better with more than two antigens.  		DR. GRIFFIN:  Okay.  
		DR. MEADE:  I need to make one important clarification.  In those analysis, we picked 20 and it is an arbitrary, I would not want to use the word adequate for the reasons we have talked about before. But we picked our 20 as clearly quantifiable in response. Again, for the reasons you say, I would avoid using the word adequate. It is above the 20 cutoff, which we use again to just try to identify the types of responses we were seeing. We did analyses breaking down by which antigens, which is again -- so that has -- we have looked at that also, which is again an important issue. One potentially to which -- not only which antigens, but how much. But that is --
		DR. FLEMING:  Sure. Understood. Your analysis that used 20 ELISA units as the cutoff giving us 98 percent having at least two antigens is arbitrary. But your fundamental question is -- the question you posed was is two antigens enough?  Is three antigens?  Is four antigens? And what I am arguing is the one thing we actually have firm data on is a randomized comparative trial in Sweden I comparing the two-component against the five-component. And even though the five-component achieved much lower GMTs to the two antigens in the two component, it achieved a much higher success rate. Which suggests to me that ultimately I don't know whether it is measured by serologic response, but ultimately the other two components here, specifically the pertactin and the fimbriae, do seem to be important to the overall achievement of higher efficacy.  
		DR. KOHL:  That is really important, Tom.  And I think one of the things you have to be extremely careful with these pertussis trials is keeping each trial separate. And what you are seeing I think in that trial is a good vaccine which happens to have five components against a lousy vaccine which happens to have two components. But I don't think you can generalize from that trial that two components is half as good as five components or two-fifths as good, et cetera.  There is a one-component vaccine in a nice tight trial that had a 70 percent efficacy rate -- PT alone. There is a two-component vaccine in a reasonable trial that had an 80 something percent efficacy rate. So you really have to be careful when you try to generalize from one study or even across the board, because the studies are so different. And I guess I would like you to address that because you are trying to make some correlates with these antibody responses, which we know very little about anyway. And yet we do have a one-component vaccine and a two-component vaccine that are currently licensed in this country that have very low antibody responses to pertactin and to fimbriae because there are none in it. Yet, they are licensed and they are proven efficacious. So why are we putting so much emphasis on this one antibody level.
		DR. MEADE:  Again, I think the analyses we have done is we have agreed we can't compare between products. The only objective analysis we have is what are the data for this product in the efficacy study and then what are the data for that product in the population where it is going to be used. When you get comparable responses in the assays we know how to measure, then -- but when you see differences, I think the concern or the question relates to the fact that there is such a significant proportion of the population that had no response to pertactin in the U.S.  And if pertactin is an important component of that vaccine and you see a lower response to that in the U.S. population in the one response that is available for pertactin, it makes it difficult to assume that the efficacy seen in the trial directly would be seen in the U.S.  I mean, the one objective comparison we can make is what does that vaccine do in the U.S. And the significance of that is a very complex question that we have been struggling with and in fact is why we are here at the Advisory Committee meeting because it is such a complex question.
		DR. GRIFFIN:  Ms. Fisher?
		MS. FISHER:  Well, when you take your child in today to the doctor to have a blood test for proof of immunity to pertussis, you get a PT and an FHA reading. So what we are being asked to do here --
		DR. GRIFFIN:  I don't that -- is that done?  Is that part of pediatric?  I don't think that that happens.
		DR. MEADE:  I am not aware of that and I wouldn't know how to interpret it myself.  I 
wouldn't --
		MS. FISHER:  Well, I can bring you lab reports.
		DR. GRIFFIN:  But I don't think most people bring their children in to get antibody tests for these antigens I guess is my only point.
		MS. FISHER:  But post-pertussis disease, you do get a lab test.
		DR. MEADE:  That is diagnostic, right.
		MS. FISHER:  Diagnostic, right.  For confirmation of pertussis.  
		DR. MEADE:  Right.
		MS. FISHER:  And they give you a PT reading, pertussis toxin reading, and FHA reading.  Which is --
		DR. MEADE:  It is possible to do that.
		MS. FISHER:  With levels -- okay.  So it just seems to me that pertussis toxin and FHA have been the traditional components you look at.
		DR. GRIFFIN:  No, no. That is only for diagnosis. It is not for looking at protection. I mean, that situation you are talking about is for diagnosis of disease, not looking at who is protected. Those are two different questions.
		MS. FISHER:  Well what is -- then what is confirmation of protection?
		DR. GRIFFIN:  That is basically what we have been talking about. Nobody knows for sure. And that is what these trials are trying to address.
		MS. FISHER:  But there had to have been some standard prior. I mean, we are being asked to look at pertactin. You say lowest pertussis rates in children with detectable antibodies to pertactin, fimbriae and to a lesser extent pertussis toxin. That is the argument that is being made here. That this vaccine is efficacious because those readings are high in those children who have low pertussis rates, correct?
		DR. GRIFFIN:  Well, I mean the main focus of the discussion is that we do not have solid data on how the antibody levels relate to efficacy.
		MS. FISHER:  That is right. So how -- if we do not have something that we are starting from, how can we possibly pass off on this?
		DR. MEADE:  I think it is important to remember -- and the sponsor could comment on this -- that there is efficacy data for this product. I mean the decision, the primary starting point for any decision is have they been able to demonstrate efficacy for the product in an efficacy study looking at protection from disease, which is the data that has been submitted and that is from the Sweden Trial I. That is the data that speaks to the efficacy of the product.  But that addresses the efficacy in Sweden and one of the questions relates to can we make conclusions that would be comparable effective in the U.S.
		MS. FISHER:  It is extremely important because if you have a difference in populations and you have higher maternal antibody levels in the United States and you see a lower pertactin response, if you do not understand the mechanism of either the disease-induced immunity or the vaccine-induced immunity, there is no way to measure.  
		DR. GRIFFIN:  I think that is the reason that it has been brought to the Advisory Council as a complicated issue. You have to balance a lot of different pieces of information, none of which are absolute. I mean, there aren't absolute levels. So that is the reason they ask for the advice of people who think about these things.  Okay, other questions?
		DR. LIVENGOOD:  Just briefly. I mean, sort of taking a more historical perspective. When we were first designing these trials, there was a concern on the part of the community, the public health community, that even after these trials in Sweden, Italy and Germany, places that have pertussis, that we would have a barrier to licensure of the vaccines in the United States since we would not have efficacy data from the United States. We made an informal but nonetheless I think somewhat explicit agreement that we would accept that through the use of these bridging studies where we could demonstrate for each vaccine in and of itself a comparable immune response to that which was generated in the context in which efficacy was demonstrated that therefore we would accept that vaccine for licensure. 
		Why we are here today is that in the fact of that agreement we have one component which has failed that criterion. Is that a component that is important?  We have some data to suggest that some people expert in the field of pertussis through these household contact studies feel that it is very important in this vaccine or in other vaccines.  Yet, it is clear that we do not have definitive information one way or another to say that this component or X level of this component is that. So we have sort of ended up in this position where we are going to have to no --
		DR. GRIFFIN:  Or are we going to get that information? I mean, that information is not accessible.
		DR. LIVENGOOD:  That is one of the possibilities here. I mean, we have to either decide that the original agreement by which we would accept these based on immunogenicity data, while it was effective and has certainly moved these vaccines into use in the United States more quickly than one would have had with a different standard, was inadequately thought out and we should reconsider whether we agree that it needs to meet the same immunogenicity criteria. Or we look at the corollary lines of evidences that the FDA and the sponsor have put forward to us today or we request additional information. I think those are where we are going to spend the rest of the afternoon talking about it.  So I think you are exactly right with some of the points that have been brought up here.  Nobody has a clearcut answer to this or else the sponsor and the FDA would have --
		DR. GRIFFIN:  It wouldn't have been so hard.
		DR. LIVENGOOD:  Right.
		DR. GRIFFIN:  Okay.  One more comment and then I think we will move on to the next presentation.
		DR. FLEMING:  Just to follow up on that and to probe with Steve for a minute.  As you point out, if there is an agreement, even if there is uncertainty as to the scientific basis for that agreement, th at serologic responses and equivalent immunogenicity by those measurements would be used in a bridging sense, and we see, to use your words, that we failed that relative to one of the components, then it becomes important to try to understand whether that component is key. And, Steve, I had mentioned that one of the most solid pieces of information I could think we could get would be a randomized trial between a setting in which the one component wasn't delivered versus where it was delivered and then look to see in that randomized trial whether there is an increase in efficacy. We come pretty close to that because in the Sweden Trial, we have the PT and FHA and then we have the addition of the pertactin.
		DR. KOHL:  They are different vaccines from different companies. If you had the PT and FHA from the same company and then just added pertactin. But you really can't compare the vaccines otherwise.
		DR. FLEMING:  Understood. But let me probe with this just a little bit more. You are right, that is the case. And what is interesting is the vaccine that includes the pertactin yields much -- if we are going to use serologic measures, yields much less impressive serologic response to PT and FHA. So isn't that about as close to solid evidence that we can get that there is something about the pertactin that can in fact substantially increase efficacy?
		DR. KOHL:  No.  Because there are multiple other antigens that we are not testing for, both in cellular immunity and humoral immunity that we are not accounting for at all in that, number one. Number two, even though the levels are lower, it doesn't mean they are not protected.  I don't know that there is a threshold protective level versus a curve of protection. I mean, it is so complex because we are talking about thresholds versus curves of protection versus combinations of these curves.  
		DR. FLEMING:  But as soon as we acknowledge this -- and I really understand your point -- but as soon as we acknowledge that there is this myriad of additional types of responses, cell-mediated immune responses and memory and all this, then we are completely throwing away the basis for using the antibody response as our bridging. Do we believe it in any way or do we not?
		DR. KOHL:  I think the best we have so far are the two papers that have been referred to here. And if you look at those, they are fairly preliminary pieces of data. And that is after ten years of looking very hard for this, it is starting to come. And this may be the beginning of it. But right now, I think it is soft. It is nice having the experts on the other side, because you guys agree that it is at this point still on the soft side.
		DR. HEWLETT:  Absolutely. I think the other thing we need to bear in mind is that these data weren't -- data such as they are -- these relationships have been established. And I believe that there are relationships there.  Exactly what they mean, whether they are surrogate for something else, is not clear. These relationships exist. We -- you -- whoever didn't have even that level of observation when the previous acellular vaccines were evaluated.  They were looked at differently. And I think we have to be careful, as you said before, that this provides guidance to us and enables us to think about it, but doesn't provide a barrier -- put up a new barrier that only confuses the issue.
		DR. GRIFFIN:  Okay, Dr. Katz.
		DR. KATZ:  I think Erik has articulated the difference between standards that have been applied and I would put out a rhetorical question to John Livengood, which is if you go by these standards and you say a diminished response to pertactin is important, would you withdraw the approval of the vaccines you have already licensed that are acellular pertussis vaccines that have no pertactin and have no antibody or minimal antibody responses to pertactin?  If you barred this vaccine on that basis, you would be totally inconsistent in what you have done on the past. I wasn't on the committee, so I don't have any institutional history. 
		DR. GEBER:  I think maybe perhaps from FDA's point of view that those vaccines were evaluated in efficacy trials and bridging studies were done to U.S. populations with those vaccines. I think the difficulty we are facing today is that the vaccine was evaluated in an efficacy study and the bridging study did not show comparable. So I am not sure that --
		DR. KATZ:  But they don't have pertactin.
		DR. GEBER:  They don't have pertactin, but they were demonstrated to have efficacy without it.
		DR. KOHL:  What we are seeing is interesting. Having been on the committee for several years. The more complex the vaccine gets and the more components that are involved, and especially when we are looking at combo vaccines or concomitant immunization, typically one thing doesn't make the cut.  And what we have done in the last year is knock off a couple of vaccines which some people may consider good vaccines because one thing didn't make the cut out of four or five or six or seven different tests. And how often does that just happen by chance or by some non-relevant factor that may have no effect on efficacy. I think we are getting into that. Because the more complex these are, the harder it is to prove that they are equal to something in the past.
		DR. GRIFFIN:  Okay. Should we move on to the next presentation -- the last one of the morning?
		DR. GEBER:  Good morning or perhaps early afternoon. I will be reviewing the safety data submitted in support of CPDT as well as the data submitted in support of compatibility of CPDT when given with other routinely recommended childhood vaccines.
		With regard to safety, the question the committee is being asked to address is are the data adequate to support the safety of CPDT.  Please specifically address both the infant series and the fourth dose data.  If not, what additional information should be requested?
		In support of safety, the sponsor submitted data from clinical trials with CPDT as well as data from clinical trials with the higher antigen component vaccine, the hybrid vaccine, or HCPDT as it has been referred to today.  The FDA's review of the data from the hybrid vaccine focused on serious adverse events following receipt of that vaccine. In my presentation today, I will review the safety results from Sweden Trial I, the results of a phase II lot consistency study. I will summarize the data for local reactogenicity following a fourth consecutive dose of CPDT from several studies, and I will review serious adverse events following receipt of both CPDT and HCPDT.  Finally, I will review the available data on the use of CPDT with concurrent immunizations.
		Just a brief review of the slides of the safety data base with the CPDT. A total of 3,852 infants received approximately 11,500 doses of the vaccine within the infant series, the vast majority on the U.S. schedule of 2, 4 and 6 months of age. 637 infants received a fourth dose of CPDT and 526 of these received it following an infant series of CPDT.  The sponsor is seeking an indication for a fourth dose given at 15 to 20 months of age.  However, note of the 526 who received a concurrent consecutive fourth dose of CPDT, only four of them had received it prior to 17 months of age.
		I would now like to review the results from the Sweden Trial I. As has been reviewed today, this was a double blinded, multi-center, randomized DT controlled study.  Infants were randomized to one of two acellular pertussis vaccine or DT control arm, and two months into the study to a whole cell vaccine group when that vaccine became available. Analyses of safety included all children as randomized. Adverse events were monitored through the use of diary cards, which parents were instructed to fill out 14 days post-vaccination, and adverse events were collected by scripted telephone interviews on day 1 and 14 post-vaccination. Serious and adverse events and contraindicating adverse events which will be described later and hospitalization records were reviewed throughout the study period until 60 day post-dose three, or until 8 months of age if the child received only one or two doses of the study.  All deaths that occurred during this study were recorded.  		Shown on this slide are the rates of local reaction reported following the three doses of vaccine for the CPDT arm. As can be seen, there were some increases in reports of induration and redness following successive doses.
		However, for all doses, rates of local reactions occurred significantly less frequently following the CPDT vaccine as compared to the whole cell vaccine, and this is illustrated on this slide for the third dose. Furthermore, rates of local reaction reported by the CPDT group were similar to those reported by the DT control arm.
		This slide illustrates selected systemic reactions reported following receipt of CPDT vaccine.  While most reactions did not increase in frequency with successive doses, the rate of fever greater to or equal to 30 degrees centigrade did increase with successive doses. And as I will review in the later section, with a second and third dose approximately two-thirds of the children received IPV and one-third received hemophilus conjugate vaccine, whereas only a handful had received these vaccines in the first dose.  		Again, systemic reactions were significantly less frequent in the CPDT arm as compared to the whole cell arm, as is illustrated in this slide for the third dose.  Furthermore, again, the rates of reactions for the CPDT arm were comparable to those in the DT control arm.
		I would now like to review the rates of local reactions in the phase II lot consistency study. I am reviewing these results because it is the largest study in which children received four consecutive doses of CPDT.  The lot consistency study was a multi-center, double blind, randomized study in which children were randomized to receive one of three lots of CPDT or a licensed Canadian whole cell vaccine.  Monitoring for safety was accomplished by telephone calls from study personnel to parents at 2 to 6, 8 to 12, 24, 48 and 72 hours post-vaccination, as well as day 7 post-vaccination.  Adverse events were also queried in clinic prior to the second and third immunizations and 28 days after the third and fourth doses.
		Reaction rates for the CPDT lot were similar and results have been pooled. As you can see in this table, rates of local reaction occurring within 72 hours were higher following the fourth dose as compared to previous doses.  However, when reaction rates were compared to the whole cell arm in the fourth dose, the reaction rates were any tenderness, any swelling, any erythema were higher in the whole cell arm as compared to the CPDT arm.  But rates of severe swelling and redness were not significantly different among the two groups.
		Just to note that for systemic reactions, the increase in reaction rates were not reported in the CPDT arm with successive doses.
		FDA requested additional information on all children who had received a dose of CPDT at 15 to 20 months of age and who had experienced severe local reaction. Severe redness and swelling were defined as reactions of greater to or equal to 35 mm in size.  Information was specifically requested regarding the size and the duration of the reactions, the extent of limb involvement and interference with activity and whether the child had received CPDT or whole cell during the infant series.  Line listings were provided for all children with severe local reactions and for subjects enrolled in four clinical trials, the FDA was able to identify that the child had received CPDT in the primary series.  All studies had follow-up for local reactions at 72 hours and one or two had follow-up -- I am sorry, I believe it was two had follow-up at 7 to 10 days. 
		Of the 401 subjects enrolled in these four studies, approximately 20 percent experienced redness greater or equal to 35 mm during the first 72 hours. In 4.5 percent, the size of the redness was unchanged in size or was increasing from the previous measurement at the 72 hour follow-up time point.  11 percent approximately reported swelling of greater or equal to 35 mm in size, and in 3 percent, the size of the reaction was either unchanged from the previous measurement or was increasing in size at the 72 hour follow-up.  No specific information was available on the extent of limb involvement or interference with activity.
		So I would now like to move to the review of serious adverse events and contraindicating adverse events reported from clinical trials of CPDT and the hybrid vaccine.  As has already been reviewed today, the safety and efficacy of the CPDT or classic formulation was studied in Sweden Trial I, and the hybrid vaccine was studied in Sweden Trial II. I have already reviewed the procedures for monitoring safety in Sweden Trial I.  Trial II was a randomized, multi-center, double blind study of three DTaP vaccines and a British whole cell vaccine.  Approximately 83,000 subjects were enrolled.  
		Surveillance for serious adverse events was performed by weekly review of hospital records for pre-specified conditions. Parents were asked about the occurrence of serious adverse events and contraindicating adverse events at the time of the second and third dose of vaccination and at a clinic visit when the child was 18 months of age.  The vaccination schedule for most children in this trial was 3, 5 and 12 months of age.  
		Definitions for serious adverse events and contraindicating adverse events were pre-specified for both studies and are listed here on this slide. There were some differences in the definitions for these adverse events, but in general the types of adverse reactions are defined as contraindicating or serious were similar between the two studies. 	I would like to note that for serious adverse events and contraindicating adverse events, for both studies shock-like reaction was included.  
		This slide reviews the numbers of selected serious and contraindicating adverse events from Trial I by a vaccine group and the time intervals post-vaccination of their occurrence.  The numbers represent events reported following all three doses.  Rates of events were calculated and test of significance performed. And for temperature greater or equal to 40 degrees, crying for three or more hours, and marked local reactions with general symptoms, those reactions occurred at significantly higher rates in the whole cell arm as compared to the CPDT group.
		There were six episodes of hypotonic hyper-responsive events reported from Trial I. Five of these were in the whole cell arm and one was in the CPDT arm. This did not represent a significant difference in rate between the two groups.  Rates of convulsions, which included suspected seizures, was not significantly different among the vaccine groups. There was on additional seizure from the entire data base of CPDT that was judged to be related to vaccine and which occurred in the U.S. Bridging Study, and I will be reviewing that event a little bit later.
		There were no cases of generalized cyanosis in the CPDT arm, and there were no deaths in the CPDT group. And there were no deaths in any of the studies with CPDT that were submitted for support of the license application. Under the other category, there were three cases of apnea in the CPDT arm.  One on day 3 and one on day 8 post-dose one, and one day post-dose two.  There was on petechial rash four days post-dose two, a case of Lee's disease on 26 days post-dose one, and Kawasaki's disease 34 days post-dose one.
		Hospitalization records from all children enrolled in Trial I reviewed by the clinical coordinating group for the study, and children were grouped by primary diagnosis. The following table was constructed by FDA from line listings of all hospitalization diagnoses for all subjects. The rates of hospitalizations were similar among vaccine groups.
		This slide lists selected serious and contraindicating adverse events from Trial II. There were 15 deaths within 60 days of vaccination in the studies, and two of them were in the hybrid or HCPDT group. Both of them were due to SIDS.  One occurred 28 days post-dose one and one 45 days post-dose two.  Throughout the entire study period, that is from September of 1993 until October of 1996, there were 49 deaths, 10 in the hybrid group. And other than the two cases of SIDS that I have already mentioned, there was one sudden death 175 days post dose-three.  The other deaths were all caused by trauma, malignancy or congenitally acquired illnesses.  In other trials of the hybrid vaccine, there were two additional cases of SIDS, both in the phase IIC study, which is not being presented today, one 20 days post-dose one and one 6 days post-dose one. 
		There were 25 seizures that occurred within 72 hours of vaccination in the study, 13 in the whole cell arm and 4 in the hybrid group. The rate of seizure within three days of vaccination was significantly higher in the whole cell arm as compared to the hybrid group.
		Temperature greater than 40.5 degrees Centigrade was reported as a significantly higher rate in the whole cell arm as compared to the hybrid group.  There were 101 episodes of HHE reported between 9/93 and August of 1995, when the safety data base was locked for the pre-planned analysis of safety. The rates of HHE in the DTaP groups, as has already been mentioned today, was higher than had been previously reported in other studies with acellular pertussis vaccines. All episodes in this study occurred within 24 hours -- in the hybrid group occurred within 24 hours of vaccination. 20 of the 29 lasted less than 60 minutes, and only one lasted for more than two hours. 14 of the infants received no care, 7 were hospitalized and the others were        evaluated and treated at outpatient clinics or emergency rooms.
		100 of the 101 subjects who experienced an HHE episode were evaluated at the age of 18 months of age. They underwent a routine exam performed on all children of that age, which is designed to evaluate motor and cognitive development. The evaluation consists of a few simple tests and is designed to evaluate extensive developmental abnormalities. The result of the tests for those 100 subjects and for a reference population taken from one of the child health centers in Sweden are listed here.  All children who had an HHE were classified as showing normal development by the investigators as measured by the test.  The one child who was not evaluated had moved outside the country but was reported to have shown a normal development as well.
		The technical report, which was written by the investigators offered several explanations for the high rate of HHE in Trial II.  One was the increased use of concomitant vaccination with hemophilus B conjugate vaccine.  In Trial I, as I will be reviewing later under the section of concurrent immunization, IPV was given starting with the second dose of vaccine and given to about two-thirds of subjects. The hemophilus B conjugate vaccine was introduced while the trial was ongoing and approximately one-third of the subjects received it with dose 2 and 3. In a post-hoc analysis in which children who had received concurrent immunizations with dose 2 and 3 were compared to those who did not. Rates of systemic adverse events were higher for those children in Trial I who had received concurrent immunizations.  In Trial II, almost all children received concurrent immunization with IPV and hemophilus B vaccine, at least those who got it at the 3, 5 and 12 month schedule. And the investigators postulated that perhaps the increased use of concurrent immunization also resulted in the higher rate of HHE.
		Another possible explanation put forth in the technical report was a variation in pain.  And this, the reasoning behind that was that in an earlier study in which the single component vaccine licensed  in the U.S., Certiva, was studied. The vaccine and the DT control vaccine had been given subcutaneously. There were no HHE episodes reported from that study and reports of pain from the group that received the DT arm were lower than historical comparisons.  However, for both Trial I and Trial II, which are the studies under discussion today, all immunizations were given intramuscularly.
		The investigators noted that there was a variable case definition. The technical reported noted that HHE is not a specific disorder but a clinical syndrome made up of a constellation of symptoms and the classification of an event as HHE is subjective. In Trial I, the case definition was not prospectively defined.  But information provided to the FDA, the definition included presence of pallor, lack of muscle tone, and hyporesponsiveness for Trial I.  In Trial II, the definition was prospectively defined as a condition in which the child had loss of muscle tone or diminished or absent responses to stimulation. The definition did not include pallor. However, review of the case report forms indicates that 21 or 22 of the 29 subjects in the hybrid did experience pallor.  In three or four, their color was not noted and in two or three, the subject was not pale.
		In a reply to a March 2000 CBER letter, APL indicated that they had contacted Dr. Olin, the principle investigator for these studies, and he suggested that the difference in rates observed in Trial I and Trial II was due to better education of study personnel and parents, and therefore a possible over-reporting of HHE in Trial II.  However, it must be noted that there was a much more active safety monitoring plan in place for Trial I than there had been for Trial II.
		So I would like to review the incidence of HHE in clinical trials with DTaP and then follow it with a review of HHE from all clinical trials with the classic and hybrid formulations. The next two slides are taken and constructed from a publication by Heijbel, et all, in Developments of Biological Standards from 1997, in which the incidence of HHE from eight pertussis vaccine trials were compared. I am going to be going over the studies in which acellular vaccines which are currently licensed in the U.S. were studied as well as the trials for the two vaccines that are under consideration today.
		The publication included a table in which the study, the number of HHE episodes per vaccine group, the number of children enrolled in the vaccine group, and the incidence of HHE per 100,000 was calculated.  And that is the information that I have reproduced.
		The first study is a study in which the three-component SmithKline vaccine licensed in the U.S. as Infanrix was studied. And there was one HHE episode per 22,500, for an incidence of four per 100,000.  A German study in which the four-component vaccine manufactured by Lederle and licensed in the U.S. as Acel-Immune was studied. There were no episodes of HHE in any of the arms.
		In a Swedish efficacy study which I mentioned a little bit earlier in which the single component acellular vaccine licensed in the U.S. as Certiva was studied.  There were also no episodes of HHE. And in a German study in which the two component acellular pertussis vaccine licensed by Aventis as Tripedia in the U.S., there were two episodes in 12,700, for an incidence of 16.
		In Trial I, there was one episode in the CPDT arm, as already mentioned, for an incidence of 39 per 100,000. In the whole cell arm, there were 5 in that study for an incidence of 250.  In an Italian study in which Infanrix, the three-component SmithKline vaccine, was studied, there were no HHE's in that arm.  However, of note, there were two HHE episodes in the DT control arm. out of 1,600 subjects, for an incidence of 121. The whole cell vaccine studied in that arm was the same as the one studied in Trial I, and there were 192 episodes per 100,000. And the incidence for the various vaccine groups in Trial II are listed on this slide. The whole cell arm had the highest incidence of 164. And of the acellular vaccines, HCPDT had the highest incidence with 140.  But this was not significantly different from the other vaccine groups.
		So looking at the overall incidence of HHE from all studies with CPDT and the hybrid vaccine, there was only the one reported episode of HHE from all clinical trials submitted in support of the application. For the infant series, the calculated rate of the rate was 26 per 100,000. And if all doses are included, the incidence is 25.  By that I mean the fourth dose as well as the infant series.  The incidence is 25.  For the hybrid vaccine, there are a total of 33 episodes of HHE. 29 of these came from the Sweden II Trial. The overall incidence for the infant series is 138, and if all doses are included, it is 141 per 100,000 children. I have also listed on this slide the incidence per 100,000 doses because that information was available for these vaccines.
		If one excludes Sweden Trial II and looks only at the incidence of HHE following receipt of hybrid from the other clinical trials that were submitted in support of this application, that is from phase II studies, there were four cases of HHE among 2,367 infants and 8,047 doses. The incidence in the infant series in those studies then is 127 per 100,000 children and 151 per 100,000 children.
		So I think that the conclusions that one can draw from the information is that the rates of HHE in clinical trials with pertussis vaccines is variable.  For most studies but not all, the rates in the acellular arm -- excuse me, in the whole cell arm, the rates were high. And for studies with the hybrid vaccine, the rate was high in both Sweden Trial II and in other supporting studies.
		I would now like to review the data on compatibility of concurrent immunizations.  And with regard to these data, CBER is asking the committee to discuss the adequacy of the data to support concurrent use of CPDT with other vaccines administered according to the recommended schedule of infant and childhood immunizations. Please discuss additional information, if any, that should be requested.
		This table provides the size of the safety data base for concurrent immunization from U.S. and North American studies. In the next slide, I will review the data from Sweden Trial I.  I have broken out in the infant series the U.S. Bridging Study because that is the only study from which immunogenicity data are available with concurrent immunization.
		For the fourth dose, the sponsor did present some data on the use of hemophilus B -- immunogenicity data on the use of hemophilus B when given concurrently with CPDT. Those data will not be presented by FDA as they were felt to be difficult to interpret. There were two groups that were studied. The numbers were small, 21 and 29.  While the GMTs were higher in the group that received the vaccines on the same day post-vaccination, they were higher pre-vaccination. Those children were enrolled from the IIC study in which hemophilus B conjugate vaccine was supposed to be given with the infant series, although not all children got it and the study reports that the fourth dose did not identify definitively that all children had received the infant series.
		As noted earlier in the discussion of HHE, the rates of systemic adverse events in Sweden Trial I in a post-hoc analysis when concurrent immunizations were given with dose two and three were noted by Olin, et al., in a publication in the International Journal of Infectious Disease in 1997 were noted to be higher.  This is illustrated on this slide. This was especially true when both IPV and Hib were given together.  The same observation was noted for dose three.
		Concurrent immunizations were given in the U.S. Bridging Study and safety was monitored by the use of diary cards within the first 72 hours. And I have listed the rates of systemic adverse events from this study following the three doses.  Most children in the study received hemophilus B conjugate vaccine, OPV and 102 out of the 321 received hepatitis B at a 0, 2 and 6 month schedule.  I would just like to note that systemic reactions did not increase with successive doses in this study.
		As I noted earlier, all available immunogenicity data on concurrent immunization with CPDT were obtained from the U.S. Bridging Study. There was no group of children that was to receive these vaccines at separate times to provide comparison of immunogenicity results if vaccines were not given concurrently.
		Vaccines were to be given according to the local standard of care. So the vaccine manufacturer was not pre-specified. But FDA asked that for the analyses of hemophilus B conjugate vaccine responses that only subjects who had received PRPT be included, and who had received it at 2, 4 and 6 months of age. And almost all children from whom sera was available met those criteria.  The GMCs -- the results were provided by CPDT lot and I listed on the slides that the GMCs between the two were comparable, the rates and the percentage, achieving a level of greater than or equal to .15 micrograms and 1 microgram are listed.
		For the analysis of polio virus responses, only those children who received OPV at 2, 4 and 6 months of age and from whom sera were available were included and the results are expressed as percent achieving a neutralizing antibody titer of greater than or equal to 1 to 8 post dose-three.
		For the analysis of hepatitis B responses, again only those children who received vaccine at 0, 2 and 6 months of age are included.  The numbers in each group are small.  And as I said earlier, the manufacturer was not pre-specified, so not all children received the same hepatitis B vaccine.  Of note, for the information on concurrent immunization, there are no data on administration of CPDT with varicella, MMR and the recently licensed pneumococcal conjugate vaccine, Prevnar.  
		So while in some instances the numbers are small, the antibody responses for those vaccines where information is available are within the realm of what has been seen historically as well as the percent of children receiving zero protection. That concludes my presentation. Thank you.
		DR. GRIFFIN:  Okay. Questions for Dr. Geber?  Dr. Kohl?
		DR. KOHL:  Are there any data with IPV?
OPV is kind of obsolete at this point.
		DR. GEBER:  There are no immunogenicity data.  There was the safety data from Trial I.
		DR. FAGGETT:  That leads into my question.  When were the clinical trials conducted?  Was this 1991/1992?  I see reports in 1997, but when were the clinical trials and what were the demographics of the subjects that were studied?
		DR. GEBER:  Okay. So most of the studies were conducted in Canada and the vast majority of the subjects were Caucasian.  Excuse me, let me -- that is incorrect.  Many of the studies were conducted in Canada. And in Canada, only the age and the sex is recorded. We specifically asked for ethnicity and that was not provided. For the U.S. Bridging Study, the majority -- and I believe -- I don't have the exact numbers at my fingertips here, but it is in the briefing document. The majority of children, I believe it was over 90 percent, were Caucasian.  But if somebody has got the briefing document in front of them.
		DR. FAGGETT:  And the year of the trial was 1991/1992?
		DR. GEBER:  The years of the studies varied, but they were for the most part in the early 1990's.
		DR. FAGGETT:  So prior to IPV.
		DR. GEBER:  Prior to IPV.  And that was true also for the U.S. Bridging Study. It was initiated prior to the switch to IPV.
		DR. FAGGETT:  Thanks.
		DR. LIVENGOOD:  Could you sort of pull out -- because there were several different numbers -- how many in terms of the safety data base there were -- at different points 637, 526 and 301 participants. I mean, what is the safety data base?  What is the n in that as far as you can see?  And a little bit with the concomitant immunizations, where there really seems to be very sparse data available.
		DR. GEBER:  Okay. So the 637 are the total number of children who received a fourth dose of CPDT in clinical trials submitted to support licensure. Of those 637, 526 had received an infant series of CPDT.  So that is 111 had received whole cell in the infant series. For the concurrent immunization in North American studies -- sorry, I am trying to get to that table here -- I believe there were 505 who received OPV concurrently with CPDT.  I think that is the number you may be referring to in the fourth dose, and 135 who received hemophilus B conjugate concurrently with the fourth dose.
		DR. GRIFFIN:  Other questions?  Yes, Dr. Stephens?
		DR. STEPHENS:  Two clarifications.  In the studies with the hybrid vaccine, other than the Swedish II study, you suggested or indicated that there is a higher rate of HHE in those studies as well, is that correct?
		DR. GEBER:  Well, you know, it is a difficult statement to make. The data are what the data are. The rates are very variable. I think that what we wanted to bring to the committee's attention is that of the 2,800, I believe, children or 2,300 children, there were an additional four cases of HHE from the phase II studies. So even taking the children outside of Sweden II, the rates of HHE were high in that relatively small or smaller sample size. There was 4 per 2,800 I believe it was.
		DR. STEPHENS:  The second point is you had mentioned that there is a -- that one theory is that the Hib conjugate was potentially a factor. Can you comment on that?
		DR. GEBER:  Well, I am not sure that any of the explanations really are explanations. They are explanations -- the first three were put forth at the time that the technical report was written by the investigators. And it is true that an increased rate in other systemic reactions were seen when both IPV and hemophilus B were given.  But I don't think that there are any data that link rates of other adverse reactions to rates of HHE. So I guess that this is not an FDA explanation, but one that we felt was put out by the investigators and that we would bring to your attention. I am not sure that it holds in other studies or that that argument has been made.
		DR. GRIFFIN:  Dr. Kohl?
		DR. KOHL:  There is an attempt to extrapolate from very small numbers of rare events in the HHE tables. And I guess I need Tom Fleming to help me with that. Tom, if you have a rate of 0 in 17,000 cases, can you say that is zero versus 1, et cetera?  What I am saying is I don't have any trust in those numbers or at least in most of them.  Yes?  No?  Say something.
		DR. FLEMING:  It's an important question. I think specifically how many people do you have to see in order to have a reliable sense of what the rate is of rare events.  I mean certainly one of the major advantages that I see for studies such as the Sweden I and Sweden II Trial is it gives us a very substantial data base for being able to get at events that are less frequent than one in 1,000.  Basically we would have in the Sweden II Trial very high power of picking up events that are at a rare occurrence level of one in 1,000, and possibly even one to 5,000. It is essentially at that level that we are powered to pick up events with high probability.
		DR. KOHL:  But that is not the case of the other studies, is it?  Like the Sweden I study had 2,500 in each arm.
		DR. FLEMING:  It is much more on the order of 1 in 200 or 1 in 500 would be picked up with high probability.
		DR. GRIFFIN:  Other questions?  Yes, Dr. Estes?
		DR. ESTES:  I have a question about the change in the definition of HHE between the two -- Sweden I and Sweden II studies.  Even if you change the definition, is there any question that the changing of that is now reporting something that is not correct?  So people may become aware of something that has been there all along and they might have missed it earlier. But is it over-reporting? I mean, we have sort of had this discussion that this is over-reporting. But in fact, if it is a real thing, it is really just a recognition that it existed all along.
		DR. GEBER:  I think we have had some indication from the sponsor who has been in contact with the principle investigator that study personnel in Trial II and therefore parents, perhaps, were more aware of the event.  I think there were some differences in the case definition. In one instance it was more stringent perhaps for Trial I because it included pallor. But in Trial II, it was more stringent because the child had to not respond to stimulation. So I think the other thing, though, that needs to be taken into consideration is the monitoring plan for both studies.  And I think that what we are left with is I am not sure that we know the reason for the higher rates of HHE in Trial II.  I don't think we have a definitive answer for why it was. We have some theories or some suggestions.  
		DR. GRIFFIN:  Yes, Dr. Livengood?
		DR. LIVENGOOD:  I think I would agree with you. The word over-reporting is misused here. I would -- it is very likely that the increased stimulation increased your reporting fraction, if you will, and you are capturing a much larger proportion of events than you were when you don't stimulate. That is a basic surveillance concept. But over-reporting would mean that people are reporting things that aren't HHE's, and that is not what I think is really meant here. But the extent to which the fraction went from 10 percent to 60 percent, is that -- we can't really say. But I don't -- I have a problem with calling it over-reporting as well.
		DR. FAGGETT:  But, John, would you say it is more accurate reporting then?
		DR. LIVENGOOD:  It is more reporting.
		DR. GEBER:  In Trial I, the 14-day post-vaccination phone call, there was a question of did your child experience a shock-like episode. So it was in a sense solicited for, but perhaps not specifically.
		DR. GRIFFIN:  Yes, Dr. Diaz. 
		DR. DIAZ:  I think I know the answer already, but I am going to ask anyway. Are there any other countries in which there are -- where you have this vaccine licensed where you have post-licensure information about serious adverse events for which there are data bases in those countries that are population based that could be helpful in adding more information?
		DR. FAHIM:  As mentioned previously, this vaccine is licensed and the only vaccine used in Canada in the HCPDT formulation but in combination with IPV and Hib. That is the vaccine -- the standard of care in Canada for all children in Canada.  And, yes, we do have information about that -- about the -- really it is relevant to what was used earlier, which is the whole cell vaccine combination. And now with the acellular vaccine, we have information about that.  It is really up to the FDA whether you would like to see this data or not. It is not part of the file. That is why we have to ask the FDA for it.
		DR. GEBER:  I guess the caveat that would be added is that we have not reviewed the data. And so we --
		DR. GRIFFIN:  Right. And so we can't introduce it into this discussion.  All right. Other questions?  If not, lunch. And then we are back -- we are going to try to stay on schedule. So we are going to get 50 minutes for lunch. So be back at 1:50.  Thanks.
		(Whereupon, at 12:58 p.m., the meeting was adjourned for lunch, to reconvene this same day at 1:50 p.m.)












	A-F-T-E-R-N-O-O-N  S-E-S-S-I-O-N
	1:50 p.m.
		DR. GRIFFIN:  We are going to begin the afternoon session with an answer to Dr. Diaz's question, which is to see what the data are like from monitoring of the Canadian experience with reference to HHE. And that is going to be presented by Dr. Elaine Mills.
		DR. MILLS:  Thank you.  My name is Elaine Mills from Aventis Pasteur.  The Canadian experience with the hybrid combination vaccine of HCPDT-IPV-PRP-T began in 1997. Almost the whole country had switched over from a whole cell combination vaccine to an acellular combination vaccine within the first six months. So what we are talking about is the standard of care in Canada. 
		There are several surveillance systems, and I will describe one, because it is a population-based system. And this was -- this is data, first of all, provided by Dr. John Waters, who is the Provincial Health Officer of the Alberta Department of Health and Wellness.  Even though this data is not published, Dr. Waters gave us this information and is allowing us to share it with you.
		What I want to mention, first of all, is that the surveillance -- the data that I am going to present was from a surveillance system that was well established before 1997.  So they had accumulated a lot of information on vaccine safety prior to the time when there was a switch.
		Just a few points about the system. One is that all childhood immunizations are given by public health nurses. And these public health nurses are trained in immunization policies and practices. They counsel parents about adverse reactions and urge them to report adverse events.  The public health nurses are required to question parents at each clinic visit concerning adverse events of prior immunizations.  And the adverse events are used in the national vaccine adverse events evaluation report. They use the same report form as everybody else in the country does for passive reporting of adverse reactions. 
		There is coming into the national system a much higher proportion of reports coming from Alberta than from other provinces, and Dr. Waters likes to call this a stimulated passive surveillance system.
		With that background and because we are talking about HHEs, this is the definition that has been used in the Canadian reporting system since 1987. So this is standard reporting. And the definition of HHE is decreased or loss of muscle tone and pallor or cyanosis and decreased level of consciousness or cardiovascular or respiratory arrest. So that is the definition.
		These are the data that were collected between 1996 and 1998 in this system. And it was for 18 months of data using whole cell, January 1996 to June 1997, and 264,000 doses were given during that period of time. And acellular vaccine came on board July 1, 1997. And because of their system, they were able to switch almost immediately to the acellular combination vaccine. Therefore, the data then are for the next 18 months, July 1997 to December 1998, where there were 250,000 some doses that were given. This shows the rate per 100,000 doses, whole cell in green and acellular vaccine in orange.  Now you can see they were obviously collecting the adverse events that had been associated with whole cell pertussis vaccine.  So these are the selected adverse events that are presented here -- fever, HHE, crying, severe local and moderate local reactions.  
		HHE's are given for -- the rates are given for dose 1, 2 and 3, because all but one HHE occurred in the first three doses.  And I will show you the data by dose as well. As you can see, in the 18 months, the rate during the first 18 months with whole cell was 116 per 100,000 doses. And following the introduction of acellular vaccines, it was about 24 per 100,000 doses.  Now these children, if they received -- right after July 1, if they received an acellular vaccine, whether they had received one or two doses of whole cell previously, they were counted now in the acellular vaccine group. So for the first several months then, there was a mixed schedule. They were started to receive acellulars, but they may have previously received whole cell. And then there was a complete switch.
		So these are the rates for these severe adverse reactions.  There was an 80 percent decrease in the HHE's over that 18 months. And these were the rates per dose. As you can see, the vast majority of them in fact were associated with whole cell vaccine, and there were a few that were associated -- in fact, in this particular data base, there were none of the fourth dose. They were all in the first of the second dose.  I think I will stop here, because that was what the question was.
		DR. GRIFFIN:  Right. Okay. Are there any questions related to this?  Yes, Dr. Katz.
		DR. KATZ:  Elaine, my assumption is all of these children recovered. There were no fatalities, is that correct?
		DR. MILLS:  That is correct.
		DR. KATZ:  Thank you.
		DR. MILLS:  In fact, you mean of the follow-up of those --
		DR. KATZ:  The HHE's. 
		DR. MILLS:  Yes, they were all well.
		DR. GRIFFIN:  Okay. Other questions?  I have one correction that I forgot to mention at the beginning of the session that the company has called to my attention, which is on page 64 of your book.  And that is relevant to this current discussion. The line that says only two HHE cases were observed in 69,525 doses, that is the wrong denominator. That denominator is actually 6,550 doses.  So for the record, we wanted to make sure that was corrected. 
		Okay, now we are going to move into open session -- open public hearing, excuse me. We have been in open session this whole time. We are now in open public hearing. You can tell I am a new person at this. And our first speaker is Dr. Stanley Plotkin.  And you are asked to announce your affiliation.
		DR. PLOTKIN:  Yes, my name is Stanley Plotkin, and I am a consultant to Aventis Pasteur. I just want to make several comments on the prior discussion. I have been interested in this vaccine for ever since I heard about it.  Primarily because from the theoretical point of view, this was an attempt to reconstruct with acellular components, that is with individual components, and efficacious whole cell vaccine.  And that is to include all of the factors which were thought to be protective factors. And indeed I think the Canadian investigators succeeded in doing that.
		We have heard a great deal of discussion about correlates of efficacy, and I won't go through the tedious repetition about the multiplicity of factors which do seem to correlate with protection. But again, the point was to introduce redundancy into the vaccine. That is to say to have as many protective factors as could be justified scientifically.  
		The ultimate test, of course, is efficacy in the field. And we have heard that before. The trials that were organized in Sweden and in Italy were, as you know, financed by the United States, and financed in an effort to bring efficacious and safe pertussis vaccines into the United States. Therefore, it seems a little strange to me to hear some doubts expressed about the vaccine which appeared to have been the most efficacious of all of the vaccines tested.
		If my memory serves, and I can be corrected if I am wrong, the SmithKline tri-component vaccine also showed some differences in pertactin antibody levels, that is, between the studies done overseas and the studies done in the United States.  However, the vaccine was licensed, properly so, because of the efficacy data from Germany and from Italy. So I think one should be consistent.  
		I would also like to point out some things about the second Swedish study, of which we have heard a great deal today. The point of introducing the data, or one of the major points certainly, was to show that the pertactin antibody levels were not necessarily relevant to the protection produced by the vaccine. Because as was shown, the pertactin antibody levels in Sweden II were significantly lower than titers in Sweden I. And yet, the vaccine appeared to be efficacious, although some doubt was introduced about that at this meeting.  It is true -- and I am sorry Dr. Fleming is not here -- but it is true that the confidence limits of the primary analysis were over 1.5, although the point estimate indicated high efficacy. However, I think you have to look at the totality of the data.  You have, I think, probably in your pre-reads the paper that recounts Sweden II. And I call your attention to the fact that if you look at Table 2, which is the --
		DR. GRIFFIN:  Do you want to say what page you are on?
		DR. PLOTKIN:  Sorry?
		DR. GRIFFIN:  What page so people can follow along.
		DR. PLOTKIN:  Well, I don't know what page it is in your handout.  It is page --
		DR. GRIFFIN:  Does your handout look like this handout?
		DR. PLOTKIN:  Yes.
		DR. GRIFFIN:  Okay.  I think we are on the same page so to speak.  
		DR. PLOTKIN:  It is page 1573 of the original document.  But that is -- it is towards the end of this packet.  
		DR. GRIFFIN:  Okay. So it is the paper at the back, page 1573.
		DR. PLOTKIN:  Yes.
		DR. GRIFFIN:  Okay.
		DR. PLOTKIN:  So what that shows is that the criterion for diagnosis of pertussis was culture.  In the absence of serologic data. And, therefore, there were relatively few cases in that primary analysis of pertussis.  This accounts for the weak power. If, however, you look at the Table 3, which compares the vaccines to the SmithKline two-component vaccine, one sees that the three-component and the five-component and the whole cell were all significantly more efficacious. Now it should be remembered that that two-component vaccine was not without efficacy. It was about 60 percent efficacious. So it is not comparing to placebo. It is in fact a rather tough test, and yet efficacy was shown.
		And finally, if you look at Table 4, in which the authors tried to make up for the deficiency in diagnosis -- that is, for the absence of serologic criteria -- they asked parents to tell them whether the child had an illness diagnosed as pertussis during the study period. And then they did a statistical analysis. Now since this was still a blinded study, I think we have to take these data seriously. And especially since the bias, if any, was against the vaccine by taking into account non-pertussis cases. And yet we see that for certain diagnosis of whooping cough in Table 4, that the efficacy of the five-component vaccine was -- compared to the whole cell was 1.12, with confidence limits of .9 to 1.4, indicating that indeed under this analysis that the five-component vaccine was equal to a highly effective whole cell vaccine.
		Finally, I would like to introduce a point which is irrelevant in a sense to the considerations of the committee, but is certainly not irrelevant to those of us who are interested in public health. And that is that this vaccine, this acellular pertussis vaccine, is the only acellular pertussis vaccine which does not show an interference with hemophilus influenza.  Consequently, when combinations of this vaccine are introduced, it will be possible to reduce the number of injections being given during the infant pediatric schedule, which is something I think we would all like to achieve.  And as I say, this is perhaps not relevant to the isolated consideration of this vaccine, but it is an important public health issue. And I certainly believe that the vaccine had fulfilled the criteria for both safety and efficacy. Thank you.
		DR. GRIFFIN:  Thank you. The second and only other that we know of speaker in the open public hearing is Dr. Michel DeWilde.
		DR. DEWILDE:  Good afternoon.  My name is indeed Michel DeWilde. I am with Aventis Pasteur.  A little bit like Michael Decker, I would not have imagined ten years ago that I would be sitting here today.  The reasons for that are totally different, however.  Ten years ago, I was with SmithKline Beecham and hence don't review the development of Infanrix.
		So without breaking any intellectual confidential, I would just like to testify to the committee that each vaccine has to be taken on its own merit. And even so we keep saying that we should not keep comparing two vaccines of similar comparison.  Again, we should be very careful when we do that.
		A given antigen in two different vaccines is not necessarily the same. So if the antigen is purified and extracted or is the antigen detoxified the case being, and the amount of the antigen is different from one vaccine to another. So we should be very careful in extrapolating from comparisons that we should not do.
		Another point I want to make is that indeed as we were conceiving the vaccine, we were aware at that time of all the data for which to choose in terms of trying to pick what would be protective antigens. Included in those data were those that Dr. Fahim earlier this morning pointed out and which are those epidemics that occurred in the time of the whole cell vaccine due to strains containing fimbriate type that were not present in the whole cell vaccine.  Pointing and making very strong evidence that fimbriae is a key and definitely a protective antigen. So it was to reiterate Dr. Plotkin's point on the unique polyvariancy of CPDT, which does contain those fimbriae in an amount that until recently I thought was not technically feasible, by the way, and I have great admiration for Raafat for doing that. 
		So I just wanted to restress to the committee to look at this vaccine in the entirety in terms of its composition and what each of its components can contribute to efficacy. Thank you.
		DR. GRIFFIN:  Thank you. Is there anyone else who wishes to speak in the open public hearing?
If not, we will move to the committee discussion, which can include a question.
		DR. FAGGETT:  Okay. I had a question for Dr. Plotkin.  He mentioned the fact that this vaccine had no interference with Hib. Were there some data available for that somewhere?  
		DR. PLOTKIN:  Dr. Faggett, there are data, yes.  They are not on the table here because the only vaccine that is being considered here is the DTaP. However, there are data, mainly from Canada, to show that you can combine in the same syringe hemophilus influenza and this particular acellular pertussis vaccine without seeing a reduction in the titers of antibody to PRP.
		DR. FAGGETT:  And you have also experience with giving the vaccine to patients who had Hib?  Do you have any of that experience clinically of patients -- concomitant immunization with Hib in the acellular in Canada?
		DR. PLOTKIN:  Oh, yes.  Yes.
		DR. FAGGETT:  Okay.
		DR. GRIFFIN:  Okay. Any other questions that were specifically directed at the speakers?  If not, I think we are going to now move into the committee -- oh, excuse me, Dr. Goldberg.
		DR. GOLDBERG:  One other question for the Aventis.  When you did the Bridging Study and you did the -- when you compared the titers from before -- pre and post titers, you were missing about 20 percent of the samples. Do you have any idea what the reasons for that were and are there any potential sources of bias that you have identified that might influence the outcome?
		DR. GRIFFIN:  I think the Bridging Study were not all the sera were available for comparisons.
		DR. FAHIM:  Right. Where it is about 70 percent or so of the sera were available. We actually looked at that to see the distribution of sera and the immune response, and this was a very good representative sample of the whole. There was no bias in it at all, and this is obviously, as you can imagine, one of the questions the FDA asked us originally anyway, and they satisfied themselves that there was no bias in it.
		DR. GOLDBERG:  Would you have that data to show us by any chance?
		DR. FAHIM:  Yes, we do.
		DR. GOLDBERG:  Thank you.
		DR. FAHIM:  If you can give us just a few minutes to sort through it.  Meanwhile, maybe if you wanted to continue.
		DR. GRIFFIN:  Right, we can -- all right. I think the way we should structure this discussion is to begin with -- since we are going to eventually then go through and be addressing the specific questions that the FDA has posed to perhaps go through in that sort of order so that we can structure this discussion a little. And then we will -- there will be two of these questions for which there will be a vote, and that will be question 1A, are the data adequate to support the efficacy of the acellular pertussis component when administered in infants and children in the USA as a four-dose series? And then if not, what additional information should be requested?  And then also question 2, are the data adequate to support the safety of CPDT?  Please specifically address both the infant series and the fourth dose data.  I guess it is my inclination to sort of start with the safety data, because I think in some ways that is a little easier discussion. And then to go to the question 1 on the efficacy data. Is that okay with everybody? Okay. So if we start with questions, discussions, et cetera, relevant to the safety issues.  Okay, we are ready with the data that are relevant to efficacy.
		DR. GEBER:  The question that was just asked, the response was reviewed by FDA regarding bias in selection. And the results are on -- I know it was a lengthy document, but the clinical trial summary, the draft on A-21. We did ask the company to look at whether there was any bias in excluding 20 percent of the samples.  There was some evidence that perhaps that the -- and it is in the paragraph underneath the third table, the results. There was some evidence that in omitting the 20 percent or so samples, that perhaps the differences between lot 006 and 009 was larger in the pre-validated assay or would have been than resulted in the reassay.  In other words, there was some difference between the two lots, 006 and 009, in the GMCs that were presented. That might have been somewhat larger had all samples been included. But 006 would have looked perhaps a little bit more like Sweden I and 009 a little bit less, but it was not dramatic.
		DR. FAHIM:  So these are the reverse cumulative frequency distributions here. And you can see it is not as clear, but this is U.S. lot 6, U.S. lot 9 -- U.S. lot 6 not tested and U.S. lot 6 tested. I apologize for the quality of the overhead.  I guess the point is that they are -- for the PT, FHA and fimbriae in the 69K, they more or less overlap with the exception here of the 69K. Maybe that is a minor difference between them.
		DR. GRIFFIN:  Thank you. Okay, now committee discussion on the question of safety.  Any other questions or any other points that need to be brought up or that you want to make that haven't already been made?  Yes, Dr. Huang?
		DR. HUANG:  I really just need some clarification here. Because we are deciding between three doses and four doses.
		DR. GRIFFIN:  No. Well, I think -- oh, you mean for the --
		DR. HUANG:  For safety.  Question number 2.
		DR. GRIFFIN:  Right.
		DR. HUANG:  Please specifically address both the infant series and the fourth dose data.
		DR. GRIFFIN:  Right.
		DR. HUANG:  And I realize that what we are seeing, much of the result -- most of the patients only received three doses and that a small subset of them got a booster or fourth dose. And we are judging the fourth dose based on that?
		DR. GRIFFIN:  Right. Dr. Geber, I don't know if you want to elaborate at all on exactly the quality of the data.
		DR. GEBER:  Yes, I think that is correct. It is a considerably smaller sample size for the fourth dose than for the infant series.  In fairness, other acellular pertussis applications that have come before this committee -- and I don't have the exact numbers in front of me -- but the fourth dose data have generally been somewhat smaller than the infant series.  I can't provide you exact numbers to compare as to how much smaller this might be or whatever.  But it is --
		DR. KOHL:  Remind us what numbers we are talking about for the fourth dose.
		DR. GEBER:  Okay. For the fourth dose, it is 637 infants. 526 of those received four consecutive doses of CPDT. The other 111 had received whole cell in the infant series.
		DR. HUANG:  And the FDA has no problems with that in general?
		DR. GEBER:  I think that we invite your comment.  
		DR. GRIFFIN:  Okay.  Yes, Dr. Livengood?
		DR. LIVENGOOD:  I personally think that is a very small number of people. We recently have become more aware of this whole limb swelling, and we can't really judge what the possibility of that is. I mean, we are aware that with the increasing number of doses, the adverse events for acellular vaccines go up.  So the fourth dose, in fact, is sort of more critical to us than perhaps it would have been when we were licensing the first of these and we didn't notice yet at that point that the trend was going to be as strong for the fourth dose or subsequently for fifth doses that we have noticed. And certainly with just 500, and I assume that that might be one of the things that Dr. Fleming was going to mention, it is hard to make any estimate about what the rate of really pronounced limb swelling might be with just that number of observations, even though it wasn't really noted here.
		DR. GRIFFIN:  Dr. Fleming?
		DR. FLEMING:  Yes. I think we have some important insight, but I think we are also lacking some important insight for the fourth dose. There is, in fact, potential for increased risk that didn't exist with the three doses. The 637 were in a position to have a reasonable sense of what that increased risk is for the more frequent types of events. For the rare types of events, not suggesting that this would have to be pre-marketing, but if this were approved, it certainly would be important to have surveillance, and it would take 10,000 -- surveillance of about 10,000 to begin to have confidence that you are picking up the serious types of risks that could be occurring with enhanced frequency with the fourth dose. And the other thing that was noted by the FDA is the lack of information on what the even more frequently occurring safety risks might be in the fourth dose when it is administered before 17 months. So those are the two features that I see that aren't yet flushed out. What the frequent risks would be when the fourth dose is delivered before 17 months, and then what the rare but important risks would be that would be intrinsically higher risks due to the administration of the fourth dose, and that hasn't been studied, even though it has been very carefully studied for the first three doses in Sweden I and Sweden II.
		DR. GRIFFIN:  I think Dr. Katz is next.
		DR. KATZ:  I don't know if this is out of order, and again I will only get away with this at one meeting I realize. But as a new member, you have sitting in the audience probably the one person in this country who has the most experience with fourth and fifth doses, and that is Dr. Peggy Reynolds sitting behind Dr. Plotkin. Is it fair to ask her for an opinion on this?
		DR. GRIFFIN:  We can ask her.  Dr. Reynolds will be asked to state all of her affiliation.
		DR. REYNOLDS:  I conduct or am soon to conduct vaccine trials sponsored by Merck, Aventis Pasteur, Wythe and SmithKline Beecham. And I chair a safety monitoring board for Aventis Pasteur.  I am not sure what the question is.  But let me describe the data we do know very briefly. When we became aware that following the fourth dose -- the fourth consecutive dose of DTaP, I with my colleagues did a retrospective survey of the children enrolled in the Multi-Center Acellular Pertussis Trial. There were about 2,300 children.  150 of those had the same -- four doses of the same DTaP.  Entire thigh swelling was seen with nine of the twelve different vaccines, and those nine different vaccines contained PT alone, PT/FHA, three-component, four-component. It was clearly a problem with the class of vaccines and not any individual vaccine. The overall rate of swelling reactions was 2 out of this 1,015 or about 2 percent.  It really was impossible to adequately compare one vaccine rate to another because the numbers are really small.  You vary from per vaccine zero to I believe four cases. And so you get a sense that there may be some difference, but it is retrospective. It is not valid.
		The other thing one needs to know is that the way we got these data was by examining all the comment section of the parents' diary card. We didn't expect the reaction, just like these people didn't, so we didn't prospectively survey for it. So that is not the best way to get data. It may be an under-estimation. 
		I can tell you that this -- although I don't remember the exact numbers and I regret I didn't review them before I came.  But I can tell you this vaccine was not at the top.  As I recall, it was somewhere in-between. The other thing to be aware of is that these reactions in general look worse than they are. Because 40 percent of the kids were judged by their parents to have no pain whatsoever. And so the parents were unconcerned.  Only three of the 20 were judged to be in severe pain defined as not wanting to move the extremity.  They all resolved by about four days without any sequelae.  Did that sort of answer what you wanted to know?
		DR. KATZ:  Thank you.
		DR. GRIFFIN:  Thank you.  Dr. Myers?
		DR. MYERS:  Like Dr. Fleming, I am not sure that this is necessarily an issue that needs to be addressed pre-licensure. But in the original studies, there was a racial difference in both pain and fussiness as well as serologic response.  I think that needs to be examined, particularly when we are talking about pain.
		DR. GRIFFIN:  What do you mean by the original study?  
		DR. MYERS:  In the --
		DR. GRIFFIN:  The Sweden --
		DR. MYERS:  In the Sweden I.
		DR. GRIFFIN:  Sweden I.  Okay.
		DR. MYERS:  And I don't think we have heard any data that would allow us to address that issue.
		DR. GRIFFIN:  Okay.  Other comments?
		DR. KOHL:  Was that Sweden I or the original NIH studies in this country? Is that the pediatric supplement?
		DR. MYERS:  Yes, the pediatric supplement.
		DR. KOHL:  Those are the NIH studies, I believe.
		DR. GRIFFIN:  So it was the NIH studies in the United States?
		DR. KOHL:  Right, in the early 1990's.
		DR. GRIFFIN:  All right.  The same ones that Dr. Reynolds was talking about. All right, other discussion?  I think what I am going to do, since we have two questions that we are going to vote on, is to go ahead and vote on this one, number 2, and go around. And then we will move to the 1A and B questions on the efficacy and then vote on those after that discussion and then move on to the other questions.  Okay.  Can we start with you, Dr. Stephens?
		DR. MEADE:  I am sorry, just a point of clarification. As chair -- you are running the meeting, so that was fine. I was just going back to the comment Dr. Huang made. Again, the way the safety may be viewed differently depending upon how the vote comes on the first question. So, again, I wanted to be sure that you were comfortable with the vote on the safety prior to the discussion of the efficacy. I know the efficacy is a little more difficult. But in terms of the context and the way that the potential responses to safety could depend upon how the efficacy question is viewed. I just wanted you to consider that first.
		DR. GRIFFIN:  Okay.  Discussion?  Do you feel it would be more appropriate to -- I mean, I really viewed them as two separate questions. But I am certainly willing to go back to the original plan.
		DR. FAGGETT:  Diane, I personally like the idea of safety going first. So often it is short-thrift.  So as a member of the committee, I would support your recommendation that we discuss safety first.
		DR. GRIFFIN:  Okay. We don't want to go against protocol.  
		DR. MEADE:  That is fine.
		DR. GRIFFIN:  All right, we are going to be allowed to. So we are voting on question number 2, which is the safety, and then also comments from each of the individuals on what -- both on the three dose/four dose issue and on what additional information should be required.
		DR. STEPHENS:  It is always dangerous to go first.  
		DR. GRIFFIN:  I know.
		MS. CHERRY:  The question is are the data adequate to support the safety of CPDT for starting.
		DR. STEPHENS:  I think the data are adequate. The safety issues are comparable to the currently licensed acellular pertussis vaccines.  So that is the kind of bottom line. Now I think that there are two points that I think are important. One is the issue of HHE's, which we have discussed at length today, and I think we don't fully appreciate what that syndrome is. But I think that the data do suggest that at least for the classic vaccine that the rates of HHE are not higher. But I still have some reservations about that particular issue. And I think that that deserves some additional study.
		The second has to do -- I am reassured to some degree by the Canadian data that was presented, the post-marketing data on safety. I think that was very helpful. I am sorry that wasn't actually submitted to the FDA prior to this meeting.  I think the other concerns I have have to do with the fourth dose issue, which I think is not clarified. The numbers, as has been pointed out, are small. And when the doses were given -- the 17-month issue that was raised is also. So I think with those caveats and with those reservations, I think it is comparable to the currently licensed acellular pertussis vaccines from a safety perspective.
		DR. GRIFFIN:  Okay. Thank you. Dr. Estes?
		DR. ESTES:  Dr. Stephens has really hit most of the points that I have. I think the -- I am a little concerned about the numbers being small.  I think in particular for the fourth dose, I think we need more numbers. I think that the data do suggest that this is a safe vaccine. I am also -- I am not totally convinced that the HHE won't be a little bit higher if there were more numbers to look at.  And I think ultimately we are going to need more data from other special groups, perhaps from other minority groups.
		DR. GRIFFIN:  Thank you.  Dr. Katz.
		DR. KATZ:  I too believe that I would vote affirmatively, yes, on both issues with my caveats being that we continue to enlarge the sample sizes with post-licensure surveillance.
		From the issue of safety, I would point out an issue that hasn't even been mentioned today that is certainly prominent in the media, and that is thimerosal. This vaccine has 2-phenoxyethanol and does not have thimerosal, which makes it a safer vaccine from some people's perspective than the licensed vaccines previously.
		DR. GRIFFIN:  Dr. Huang?
		DR. HUANG:  I have been noisy enough. So I am not going to repeat what has already been said here. I believe that the -- what has been provided today supports the safety of CPDT.  And I go along with what has been said about the third and fourth doses.
		DR. GRIFFIN:  Dr. Kohl?
		DR. KOHL:  I concur with the rest of the committee members so far.
		DR. GRIFFIN:  Thank you.  Dr. Manley?
		DR. MANLEY:  I continue to have concerns about the small size of the sample as well as the continuing issue that is being raised about the lack of racial differences here, represented even in the small samples. I would concur with the committee on the safety of the -- in the presentation. But I certainly think that we need to give more attention to the numbers and sample size.
		DR. GRIFFIN:  As a post-marketing -- if it gets to that point?
		DR. MANLEY:  Well, I haven't gotten to that point.
		DR. GRIFFIN:  Okay. All right. Dr. Diaz?
		DR. DIAZ:  I likewise concur with my colleagues and what they have stated in terms of the safety overall and also the concerns that have been raised on a third/fourth dose and a lack of representation of minorities, et cetera.  Nonetheless, I do think it is comparable to currently licensed. For post-marketing issues, in terms of surveillance, I think that it is extremely important that we, from a national standpoint, begin to define more solidly definitions, for instance, for HHE and focus on some even more population-based post-marketing surveillance than we currently do have in trying to look at these studies from a much larger perspective. Because as has been pointed out, the rare events are much more difficult to pick up in some of the smaller studies.
		DR. GRIFFIN:  Thank you.  Ms. Fisher?
		MS. FISHER:  I really think there needs to be a large trial done in the United States in genetically diverse populations, with particular attention paid to better understanding the biological mechanisms of HHE with this vaccine as well as host factors which could make some children more susceptible. And that there be longer term follow-up of the serious adverse events. And one of the reasons I am concerned about this is that I know that if this vaccine is licensed that the children who get this vaccine are not going to be the ones that were studied in this population unless that is stipulated. But it just seems as if there needs to be more study done in genetically diverse populations.
		DR. GRIFFIN:  So is that a no vote?
		MS. FISHER:  That is a no.
		DR. GRIFFIN:  Dr. Faggett?
		DR. FAGGETT:  I am -- I would be a lot more comfortable if we did have more data from a more diverse population so we could better anticipate any adverse events. But I think the point that other members have made that we need to look at the fourth dose -- this might be an opportunity to have additional clinical trials which could be more inclusive. So that we would get what a lot of the committee members are asking for. I would like to abstain at this point in terms of safety.
		DR. GRIFFIN:  Dr. Goldberg?
		DR. GOLDBERG:  I would vote yes for safety with the stipulation that a careful post-marketing surveillance program is implemented and put in place.
		DR. GRIFFIN:  Dr. Fleming?
		DR. FLEMING:  I think I have a similar sense. I am impressed with the care that was given in the assessment in the Sweden Trial I to providing what I would see to be very encouraging evidence. For me safety is a lot easier issue to address here than efficacy.
		DR. GRIFFIN:  That is the reason I chose it first.
		DR. FLEMING:  And I think in particular if we are looking at a relative to the whole cell, that is really where some of the best, most encouraging evidence is coming forward. Specifically to the three dose regimen in the Swedish population, my biggest interest would then be to hope to see an expansion of this safety experience for the four dose regimen. To the extent -- the Alberta data could certainly have some relevance here, although this is something I am not fully convinced, given that as I understand it, it is a fourth dose following whole cell vaccination. But in any event, I think the FDA should be -- I would recommend that they would seriously consider ensuring that there is adequate safety data gathered for the four dose experience to be able to reasonably address the impact on events such as HHE events, which are more on the order of 1 per 1,000. So we are talking experiences that would require possibly in post-marketing surveillance 10,000 or more.
		DR. GRIFFIN:  Dr. Myers?
		DR. MYERS:  I think I agree with most of the previous comments. I think there is clearly adequate safety data for the three dose regimen. I am not certain that there is adequate safety information for the fourth dose. Although the vaccine has been used widely elsewhere in the world. I would agree with the previous two speakers. I think post-marketing evaluations to include much more diverse populations would be critical of both the three dose and the four dose level and active surveillance post-marketing.
		DR. GRIFFIN:  Yes, Dr. Livengood?
		DR. LIVENGOOD:  I would agree that the data are adequate to support the safety of this vaccine given at 2, 4 and 6 months of age. I think the data are marginal at best at 17 to 18 months of age -- 17 to 20 months of age. And non-existent and 15 to 16 months of age. And I would hope that the FDA would address that in terms of the licensure.
		I am sensitive to the idea that we are perhaps asking for more fourth dose data than what we did with previous acellular vaccines, but I think that frankly the situation has changed. We have a better  understanding of what is going on now with the number of doses going up and the possibility of these whole limb swellings, even if they turn out to not be of particular importance.  So I am not as willing to just say, yes, I would support it. Because in the past I supported licensure of vaccines at fourth dose at about this same number of immunized children.
		DR. GRIFFIN:  Dr. Hewlett?
		DR. HEWLETT:  Certainly things are getting more complicated with more information as we go along. I think that the data are adequate also. I would like to make a comment about HHE, upon which we are focusing here. It is a very interesting phenomenon and one that in talking to Ms. Fisher before, given the dramatic reduction in local reactions that occurred with acellular vaccines by reducing the endotoxin concentration and the endotoxin dose by 10 to 100-fold and by eliminating active pertussis toxin, there hasn't been as dramatic a reduction in the HHE as one might have expected. If you look at these data, they are not dramatically decreased -- not 10-fold decreased from the whole cell vaccine. And I think that is something that we need to continue to pay attention to. It certainly is not an issue for which we have an animal model or any good way to address other than in humans, which really comes back to the possibility of follow-up studies.  
		DR. GRIFFIN:  Okay, thank you. And for the record, I would agree that the safety data are adequate for the three doses, but with the new information on fourth dose, I would like to see more data there.  All right.  Yes, Dr. Kohl?
		DR. KOHL:  Just one comment. On the post 
-- in terms of the fourth dose. If it is post-surveillance or if it is pre-licensure, and I am not sure how the committee --
		DR. GRIFFIN:  Well, I think that in some ways we've got to discuss the efficacy issue before we are talking post-licensure or anything else.
		DR. KOHL:  No, that is not my point.  However it is done, I think it has got to be done compared to another acellular vaccine. Because we -- as Dr. Reynolds pointed out, we at this point don't have good prospective careful data on what some of these new side effects are. In order to make any sense out of these side effects in a new vaccine, we have to know what the baseline is in some of our currently accepted products.
		DR. GRIFFIN:  Good point.
		DR. GEBER:  So -- it may just be me. So am I -- do I understand then -- so we aren't voting on the -- we, not me -- on the fourth dose just yet?  Or for the safety --
		DR. GRIFFIN:  Well, I think there is a consensus on the three doses. But there also appears to me to be a consensus on not thinking there is enough data for the fourth dose. Is that a fair summary?  No?  Go ahead.
		DR. KOHL:  I think there is a consensus that there is not enough data. But whether it should be post-licensure or pre-licensure hasn't been settled in the committee's mind, I don't think.
		DR. GRIFFIN:  Right.
		DR. KOHL:  I heard some people say post-licensure, which I would agree with.
		DR. GRIFFIN:  So can we defer that until we at least discuss the efficacy issue?  
		DR. GEBER:  Sure. I just --
		DR. GRIFFIN:  Licensure may not be an issue if it is not efficacious.
		DR. GEBER:  Sure. Absolutely. 
		DR. GRIFFIN:  Then we can -- then maybe we can round out the overall opinion. Okay.
		DR. MEADE:  I would just like to agree. It is an extremely important clarification on the fourth dose.  
		DR. GRIFFIN:  Okay.
		DR. MEADE:  Distinguishing pre versus post-marketing.
		DR. GRIFFIN:  Okay.  We will come back to that.
		DR. MEADE:  That is an important clarification.
		DR. GRIFFIN:  All right. So we will come back to that part of question 2 after we have discussed question 1 and we have reached hopefully some sort of consensus on efficacy.  So now we will begin the discussion on efficacy. And the question that we are addressing is are the data adequate to support the efficacy of the acellular pertussis component of a CPDT when administered to infants and children in the U.S. as a four dose series?  If not, what additional information should be requested?  So I will open it up to whoever wants to begin. It seems to me from a person who is coming from outside the pertussis field and who therefore has read the literature in preparation for this meeting plus listened to people that there are two or three different issues that maybe the discussion can help us focus on.  One is that this vaccine is being brought to licensure in a little different climate than previous ones were.  That the trials outside the United States are necessary. That is the only way you can get efficacy data, because those were the only places you were going to see enough pertussis to be able to know whether it was efficacious or not. That those trials cannot be done in the United States because there is a high degree of immunity to pertussis. Therefore, we will never get efficacy data within the United States. That as a part of moving data from outside the United States to the U.S. population for consideration by the FDA, that the criteria of equivalency has been applied to vaccines, and I think maybe that is part of what needs to be clarified is exactly what is meant by that. Particularly when you are talking about many components to a vaccine, does every single one have to be equivalent?  I think this is not law.  My understanding is that this is not written down as code. So that these will become judgment issues for this committee to determine.  And in this case, we have a component where there is not equivalency. Where the component -- there is some data to suggest that an immune response to this component is an important part of the efficacy of other vaccines. Is that fair from the people who really know this field?  Okay.  Now the people who really know the field.
		DR. HEWLETT:  I think that is a good summary of where we are. There is no doubt in my mind that this is an efficacious vaccine in the Swedish population in which it was tested. That is very clear.  What is complicated is going from there -- and I am going to be dependent on Dr. Livengood about this contract that we have established because I don't know all the precedent there. But the lesion is translating that information back to the U.S. population. And the barrier that has been imposed is the recent identification of a relationship -- recognition of a relationship between pertactin and fimbriae and also pertussis toxin and antibodies against those molecules and protection.  Although there is some order given to that, there are no absolute and there is no threshold with which we can say this is or isn't. It is not like tetanus toxoid, which you can say if you have this amount, you are assured of being protected.
		There also -- Bruce Meade summarized this very well -- it certainly is possible that these antibody levels are surrogates for something else. We can't tell that for sure at the present time.  So I am really concerned that we -- I personally can't get away from looking at the other array of vaccines that are available on the market. I know we are supposed to do this based simply on these data, but I can't get away from thinking about it that way. I believe -- we talked about what if you take pertactin away from this or any of these vaccines. And I know that the SmithKline vaccine, the two-component vaccine is not identical to the Infanrix that is on the market. But they are very similar products and they are very different in efficacy with and without pertactin. So from all the cumulative data, personally I am a big believer in we are adding more and more antigens. The point that was made is we are reconstructing the whole cell vaccine in a manner of speaking, and now we are asymptotically approaching the point where the incremental additions are very small.  
		So I do think that pertactin is important. But I also believe that we don't have the data to say that if there is a marginally decreased pertactin response in the population that that is enough under these circumstances to judge this vaccine inadequate to be used in the U.S. population. And we could easily run around this circle for a long time.  
		DR. GRIFFIN:  That is what we would like to avoid.
		DR. HEWLETT:  Yes. I think we could do that. My personal opinion is from the data that are available, this is an efficacious vaccine and that this particular observation that has been made from my perspective is not enough to suggest that it shouldn't be licensed.
		DR. GRIFFIN:  Okay.  Other comments?  Yes, Dr. Kohl?
		DR. KOHL:  Dr. Hewlett, or your expert colleagues, can you think of a biological reason why this vaccine should be less efficacious in children in this country versus children in Sweden? Now one possibility is racial differences, and that hasn't been addressed. The data that I know of from the NIH studies suggest that in the small number of black kids that it was tested on, they actually had higher antibody levels. But can you think of another plausible biological explanation?
		DR. HEWLETT:  I cannot.  In fact, the data that were present here about maternal antibodies and higher pre-immunization titers resulting in not as good a response, I wasn't -- I didn't understand exactly why they ended up being sort of dismissed. Because that looked relatively convincing to me as a possible explanation.
		DR. KOHL:  And would that -- do you think that might then affect the efficacy of the vaccine?  We know that in measles, for instance, that is the case.  High maternal antibody levels would decrease the efficacy of the measles vaccine. Do you see that as a problem with this vaccine?  
		DR. HEWLETT:  I think it depends entirely on when the vaccine is given and when the person is challenged with pertussis.  So I can't predict.
		DR. GRIFFIN:  Dr. Katz?
		DR. KATZ:  I hope these remarks won't be taken as facetious. But I think that if we are really going to talk about ethnic, genetic and racial disparities, you've got to talk about an Asian population, you've got to talk about a Hispanic population, you would have to talk about a Caribbean American versus African American. It just seems to me that you are going to have to decide -- and this may be FDA's job -- how many different groups are you going to have to examine. Are the Mong people in Minneapolis different than the Koreans in Los Angeles?  They are very significant large populations. And I don't know that this particular vaccine should be held to that sort of examination at this point. But it is the sort of thing that anthropologists and demographers and geneticists can do if you license these vaccines or when you license these vaccines.
		DR. GRIFFIN:  Other comments on the efficacy issue?  Yes, Dr. Livengood.
		DR. LIVENGOOD:  Let me go back and try to clarify a bit about what I was talking about about our sort of informal agreement, if you will, to license things based on similar immunogenicity.  If pertactin had come out the same as in the Swedish children, we wouldn't be sitting here having this meeting right now. So clearly there is enough of sort of our belief that our agreement was good to license based on that to at least convene this committee to look at that. I am not saying necessarily that that was the wisest decision. I mean, it was a decision -- it certainly is not the most scientifically valid, because even if the antibody titers are the same, does that mean the protection is the same?  We don't know. As we have heard, we don't know what about the vaccine protects. We never knew what about whole cell vaccine protected, or else we wouldn't be trying to rebuild the organism through different strategies now.
		So I think that there is really fairly good evidence though that we could set aside that previous agreement and look at this. And that is one of the reasons we are here.  I think the reason we are asked the question about the fourth dose in particular is because there are data that after the fourth dose the antibody profile in American children looks like that after three doses or better than the Swedish children. So therefore even by this sort of informal agreement, we would have to sort of follow into agreeing that the data support efficacy after four doses.  I personally would rather us focus on the three dose because in my past I represented the National Immunization Program and I am not particularly interested in the concept of really needing a four dose series and potentially leaving children suboptimally protected between six months and 17 months of age with this vaccine, and then how would you do it in our pluralistic society where children get multiple different vaccines and multiple different types of vaccines.  
		So I'd like to see us really try to focus in on the three dose and whether we think that the pertactin difference, which appears to be real, but does it mean anything.  And if it doesn't mean anything, then try to deal with it in that manner. I am not necessarily saying I think that it is an important difference. It is a difference and I hope that we could in some ways try to deal with the three dose series instead of reconceptualizing this vaccine as a four dose basic series for program implementation.
		DR. GRIFFIN:  Dr. Midthun would like to help clarify the situation here.
		DR. MIDTHUN:  I just wanted to get some clarification with regard to what you meant with regard to the agreement.  
		DR. GRIFFIN:  Well, I was going to ask the same thing. I think it would help all of us to know what -- because partly to know whether we are setting some precedent if we say we think this vaccine is -- despite the fact that it is not equivalent. Or what the historical context is in which we are working. 
		DR. LIVENGOOD:  Well, I think there was a lot of concern very early on that we would do these trials abroad and then the FDA would say, we need trials in the United States to know if this is effective in American children.
		DR. MIDTHUN:  Right. So I think what you are basically saying, and if this is what it is, I would agree. I mean, I think that there was an understanding that efficacy trials would be performed and that then because one wasn't able to do an efficacy study in this country that there would be a mechanism to bridge those efficacy data to the U.S. population and that those would be by way of obtaining good safety data and also by looking at the immunologic responses. I think that -- so if that is what you mean by agreement, I think certainly that was the way that we thought we would evaluate these data.
		DR. LIVENGOOD:  Yes. I don't mean to interpret -- to suggest by using some of the language that there is a formal written agreement or law.  I am just saying that there was then an assumption that that is how the FDA would proceed. And I think that if there were no difference in this pertactin, we wouldn't be debating whether this was efficacious. We probably would have -- we would have come, but we would have been out of here by lunchtime probably instead of obviously the large amount of work the staff and the sponsor put into doing lots of other analyses trying to allay any concerns we might have because of that. So that is what I think the major issue is. And it would help me come to a decision about this if I could hear what some of the other members felt about that.  Because frankly, I don't think from the world of pertussis that there is a lot -- you know, there is no special expertise that somebody is going to stand up and put a graph up and, oh, that is it. It is not pertactin at all, it is a ratio. It could be anything and we don't know what it is.  And we are just going to have to make a decision at some point as to whether this one difference in one component is in fact evidence of a potential or a real difference in efficacy between the Swedish population and the American population.
		DR. GRIFFIN:  Dr. Fleming?
		DR. FLEMING:  I'd like to go back maybe to the questions that I am troubled by that I would like to have whatever guidance and insights the committee could provide. That certainly would help me in answering this efficacy question. I think of three issues that we have talked about.  One is when we say is there adequate efficacy, exactly what do we mean by that?  I can think of three examples of what might be meant, and there are probably numerous others.  One is evidence to be able to conclude that you can rule out no efficacy. Well, if it is that simple, I think the answer is yes. I am comfortable that the answer is yes. We can rule out no efficacy.  On the other hand, typically we have asked for more than that for vaccines. So maybe it is evidence to rule out efficacies less than 70 or 80 percent.  Well, if that is the question, I think the answer is yes for the three dose vaccine in Sweden based on the quality Swedish Trial that has been done.
		Another is asking for non-inferiority relative to a good whole cell vaccine. And there I would say the answer is not established. We have non-inferiority relative to a whole cell vaccine in Swedish I, but I am told that is not one that counts because that is not a particularly good whole cell vaccine.  We don't, however, have adequate non-inferiority established even by what was a clear pre-specification of the standard that was set for the Swedish II Trial. And in particular, in addition to the fact that we didn't hit the pre-specified relative risk -- being able to rule out relative risk of 1.5, we also have what troubles me greatly, which is significant under-reporting post-dose three.
		So I would like to see if any of those three definitions are what we should be using or is there something else? So that is question one.
		Question two is --
		DR. GRIFFIN:  Do you have a suggestion?
		DR. FLEMING:  Let's come back to that.
		DR. GRIFFIN:  All right.
		DR. FLEMING:  In fact, before giving a suggestion, I really would like to hear others. I have given three, one of which is easy to answer, but it is not one that would satisfy me, which is ruling out no efficacy.
		The second issue is the Swedish versus -- the bridging issue, the Swedish versus the U.S. population and what is the bridge. What is the measure?  Is it some type of antibody activity?  Is it cell mediated immune response?  Is it memory?  Is it what antigens?  What difference is meaningful?  I would like to have a sense of what that answer is, the statistician in me coming out here, if I am going to then answer the question, yes, these data do or don't establish that level of effect on that specific bridging measure. What is the bridging measure and if at all possible what is the argument for this being the best bridging measure?
		The third issue is I hope maybe an easier one to answer, and that is if we are being asked for efficacy about four doses as well as about three, and we obviously don't have the data on four doses, can we all more or less assume that when you go from three to four, the question is are you enhancing safety in a way that is a concern?  But when you go from three to four, if you have established efficacy for three, you are confident that the efficacy for four would be at least as large as three?  If the answer to that is yes, that is at least going to make that third issue easier to address. So I actually would like to hear what others think about these three issues.
		DR. GRIFFIN:  Okay, why don't we start with issue number one, which is what kind of --
		DR. FLEMING:  What do we mean by efficacy?  What is the standard that we would expect or that we would wish to be able to conclude exists when we say there is efficacy? Is it a non-inferiority comparison to a good whole cell? Or is it a comparison to a placebo that establishes a given level of protection?
		DR. GRIFFIN:  Would anyone like to offer an opinion from a general point of view on which of those -- which of those two really that we are trying to establish here?
		DR. HUANG:  I will tell you what I have learned on this committee over the years, and that is that if you have an absolute efficacy, that you are looking for something like 70 percent or better. And certainly if you are in the 80 percent, you are pretty comfortable with that.  
		Let me address the second issue, which is these immune markers. I have to say that I walked in here being very worried about the use of the marker and I was very worried about the antigen that did not elicit a response in American children. And I wish that we didn't have that data to look at. Because if I just had the Swedish I to look at, I would say fine. This is a great study. We need it. We can use this here. But given the fact that we now have this extra information, it made me look back on what I knew about viral vaccines and most of the mechanisms of the viral vaccines are really unknown.  They work. They really do protect. And in fact, we will be seeing coming down the road HIV vaccines that elicit a huge amount of antibody but don't protect and HIV vaccines that elicit no antibodies and are now beginning to see as if they are protective. So I think that as we go down this road more and more in looking at vaccines, we are going to throw away those immune surrogates and use them only if they positively correlate. But if they negatively correlate, we are not going to use them.
		DR. KATZ:  I don't know. Diane and I may disagree with you.
		DR. GRIFFIN:  Right.
		DR. KATZ:  I think you can't lump microbes. I mean, if you take your example, if it is an enterovirus, antibody is everything.  If it is measles virus, it is CD4 cells and cell mediated immunity. We use antibody as a surrogate because most laboratories aren't going to measure cell mediated immunity, other than research laboratories. You can't send a specimen off from your hospital lab or your public health lab and get cell mediated immunity done. So that antibody is a more pragmatic surrogate, but not necessarily pathogenetic. It is only reflective.
		DR. GRIFFIN:  But also not necessarily unrelated to the protective efficacy.
		DR. KATZ:  It absolutely can be related. But in the absence of antibody, as in the congenital A-gamma patients, the X linked A-gamma globulinemics, they can handle a measles infection, but they can't handle an enterovirus infection.  I think it is just a good example. If we are talking about bacteria here, not viruses. I would like -- maybe John Livengood can comment about this. We are talking about a moving target. When you compare Sweden and Germany versus the United States, you have already discussed why the studies were done there.  They weren't using pertussis vaccine and they had disease. We don't have disease. But we do have disease, and if you look at the age groups in which disease occurs -- and here is where I need John to keep me honest -- it is the young infants under a year of age and it is adolescents and adults who are getting pertussis today. And I think the moving target is, one, we are looking at vaccines that might be effective in boosting adolescents and adults because we know none of the pertussis vaccines produce enduring or life-long immunity. It may be 7 to 10 years.
		Secondly, you've already mentioned repeatedly that we are looking at vaccines that are licensed and widely used that have no pertactin at all.  And we are holding this hostage to a different standard with no evidence that it is in any way a liability. It is only a hypothetical or theoretical one.
		DR. STEPHENS:  Can I clarify an issue that is -- we are talking largely about pertactin as an immune response. But I thought the data suggested that those individuals who had a lower response to pertactin, the entire range of antigens was in fact decreased. Is that not correct?
		DR. MEADE:  Yes, I did put up one slide that suggested that the other -- there was a trend for lower responses to the other antigens in those individuals.  Again, we did a stratification based on again an arbitrary cutoff. But the sponsor did the same thing for other cutoffs. So the answer is, yes, they generally did have a lower response.
		DR. STEPHENS:  And was that correlated at all with a maternal antibody -- that particular group of individuals?
		DR. MEADE:  I would have to defer to the sponsor to see if they did look at that.  Again -- so the answer is I don't know that.  I mean, I should -- since I have the microphone, I should comment on the one comment that Dr. Hewlett made.  Again, in the one study that was presented in detail this morning by the sponsor, there was -- appeared to be a significant negative correlation between maternal antibody of pertactin and the subsequent response. But in the NIH multi-center trial, they did a similar analysis. And there there was no significant relationship. So we are faced with one study where it correlated and one where there was no significant correlation. We really didn't -- it seems like a generalization that based on what we know now is not possible. So that was the observation. I think it certainly needs to be explored because it is probably multi-components that either AHN or maternal antibody or any other factors that we haven't investigated. And it should be looked at further.
		DR. GRIFFIN:  Dr. Kohl, did you have your hand up?
		DR. KOHL:  I did, but I am starting to get cold feet waiting, which is unlike me. I just leap in.  Efficacy -- efficacy is disease prevention. And there is no question in my mind that this is an effective vaccine based on the Sweden I study in particular, but also I think corroborated by Sweden II.  The third question you asked was the fourth dose, I believe.  The efficacy, I think you asked, of the fourth dose.  To my knowledge, there are no efficacy on fourth doses.  All the efficacy data is in the primary series. So when we are talking about fourth dose, what we are really asking efficacy-wise is what is the increased time of protection that the fourth dose gives you. And there are no data in any pertussis vaccine, except possibly whole cell, and I don't even know that for a fact, on that. So that is a question that we can't answer.  And that has never been used to license the fourth dose. So I think that question is moot.
		And then the most important or at least the hang-up question here is the bridge question. And I would agree with I think Sam in terms of not having this very effective vaccine held hostage to the response to one component, which is not included in two license vaccines, and which I am not sure what its role is in a multi-antigen vaccine.  So I feel comfortable with the bridging data as it stands. Also, again corroborated by some of the data showing that after two doses, albeit with a different vaccine slightly, that after two doses the immune response was essentially equivalent to after three doses in the U.S.  But I am not using that as my primary reasoning. I am using it more of my biological understanding of this vaccine. I'll stop.
		DR. GRIFFIN:  Okay. Other?
		DR. MEADE:  I think I need to, again, make a couple of clarifications.  Again, I am trying to go through this. I may ask Dr. Midthun to fill in since she is familiar with some of the specific points on some of the trials.  But you commented that all of the trials used a -- were based on three dose series. The trial for the Acel-Immune product did include a four dose.  And much of the data and the data in the labeling related to for the Acel-Immune is based on a four dose -- is based on the efficacy as demonstrated. There was estimates of the efficacy after three doses. But the primary -- as I recall, the primary outcome was after four doses.  And then the other issue, and again it relates to one of the other license products relates to the -- and again, I am going to ask Dr. Midthun to fill in on the issue regarding the labeling of Certiva and the issues related to that product.
		DR. MIDTHUN:  I think for perhaps a little bit of clarification about the way the question has been stated, I don't think that we were asking about efficacy per se after four doses. Because you are right, we don't have any data on that.  I think the question had to do more with if there was not quite the ability to bridge with regard to pertactin to a three dose schedule in U.S. infants, but there was actually a higher level of pertactin antibody achieved after the fourth dose was given to U.S. children, how would that be viewed in terms of trying to extrapolate data after three doses in Sweden to a four dose schedule in U.S. infants.  But to get to the issue that Bruce had raised or Dr. Meade had raised, we had a situation with Certiva, which was another acellular pertussis vaccine, which is just a monocomponent pertussis toxoid vaccine, and it was evaluated in a Swedish efficacy trial also, but it was administered only on a 3, 5 and 12 month schedule. So that the only efficacy data we had from that study was on that particular schedule. And that was obviously difficult because in this country the infants get vaccinated at 2, 4 , 6  and then usually a booster given to the toddlers. And what was done in that particular study was that there was actually a bridging study first done in Sweden where they either gave infants vaccine at 3, 5 and 12 months or at 2, 4, 6 and 15 months of age. And they looked to see what the antibody responses were after the third dose. And what they found was the antibody response was significantly lower after the third dose given on a 2, 4 and 6 month schedule as compared to after a third dose on a 3, 5 and 12 month schedule.  However, if you looked at the responses after the fourth dose on a 2, 4, 6 and 15 month schedule, that was very similar to what you saw after a third dose on a 3, 5 and 12 month schedule.
		There was a study then done in the U.S. where again they also looked at the antibody responses and they found that really 15 months after the fourth dose, 15 months on the U.S. schedule, that you were very comparable to where you were after a fourth dose in Sweden on the 2, 4, 6 and 15 and also after the third dose at 3, 5 and 12, which is where the efficacy study lay. So it is sort of a complicated bridge that we had to resort to in that study because that is the only efficacy data we had was with that particular schedule. I don't know, maybe I have confused things more than I have helped things.  
		DR. GRIFFIN:  Well, you have reassured us that it is complicated.  Dr. Faggett?
		DR. FAGGETT:  I think it might be helpful to us as a committee -- it sounds like we have a -- I am comfortable with the three dose.  We might have a consensus pretty much that that looks like an effective regimen. Let me just register one comment from Dr. Manley, who had to leave. She was very concerned that we do need clinical trials data from the U.S. before we can really make a decision. She would not be comfortable to support going forward without that data. She was very clear on that. So that is from her. But would it be possible --
		DR. KOHL:  Clinical efficacy trials?
		DR. FAGGETT:  Say again?
		DR. KOHL:  Clinical efficacy trials?
		DR. FAGGETT:  No, just clinical trials.
		DR. KOHL:  What kind of clinical trials is she talking about? Did she tell you what kind of trials?  
		DR. FAGGETT:  She didn't say what -- she didn't specify.  But her concern was that the Swedish data was not -- was not as impressive to her in applying it to the U.S. population. So she is 
really --
		DR. GRIFFIN:  I guess a problem for efficacy trials is that we are not going to be able to do those in the United States.
		DR. FAGGETT:  Right.  But I think -- well, let me just -- that was just her reservation. She asked me to state that for her.
		DR. GRIFFIN:  Okay.  Other comments or questions?  Yes?
		DR. KATZ:  My question is for John Livengood again.  Are they still using whole cell -- is whole cell still the vaccine in the United Kingdom?  DTwP?  And what is their schedule? They only use a three dose schedule, don't they?
		DR. LIVENGOOD:  They are currently evaluating the possibility of instituting a fourth dose. But they only use a three dose primary series, yes.  They are talking about a fourth dose in toddlers right now, but they haven't come to a real conclusion on that.
		DR. GRIFFIN:  And it is a whole cell vaccine?  Is that right?
		DR. LIVENGOOD:  It is not a 2, 4 and 6.  It is a 2, 3 and 4 month.
		DR. GRIFFIN:  Okay. Dr. Meade?
		DR. MEADE:  Whole cell was the predominant product used in the UK until fairly recently. But I understand that is very much in transition. And someone from the UK would have to respond to that. I don't think that is -- my understanding is whole cell vaccines are not currently available in the UK and they are making a transition to acellular. Someone who is more familiar with the situation should comment on that. But certainly up until recently, whole cell was the product used in the UK.
		DR. GRIFFIN:  Okay. Anything else?  Do people feel ready to vote on this issue?  Yes?
		DR. MEADE:  I am wondering if I should comment -- make sure again I reinforce Dr. Midthun's comment. Again, the wording of these questions is extremely complicated and we always never quite hit it right.  Because we are asking very complicated questions. But I think it is important to clarify --
		DR. GRIFFIN:  Would you like to restate your question in 1A?
		DR. MEADE:  I will try to explain the question that we know how to answer or that at least we think there are data to address. I mean, that is -- the question 1A really is are the data -- are there data -- for this product for which there is efficacy data, is there evidence that the efficacy was shown in Sweden. But we have asked the question for the U.S. And so the question is are the data that are available in the U.S. indicative that the data that we are seeing in Sweden would be applicable to the U.S.  And I think we have asked it intentionally as a two-part question.  First is did they meet the criterion after four doses? And then if that question is answered yes, then we need discussion on what conclusions can be draw after three doses. So I think it is important to clarify that the fourth dose question relates to have they, based on the efficacy data in Sweden combined with the bridging data in the U.S. and the immunogenicity data in the U.S. shown sufficient evidence that the efficacy in the U.S. after four doses would be comparable to what was observed in the Swedish Trial.
		DR. GRIFFIN:  Okay.  Dr. Goldberg, did you have another comment?
		DR. GOLDBERG:  I just had a question of clarification. I don't know if this was done or I missed it. When you presented the data on the maternal -- on the age of immunization and the maternal titers, was there any point where you looked at -- for a group that was exactly -- if you took the group that was in the U.S. bridging study that had ages comparable to the population in Sweden, what the results were? Because it is possible since these titers change with age at immunization that if we restricted the U.S. -- if we stratified the U.S. bridging data by age and looked at the exactly comparable group, it would be interesting to see what that looked like, and that might clarify some of this. I wonder if you have that data available or anyone has looked at that?
		DR. GEBER:  I think perhaps the sponsor can address that for the U.S. Bridging Study. I think other than what Dr. Meade mentioned previously, that it was borne out in one study but not the other. But in addition to that, as Dr. Meade mentioned, the Canadian studies where the lower pertactin level was observed were almost universally given to children of an older age group comparable to I believe what was given in Sweden. We did not see analyses presented for those studies comparing maternal antibodies, and I think that the FDA's conclusion that we could not make too much of those data in terms of causality were based on those observations.  Not that it doesn't play a role.  
		DR. GOLDBERG:  I just think it might inform this discussion because the populations are so obviously different.  But there is overlap. So it would be just an interesting way to cut the data to see if that could clarify any of this.  
		DR. GEBER:  But apparently the Canadian children were immunized at a age that was similar to the Swedish children, right?
		DR. GOLDBERG:  No, I understand that.  It is just that we are trying to build this bridge with the U.S. data.  Can the sponsor address this?
		DR. XIE:  My name is Fang Xie from Aventis Pasteur.  We have looked at the data stratifying by age.  We stratified for both the U.S. Bridging Study and the Swedish Trial I with less than 50 and above 70. And when you looked at the stratification for the age greater than 70 days at the first immunization, the U.S. Bridging Study virtually has the same antibody level as in Sweden. However, the U.S. Bridging Study has much fewer numbers.
		DR. GOLDBERG:  I understand.
		DR. GRIFFIN:  How about when you look at it the other way around?  If you look at the youngest children in Sweden?
		DR. XIE:  Well, unfortunately, there aren't many younger children.  Most of them are under -- sorry, above 60 days at the first immunization.
		DR. GOLDBERG:  Well, what if you just took it from 60 days and you went -- 
		DR. GRIFFIN:  Please use the microphone.
		DR. GOLDBERG:  What if you looked at it from 50 or 60 days in the U.S. on the above?
		DR. GRIFFIN:  That is what he just --
		DR. GOLDBERG:  You just gave me information about 70 days.
		DR. XIE:  Right. when you look at above 60 days for both populations, you see the -- for the U.S. population, you see the same phenomena as you see in Canada, which overrode the antibody responses lower.
		DR. GOLDBERG:  Thank you.
		DR. GRIFFIN:  Okay. Dr. Fleming?
		DR. FLEMING:  I have a question kind of following up and maybe a question for Steve. But I guess in the process of asking my question, I will be giving my answer at least as I see it right now to this efficacy issue.  
		DR. GRIFFIN:  Okay.
		DR. FLEMING:  I still see it as two potential standards that we might be asking to be achieved. One of those standards, and this is my sense of what you were saying -- one of my standards could be is there reasonably adequate evidence to establish that we have the efficacy that other marketed acellular pertussis vaccines have?  And so if we go to the Swedish Trial I, where we see 85 percent efficacy against 58 percent efficacy for the two-component vaccine, and we say even though we have this pertactin question, is it still highly plausible that we are at least maintaining the 58 percent efficacy -- if that in essence is your argument, I think that is rational to argue that that is the case.  On the other hand, if we are saying we are in essence looking at a whole cell pertussis vaccine, a good one, that is potentially though a vaccine with safety risks that we would like to be able to reduce, typically we would say but only allowing a certain amount of efficacy to be given up, and I will use the standard that Swedish II set, 50 percent higher risk is all we would tolerate. If that is our standard, then I believe we haven't established adequately that we can rule out with reasonable confidence that there isn't one-and-a-half or more fold increase in transmission risk.  I would argue that first of all because the Swedish Trial in its own right doesn't establish that even in Sweden, without even getting into the issue of uncertainties with the relationship of efficacy in the U.S. versus efficacy in Sweden.  So I guess if I were answering the question, I am going to toss it back to the FDA as yes, if, but no, if.  Yes, if it is enough to say this is highly plausibly as effective as other acellular vaccines that are out there already licensed. But, no, if we want to be able to say with adequate confidence that we are not meaningfully worse than a good whole cell vaccine.
		DR. GRIFFIN:  Okay. Any other comments?  Do you have an opinion about which of those two questions we should be -- I think we are going to have to -- people are going to have to target their answers. Or they are going to have to explain when we go around, I guess, and vote, what the standard is that they are assuming or what their criterion is for -- maybe that is the easiest thing to do rather than try to reach some consensus.  
		DR. KOHL:  Could I remind Tom -- that whole cell vaccine is a European whole cell vaccine. That is not licensed in this country. So if you want that whole cell vaccine, you are going to have to get that licensed in this country. Right now we have acellular vaccines that are licensed.
		DR. FLEMING:  Which makes it even harder to answer the second question yes to my way of thinking.
		DR. GRIFFIN:  Okay. Are people ready to vote?  Okay. I am going to start at the other end of the table.  Dr. Hewlett?
		DR. MEADE:  Can you -- I think it is important to be sure that the question -- again, make sure that the question we are asking for a vote on is whether or not -- is the question 1A. Would it be helpful if I read that to be sure?  Again, I think there is -- and that is, are the data adequate to support the efficacy of the acellular pertussis component of CPDT when administered to infants and children in the U.S. as a four dose series?  And if not, what additional information should be requested. So I think we are asking specifically the first question is whether or not after four doses in the U.S. that they have met the criterion. And basically we are asking for comparability for the bridging criterion to Sweden for when this vaccine was actually evaluated directly in an efficacy study.
		DR. KOHL:  And Bruce, after four doses the pertactin antibody levels were high.
		DR. GRIFFIN:  Right.
		DR. MEADE:  Correct.  They were -- we  broke them out and they were in all cases --
		DR. GRIFFIN:  I think that -- I mean, I guess part of the -- as you say, it is always hard to structure these questions. But this becomes a two -- this question has two components to it in a way. Because we are not all saying that the antibody data itself is equivalent to efficacy. But in a way, that is what you are asking in this question, I think. Right?
		DR. KOHL:  But I don't know what the question means. Because if we answer 1A yes --
		DR. GRIFFIN:  That is what I mean. It is two things.  Efficacy is one thing and antibody response as being the same is --
		DR. KOHL:  What I mean is if you answer 1A yes but 1B no, where does that leave you?
		DR. MIDTHUN:  I think that maybe one way to look at the question -- and I think you are right, Dr. Griffin. I guess one question is was efficacy demonstrated in Sweden 1. That is one question. And then the second part of that question is do you feel that these efficacy data from Sweden I can be extrapolated to the United States based on the data you have seen. And the first part of that question is assuming that you would be vaccinating these infants and 2, 4, 6 and 16 to 20 months of age or whatever. So I think maybe if we can think about breaking it down like that, whether that might be helpful.  No? 
		DR. GRIFFIN:  How about if we answer the very first question that you just said.  Was efficacy demonstrated in the -- for this vaccine in the Swedish Trial? Then the second part of that question is are the bridging data adequate if we are dealing with four doses?  Because that is what I take your second half of that to mean.  Okay?
		DR. MIDTHUN:  Yes, that is correct.
		DR. GRIFFIN:  All right.  
		MS. CHERRY:  Let's give them a moment to formulate their answers and then ask the second part of the question. 
		DR. GRIFFIN:  Oh, sure. Excuse me. We have a procedural thing.  You are almost ready.  We have -- on the agenda are two open public hearings. So I need to ask if there is anybody else who would like to address the committee in open public hearing before we vote.  Seeing no one, we may proceed.
		DR. HEWLETT:  Now I forgot my answer.
		DR. GRIFFIN:  Worse, you have probably forgotten the questions.  
		DR. HEWLETT:  I think the way that it was just -- the way that Karen just put it simplified things.  I believe that data from the Sweden I Trial is adequate to show efficacy. And if we talk about the fourth dose, which as Dr. Kohl pointed out results in high titer anti-pertactin antibodies that are comparable to or I believe higher even than what was demonstrated after three doses in Sweden, then that makes -- for four doses, that makes that problem go away and I think that is adequate.  
		DR. GRIFFIN:  Thank you. Dr. Livengood?
		DR. LIVENGOOD:  Yes. I would agree with that. I believe the Swedish Trial, which the FDA also concurs, demonstrated high efficacy of this vaccine sufficient to warrant its licensure in the United States. The bridging data through to the four doses are also adequate to show that we can produce antibody titers in children in America. But that is all the bridging study can do. But that is what we asked it to do and I would agree with this.
		DR. GRIFFIN:  Thank you.  Dr. Myers?
		DR. MYERS:  I agree with them.
		DR. GRIFFIN:  Dr. Fleming?
		DR. FLEMING:  I certainly commend the sponsor for having done an outstanding study with Sweden Trial I that I think clearly establishes efficacy in Sweden. And as I had mentioned before, I believe if we are essentially only meeting to conclude that efficacy in the U.S. would be at least comparable to that of a marketed acellular pertussis vaccine in this country, I think it is adequately plausible to conclude yes as well. If, on the other hand we are looking for adequate evidence to establish non-inferiority to a wholesale pertussis vaccine, I don't believe the evidence for that is adequately strong. And I am jumping ahead, but because I have difficulty in even interpreting the serology data, I think the answers that I give will be the same for the three or four dose.  
		DR. GRIFFIN:  Okay. Thank you.  Dr. Goldberg?
		DR. GOLDBERG:  I think that the Swedish Trial does establish efficacy for an acellular pertussis vaccine.  And the serology data also still troubles me. So I really don't know what to say. I am going to hold off.
		DR. GRIFFIN:  Okay. Dr. Faggett?
		DR. FAGGETT:  I must have been having a senior moment there, Steve. Thanks for trying to get me back.  I think first Dr. Manley really said that we needed more efficacy studies for the U.S.  She did not accept the Swedish studies as being applicable. So she would vote no for the first question. We do not have enough data based on that opinion.
		I personally -- it sounds like we do have a new standard with pertactin now. Are we indeed really now saying that that is a requirement to be an effective vaccine?  So it is a whole new ballgame.  But it does sound to me -- my opinion now -- that we do have some demonstrated efficacy from the Swedish study. I think the fact that we don't have data in terms of the fourth dose, I have real questions. But I have to defer. I will defer in this case to some of my more knowledgeable colleagues and go along that this should be an effective vaccine for the U.S. population.  
		DR. GRIFFIN:  Okay. Ms. Fisher?
		MS. FISHER:  If you don't understand qualitatively and quantitatively which components of the vaccine or individual host factors are responsible for immunity, just like if you don't understand which components and host factors are responsible for reactions, I don't think you really understand what you are doing.  For example, if you begin to see pertussis in a highly vaccinated population, which is being seen in some European populations, it is going to be very difficult to understand why and how you need to change the vaccine to make it more effective. And I think at some point we are going to have to stop grandfathering in vaccines using old standards that are more based on assumptions and lack of understanding than on scientific knowledge. So I really feel like with the first question with safety that we have to hold a trial in this country and start to answer the outstanding questions.
		DR. GRIFFIN:  Dr. Diaz?
		DR. DIAZ:  I would agree with the first aspect, which is that the Sweden I study does demonstrate efficacy in Swedish children.  Without a doubt in my mind based upon the parameters that were set at the times that the children were looked at and also in terms of outcome.  The bridging study I would also agree with one of my other colleagues that made the comment that it definitely shows that this vaccine can develop and produce antibodies in children in the United States.  I am a little uncomfortable in that I don't quite -- obviously, we don't have all the answers or again we wouldn't be sitting here today.  And how much the reduced pertactin antibody response in the United States children really plays into efficacy, we don't know.
		DR. GRIFFIN:  Are you talking now after four doses or three doses?
		DR. DIAZ:  I am talking after three even. I would probably again say I realize that after four doses, the antibody response to pertactin was greater than in the United States, at least it was adequate most definitely. So that wasn't as much of an issue. And yet again as Dr. Kohl pointed out, efficacy is disease prevention. And a large number of our cases of pertussis occur in children under the age of six months, who perhaps have the opportunity to receive one or two doses of a vaccine.  So I don't know, and I don't have an answer. And yet, I am not sure how to interpret the bridging data because of those issues.
		DR. GRIFFIN:  Dr. Kohl?
		DR. KOHL:  As Jack Nicholson said, this is a good as it gets. So in the year 2000, I would vote yes, yes.
		DR. GRIFFIN:  Dr. Huang?
		DR. HUANG:  I certainly believe that the answer to the first question of the Swedish studies is that it is -- it has shown efficacy. For the second one, I am impressed by the uniform increase in immune response to pertactin after the fourth dose. And using that as the only criteria that we really have right now and as a positive correlation, I also vote yes on that.  
		And finally, I would like to make just one comment about diversity issues. As a member of a minority on one side of the Pacific and a majority on the other side of the Pacific, let me just say that I think that scientifically when we look at our own genetics that we are all somewhat mongrelized and that our immune response and our host defenses are much more in line with our HLA type rather than to our skin color.
		DR. GRIFFIN:  Dr. Katz?
		DR. KATZ:  I vote yes, yes on both issues.  My caveat would be that Dr. Livengood get busy reevaluating the entire U.S. immunization schedule for the first two years. We are giving too many vaccines.  Maybe he can teach us how to give fewer doses.
		DR. GRIFFIN:  Dr. Estes?
		DR. ESTES:  I vote, yes, that efficacy was demonstrated in the Sweden I Trial. I have reservations and actually vote, no, I am not convinced that this can, based on the bridging data, is adequate to come into the United States for a four dose immunization.  I really would have liked to have seen data from four dose -- more data from four doses.
		DR. GRIFFIN:  Dr. Stephens?
		DR. STEPHENS:  There is also a danger in being last.  
		DR. GRIFFIN:  Well, you can't have it -- give me your preference.
		DR. STEPHENS:  Very quickly, I think the data from Sweden is solid and that answer is clearly yes. I think the issue of the fourth dose is a little bit of a quandary since we don't have -- given the safety issues that we have discussed earlier. But I think that from the standpoint of immunogenicity that I would prefer to see -- I think a four dose regimen is -- so the second part is yes as well.
		DR. GRIFFIN:  Okay. And for the record, I would also vote yes, yes.  Now we need to address -- many of you have addressed this as you went around. But now I think maybe just specifically to look at question 1A, which is not really for a vote.  I don't know, do we need more discussion of this?  I think everybody can go around and say what they think about the third dose. This is not really for a vote. But we will give --
		DR. MEADE:  I think we would like to have -- again, for anyone who hasn't commented, to comment on the --
		DR. GRIFFIN:  The three dose issues.
		DR. MEADE:  The three dose issue, yes.
		DR. GRIFFIN:  Yes.  Okay. So we will start again with -- I don't know, do you want to start?  Let's start with Dr. Stephens first.
		DR. STEPHENS:  Sure.  I am troubled by the three dose issue. I think certainly the Swedish data is very persuasive. Both the Swedish I study and the Swedish II study, even though the Swedish II study is using a slightly different version.  But the -- I am a bit -- well, I am bothered by the immunogenicity data of the three dose regimen in this country. And I think that I have -- I would vote no for that particular aspect.
		DR. GRIFFIN:  Dr. Estes?  Probably your --
		DR. STEPHENS:  Let me just comment.  I think this is -- this is an excellent vaccine. It is probably potentially better than some we already have out there. But I think the immunogenicity data is bothersome and I would like to understand that better before voting yes.
		DR. ESTES:  I don't have anything to add.
		DR. GRIFFIN:  Okay. Dr. Katz?
		DR. KATZ:  I am comfortable with the vaccine on a three dose schedule, and I think that many of the things we don't know relate to obviously the immunologic maturation that is going on in those first six months of life and what happens when a youngster who has whatever the titer may be is challenged. Do you have infection or do you have infection and illness? Do you have memory recall or so called reinforcement or booster dosage? I think there are a lot of questions to be studied and answered.  But given what we know today, I am very comfortable with it as a three dose schedule.
		DR. GRIFFIN:  Dr. Huang?
		DR. HUANG:  I walked in thinking that I would vote no on this issue. But I have heard enough discussion and they are pro and con and I feel now comfortable with the three dose.
		DR. KOHL:  I want to take an old person's prerogative to welcome Dr. Katz to this committee. It is just wonderful to have an absolute giant in the field of immunization on the committee. I wanted to make him blush too.  I am honored to vote in the same vein as Dr. Katz did, yes.  I feel quite comfortable with this as a very effective vaccine, and I see no biological reason why it won't be as effective in this country.
		DR. GRIFFIN:  Dr. Diaz?
		DR. DIAZ:  I don't really have anything to add. As far as the three dose, I would just abstain from the standpoint that -- the comments I made before about being somewhat uncomfortable. I don't have the historical perspective to perhaps put things in context to sway myself one way or the other.
		DR. GRIFFIN:  Okay. Dr. Fisher or Ms. Fisher?
		MS. FISHER:  I will let my comments stand.
		DR. GRIFFIN:  Okay. Dr. Faggett?
		DR. FAGGETT:  I will abstain.
		DR. GRIFFIN:  Dr. Goldberg?
		DR. GOLDBERG:  I will abstain in line with the comments I made before.
		DR. GRIFFIN:  Dr. Fleming?  Three doses?
		DR. FLEMING:  Yes. I think similar to what I have been saying. If we take what I would consider a fairly lenient stance of definition of efficacy, which is let's say is it at least comparable to the efficacy of the two component, I am persuaded by some arguments of colleagues that, yes, if I take the standard that I think I might have come in here with and still very much would find to be very defensible, which is non-inferiority relative to a good whole cell, I would say no.
		DR. GRIFFIN:  Dr. Myers?
		DR. MYERS:  I am very comfortable with it.
		DR. GRIFFIN:  Dr. Livengood?
		DR. LIVENGOOD:  I am troubled by the difference in the immunogenicity data, but I don't know what to make of it. I am not particularly worried one way or the other whether it is age of immunization or maternal antibody status.  Because we will immunize our population the way we find them and whatever the cause of this is, we will likely see this as a real true finding in the population. I don't take any real comfort in the two dose data from Sweden II with a different vaccine, which I don't find very applicable. So I am stuck with a finding that I can't understand. And the way I read this question, are the data adequate to support efficacy, I would have to say no for three doses.  I don't doubt that it is efficacious, but I don't believe the data are adequate to demonstrate it.
		DR. GRIFFIN:  Dr. Hewlett?
		DR. HEWLETT:  I am afraid I am sort of in the same boat. I am a proponent of this approach and I believe that we are in a bind here, simply by virtue of the circumstances that we are in. I believe that this is a -- I know it is an efficacious vaccine under the circumstances which it has been tested. But from the information that we have here, can I prove that it will in fact work exactly the same way in our population? I don't think that we have that information. It is frustrating because I believe if I just had to go with my gut reaction, I think that it is probably fine. But the question says are the data that we are looking at adequate to support that, and there are some gaps there. And that bothers me because it is counter to my intuition.
		DR. GRIFFIN:  Well, I would actually agree. I am bothered by the differences in the antibody and I am concerned that pertactin might be important and having an immune response to pertactin might be important. And I guess what I would like to ask is if there is a mechanism for trying to figure this out. Either whether if it is a post-marketing kind of thing, if there is surveillance or case finding for cases with pertussis and documenting what kind of vaccines they had gotten or whatever one might be able to do from an epidemiologic perspective to determine the importance of this component, I would like to see done.  Do you have a comment?
		DR. DIAZ:  I was going to save it for the comment section, but I was going to bring up some of those issues.  Maybe we can wait, unless you want me to make them now.
		DR. GRIFFIN:  All right.  Okay, anything else on -- does this help you? Okay.  All right. 
		DR. KOHL:  Could you summarize how the committee voted? I couldn't keep track of that. Was there a vote?
		DR. GRIFFIN:  I think it was probably about 50/50.  Nancy can give us --
		MS. CHERRY:  Yes, I think it was. If you give me a moment, I will do a -- I would rather do a whole count.
		DR. KOHL:  I am just interested.  
		DR. MEADE:  As I said, we had requested a formal vote on 1A.  
		DR. GRIFFIN:  But not on 1B. So it really doesn't -- it doesn't count. But they want feedback basically.
		DR. KOHL:  Strike that question.
		DR. GRIFFIN:  Right. Okay.  Now they also want comment -- and this is again not for a vote.  On question 3, please discuss the adequacy of the data to support the concurrent use of CPDT with other vaccines administered according to the recommended schedule of infant and childhood immunizations. Please discuss additional information, if any, that should be requested. So, yes, Dr. Estes?
		DR. ESTES:  Well, I think -- in my opinion, the data certainly is not adequate, in particular with the changes in the polio immunization. There are no data. And so I think that is certainly something that is important to get some data.
		DR. KATZ:  Unless I misunderstood, I thought that what Dr. Mills presented to us was with inactivated polio. Is that correct?  IPV?
		UNIDENTIFIED SPEAKER:  (Off the microphone.)
		DR. GRIFFIN:  That is a combination vaccine, right.
		DR. KATZ:  With their combination vaccine, which was DTaP, hemophilus influenza B conjugate, and inactivated polio. Am I interpreting -- so that was a combination that looked highly successful.  Okay. So I am comfortable. I think more needs to be done obviously and I think we need to increase our data base in the United States and there are studies underway with various groups. But I was comfortable with the Canadian data.
		DR. GEBER:  Just for point of clarification, those data have not been reviewed and are not really officially on the table. So perhaps we could limit our comments to the data -- concurrent immunization and the vaccine under consideration today, which is the classic formulation CPDT.
		DR. GRIFFIN:  Dr. Livengood?
		DR. LIVENGOOD:  I was trying to write down -- the numbers were extremely small. Like in the fourth dose it was 29 Hib and --
		DR. GEBER:  135 in the fourth dose received concurrent immunization with hemophilus B conjugate vaccine and 505 received it concurrently with OPV.  In Sweden Trial I, there were data on safety for concurrent immunization with IPV with the second and third doses on two-thirds, and there were data for concurrent immunization with hemophilus B conjugate in second and third doses on a third, but no immunogenicity data.  All of the immunogenicity data come from the infant series from the U.S. bridging study, and there were -- it was presented by vaccine lot. So I believe there were approximately 120 or 130 per lot -- lot 006 and lot 009 of CPDT from whom immunogenicity data were available with Hib conjugate. For OPV, their numbers were somewhat smaller, I believe an 80 to 70 per lot, so for a total of 150. And for hepatitis B, we were talking total if you combined the two lots of 80.  There were no immunogenicity data with IPV, varicella and MMR or Prevnar.
		DR. GRIFFIN:  Dr. Meade?
		DR. MEADE:  I am sorry, I think I need to go back and make sure we have addressed the safety questions or issues on the fourth dose. I mean that was -- 
		DR. GEBER:  we were just discussing that we did want to get back to the issue of safety with the four doses. But we were having a discussion about whether just to continue along with the immunogenicity and then perhaps revisit the other.  
		DR. GRIFFIN:  Come back and reformulate the question.  Okay.
		DR. MEADE:  That is fine. I just wanted to make sure that we didn't -- 
		DR. GRIFFIN:  Forget this.
		DR. MEADE:  Forget to comment more specifically.  We requested on the fourth dose whether the safety data would be needed pre-licensure or post.  It could be evaluated post-licensure, which I think is an important issue to come back to.
		DR. GRIFFIN:  Okay. Any other comments first on the immunogenicity in combination with other vaccines? It sounds like --
		DR. DIAZ:  Are we voting on this?
		DR. GRIFFIN:  No.
		DR. DIAZ:  Oh, we are not.
		DR. GRIFFIN:  No. So it is just general comments and feedback.  Yes?
		DR. DIAZ:  I recognize that there weren't a lot of fourth doses given, and yet I was a little bit disappointed not to see any data in combination with MMR in particular, and likewise potentially with varicella, although the precedent has not been to look at other acellular vaccines with varicella to this point. But nonetheless, I would want to see some data on the fourth dose in combination with MMR since a large number of our children, despite the fact that getting an MMR is recommended at 12 months of age tend to in essence get it at the same time they get their fourth dose of DTP.
		DR. GRIFFIN:  Yes, Dr. Myers?
		DR. MYERS:  Because this is such a big issue, particularly as we get to subsequent vaccines, combination vaccines and so on, I have to say I think there is really insufficient data on the concomitant use of other vaccines -- varicella and MMR.
		DR. GRIFFIN:  Okay. That seems to be the consensus.
		DR. GEBER:  I am wondering -- we didn't ask for a vote, but I am wondering whether the committee members would comment on whether they feel that these data should be obtained prior to licensure or in post-marketing studies.
		DR. GRIFFIN:  Okay. Dr. Estes?
		DR. GEBER:  Perhaps that could be answered along with the fourth dose issue.
		DR. ESTES:  My own opinion is that they should be obtained prior to licensure.
		DR. KATZ:  I guess I would like to hear from the FDA folks how much data were required of the other acellulars as they were licensed in regard to combinations? Is this quite disparate or were there similarly small data which were enlarged post-licensure?
		DR. GEBER:  I think that the number of doses -- the number of doses of concurrent immunizations that were given were small.  I think that our thinking has changed over the years and I think one of the difficulties we find ourselves in is this was an application developed early in the 1990's and submitted in 1996 and coming up for licensure today.  So I would say that for the other acellular vaccines licensed several years ago, the numbers were smaller -- were small.
		DR. KATZ:  It seems to me there are two issues. Of course, one is the safety issue and reaction. If you have a "unfavorable reaction", to what do you attribute it when you are giving multiple vaccines. And that is going to be an issue that is going to haunt us increasingly as we do better with combination vaccines. That is not a simple one. That is not going to be answered with a couple of hundred or a couple of thousand. That is going to be post-licensure with tens of thousands. The other issue is immunogenicity. Is there any interference so that with one or another you diminish the immunogenicity of one or another product. And given the success of the currently licensed acellular vaccines, I don't see anything that we have heard that would lead me to be concerned that this product would be more likely to interfere than the others. So I would vote for post-licensure surveillance.
		DR. GRIFFIN:  Dr. Huang, would you like to comment on these post-licensure/pre-licensure issues with respect to I think we are talking about really both safety and immunogenicity issues as far as its use in combination with other vaccines, which kids are increasingly getting more of.
		DR. HUANG:  We only saw data with diphtheria and OPV.  Any others?  I think with those I am pretty comfortable that the indications are that there are no problems in combining them. However, we haven't heard a thing about the others. And I think that I would prefer to hear something about it, no matter how small the population, before it is combined with many of the other vaccines that others have mentioned.
		DR. GRIFFIN:  Dr. Diaz?
		DR. DIAZ:  I think for the immunogenicity, I would want to see some data prior to licensure regarding MMR and other vaccines that we typically use in this country. This safety, I think -- I don't have any real reason to feel that that needs to be pre-licensure.
		DR. GRIFFIN:  So post-licensure monitoring.  Ms. Fisher?
		MS. FISHER:  Oh, I think absolutely you have to have pre-licensure data. I mean as more vaccines and new vaccines are coming up, the public expects to have more data about safety and efficacy. And I think, again, my earlier comment, at some point we are going to have to move beyond the old standards into new standards. And I think they are going to have to be higher standards. So I would say pre-licensure definitely.
		DR. GRIFFIN:  For?
		MS. FISHER:  For the simultaneous administration of this vaccine with other vaccines.  There is just such little data really that they presented. And in some cases no data.  Children in this country sometimes get all the vaccines on one day -- 10 and 11 vaccines in one day. We have to have this information.
		DR. GRIFFIN:  Dr. Faggett?
		DR. FAGGETT:  Yes, I think we do have to have pre-licensure data obtained both from an immunogenicity as well as safety standpoint. I think the fact that pertactin is a whole new element in this whole ballgame, we need to see just how that plays out. So I would say, yes, pre-licensure.
		DR. GRIFFIN:  Okay.
		DR. GOLDBERG:  The immunogenicity data should be pre-licensure. The safety can be post-monitored.
		DR. GRIFFIN:  Okay. Dr. Fleming?
		DR. FLEMING:  I am in agreement. I definitely think the immunogenicity data for combinations should be enriched and it should be done pre-marketing. The other question that we are going to be asked to address, which is the issue of enhanced understanding of safety, as I see it a big part of what we need there is the large scale experience that will allow us to address rare but important events. And I see that coming predominantly in post-marketing.
		DR. MYERS:  I think the immunogenicity data needs to be pre-licensure, particularly for IPV, varicella and MMR -- but particularly the IPV. As to the safety data, I think the amount of safety data available for the fourth dose is really marginal and so I think that needs to be pre-licensure. I think the other safety issues that we talked about could all be post-licensure.
		DR. GRIFFIN:  Okay. Dr. Livengood?
		DR. LIVENGOOD:  I would go along with that. I would just add the pneumococcal vaccine.
		DR. GRIFFIN:  Okay.
		DR. MYERS:  I would add it to mine too.
		DR. GRIFFIN:  All right.
		DR. FLEMING:  I agree.
		DR. GRIFFIN:  Okay. Does that give you the feedback that you are looking for?  Okay, question number 4 is please identify any issues that should be addressed by post-marketing studies. So other things that should be taken into consideration when this vaccine is licensed other than the things we have already discussed. I think the one thing that we hadn't -- that I just commented on and I think Dr. Diaz was whether we could build into any post-marketing studies some enhanced ability to understand what is protective and the role of pertactin antibodies or immunity in protection. Someone could study that.  Other things that people would like to make sure are on the table for post-marketing studies?  Okay. Well, thank you all very much for an interesting -- oh, excuse me. Just a moment. We have one more comment here.
		DR. DIAZ:  I thought we were going to comment upon those issues.  
		DR. GRIFFIN:  Oh, yes.
		DR. DIAZ:  If I could for just a second. I think it is very important that we work towards strengthening our post surveillance, not just for perhaps this vaccine, but for all of the pertussis vaccines. There is still a significant amount of disease that does occur. And some of that disease occurs, obviously, in vaccinated children, albeit one, two, three or four doses. And although attempts are made, I think stronger attempts need to be made to really with disease to very much identify the type of vaccine that is given. And it is very difficult actually in case investigations to work back and sometimes even identify which, if there is only one, and sometimes multiple types of DTaP that have been given to an individual child. Additionally, I think that just bears in mind the need for stronger areas like registries and the ability to monitor things in that setting perhaps would be enhanced.
		There are other issues I think that are coming to light. We have talked a lot about the antibody responses in the individual. There are also issues with the organism itself and the polymorphism of pertactin and pertussis toxin that has been investigated and recently reported. And how that will play into this country in terms of vaccine efficacy in the long run is another issue that I think we need to start addressing in some of the surveillance systems that are already being developed in addition to saving isolates and looking at them very carefully when there is vaccine failure or disease period in addition to trying to get antibody and serologic studies on those children who fail vaccine.
		DR. GRIFFIN:  Okay. Other comments?   Yes.
		DR. HEWLETT:  That is a very good point. I agree there is a lot of -- skepticism is not the right word. It is not clear exactly why the disease is occurring in Europe. Some people have put forth the hypothesis that it is the heterogeneity of some of these antigens.  There is some skepticism about that. But absolutely we need to find out. And that is an appropriate thing to be doing in this context of post-marketing or whatever level of surveillance along with the safety and immunogenicity data to be looking at those kinds of issues. Do people make antibodies that correspond to an organism but that doesn't correspond to the vaccine?
		DR. GRIFFIN:  Okay. Dr. Midthun?  
		DR. MIDTHUN:  I just wanted a clarification for the record. But if others were still going to comment, I will wait until the end.
		DR. GRIFFIN:  Okay.  Any other comments? Dr. Huang?
		DR. HUANG:  We do know that the Swedish population is relatively homogeneous. I think it would be useful in trying to follow up as to the differences in immune response.  If it is related to any of the factors that we know about, and one of them I mentioned before, HLA. I think that is -- if we can understand that, that would be quite helpful.
		DR. GRIFFIN:  Any other comments before Dr. Midthun seeks clarification?
		DR. MIDTHUN:  I know that on the last go around a lot of people specifically stated both for immunogenicity and for fourth dose safety data whether it would be required pre or post-licensure. But I am not sure that I heard that regarding the fourth dose safety data from everyone. 
		DR. GRIFFIN:  Okay.  Are we missing --
		DR. GEBER:  I think we were going to come back and address whether the size of the fourth dose data base was adequate to support safety.  And perhaps some of us are unclear whether that specific -- in the absence of concurrent immunization.  
		DR. MIDTHUN:  Just in and of itself, is the size of the fourth dose data base adequate?  Is the safety for fourth dose adequate?  The safety data base for fourth dose.  As I say, some people specifically addressed that.  
		DR. GRIFFIN:  Okay. We will have everybody address that question specifically.  Dr. Estes?
		DR. ESTES:  My answer was no.
		DR. GRIFFIN:  That is what I thought. Dr. Huang?
		DR. HUANG:  My answer was yes.
		DR. GRIFFIN:  Dr. Diaz?
		DR. DIAZ:  Yes.
		DR. GRIFFIN:  Ms. Fisher?
		MS. FISHER:  No.
		DR. FAGGETT:  Dr. Faggett votes no.
		DR. GOLDBERG:  Yes.
		DR. FLEMING:  I am on the fence, but I believe I am inclined to think it is all right, although I recognize that it is really limited for those that receive it before 17 months.
		DR. MYERS:  No.
		DR. LIVENGOOD:  I would prefer to see more data pre-licensure.
		DR. HEWLETT:  I thought that this was perhaps going to be made moot by the requirements for other immunogenicity data.  I think the data are limited. I think they are probably okay, especially since they are not inconsistent with other vaccines. But it will be important at one level or another to have additional data. I think post-licensure is satisfactory.
		DR. GRIFFIN:  Okay.  So I think you have a split vote. 
		DR. MIDTHUN:  Yes, we do.
		DR. GRIFFIN:  And for those of you who are interested, there was asked for a tally on the three dose regimens. It was four people no, five people yes and five people abstained. So we are sorry we are so equivocal, but I think maybe that is what the data are leading to.  Okay. Any other issues that you would like further clarification of?  Okay. Then thank you very much for everybody for participating. We will see you whenever.  
		(Whereupon, at 4:05 p.m., the meeting was concluded.)






