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P R O C E E D I N G S
DR. SMALLWOOD:  Good morning, and welcome to the 65th meeting of the Blood Products Advisory Committee of the Food and Drug Administration.  I am Linda Smallwood, the Executive Secretary, and at this time I will read the meeting statement that will affect the proceedings of this meeting.  This announcement is made a part of the record at this meeting of the Blood Products Advisory Committee on March 16th and 17th, 2000.
Pursuant to the authority granted under the committee charter, the Director of FDA's Center for Biologics Evaluation and Research has appointed Dr. Jonathan Allan as a temporary voting member for the discussions on donor deferral issues relating to xenotransplantation.  In addition, the Senior Associate Commissioner, Food and Drug Administration, has appointed Drs. Valerie Ng and Carmelita Tuazon as temporary voting members for the discussions on indeterminate HIV Western blots with only non‑viral bands.
A general waiver of applicability has been approved by the agency to permit Dr. Paul Schmidt to participate fully in any general matters discussion.  To determine if any conflicts of interest existed, the agency reviewed the submitted agenda and all relevant financial interests reported by the leading participants.
In regards to FDA's invited guests, the FDA has determined that the services of these guests are essential.  There are reported interests which are being made public to allow meeting participants to objectively evaluate any participation and/or comments made by the participants.  The interests are as follows:
Dr. Harvey Alter is employed by the National Institutes of Health in the Department of Transfusion Medicine.
Dr. Michael Busch is employed by a blood bank.  He uses Genetics Systems products in his testing lab that performs Western blots.  In addition, he has received Federal funding for research on Nucleic Acid Testing.
Dr. Louisa Chapman is an employee of the Centers for Disease Control in the Division of Viral and Rickettsial Disease.  She reported unpaid speaking with Novartis.  Dr. Chapman also reported research collaborations with Circe and past collaborations with Novartis.
Dr. Andrew Conrad is employed by the National Genetic Institute.  Dr. Nishioka is employed by the Japanese Red Cross Blood Center.  Dr. Susan Stramer is employed by the American Red Cross.  Dr. Charles Watson is employed by Aventis Behring, formerly Centeon.
In the event that the discussions involve other products or firms that are already on the agenda, for which FDA's participants have a financial interest, the participants are aware of the need to exclude themselves from such involvement and their exclusion will be noted for the public record.
With respect to all other meeting participants, we ask in the interest of fairness that you state your name, affiliation and address, and any kind of previous financial involvement with any firm whose products you wish to comment upon.
A copy of the waiver addressed in this announcement is available by written request under the Freedom of Information Act.
At this time I would like to take the opportunity to introduce to you the members of the Blood Products Advisory Committee.  We have additional new members to our committee, and so I would like to just welcome them at this time, and as I call your name, for all members, would you please raise your hand?
Our Chairman, Dr. Blaine Hollinger.  One of our new members, Dr. Mary Chamberland.  Another new member, Dr. Michael Fitzpatrick.  Mr. Terry Rice, a new member.  One of our temporary voting members, Dr. Ng.  Our non‑voting consumer representative, Dr. Katherine Knowles; excuse me, Ms. Katherine Knowles.  Our non‑voting industry representative, Dr. Toby Simon.
To my far right, Dr. Jeanne Linden.  Dr. Paul McCurdy.  Dr. David Stroncek.  One of our new members, Dr. Paul Schmidt; thank you, Dr. Schmidt.  Dr. Mark Mitchell.  Dr. Marion Koerper.  And Dr. John Boyle.
We also have some members that are absent today.  They are Dr. Norig Ellison; Dr. Richard Kagan; Dr. Daniel McGee, who is a new member; Dr. Ohene‑Frempong; and Dr. Sherri Stuver, who is a new member.
Dr. Gail Macik just arrived.  Would you raise your hand, Dr. Macik, please?  Thank you.
These are the members of the Blood Products Advisory Committee that will be serving us for this meeting.  At this time I would like to call on Dr. Epstein to welcome our new members.
DR. EPSTEIN:  Thank you very much, Dr. Smallwood.  I just would like to welcome the new members of our committee on behalf of the Center for Biologics Evaluation and Research, and I would just like to say that we consider the deliberations of this committee to be of very high level importance to the decision‑making that we are engaged in within the FDA's blood program.  The matters that we bring before you are often weighty in terms of public health, as well as having large economic impacts, and we very much appreciate the work that you do in reading all the mountains of material that we send you and in listening attentively to the debates that we have.
You have been read the rules of the road, and you know that all of our policy discussions are done openly in public.  There is no smoke‑filled room.  And so it is very important that all views be heard.  Toward this end, we go to great lengths to invite people who have data that needs to be considered, as well as to provide opportunity in open public hearing for opinions to be expressed by all concerned parties.
So, again, I thank you in advance for the effort that you will expend on our behalf, and welcome you either as new members or temporary voting members and also guests of our committee today.  Thank you, again.
DR. SMALLWOOD:  Thank you, Dr. Epstein.
Before we move quickly to follow the agenda, I would like to make the following announcement and just an administrative note.  The announcement is as follows:
Farmer and FDA are co‑sponsoring an error and accident reporting workshop for manufacturers of biological products on March 31st, 2000, at the D.C. Renaissance Hotel in Washington, D.C.  The target audience for this workshop includes manufacturers of vaccines, therapeutics, allergenics, in vitro diagnostics, and plasma derivatives.  The focus of this workshop does not include blood banks or source plasma collection centers.  Registration information is available through Farmer's web site at the following:  farmer.org/meetings.  farmer.org/meetings.
I would also like to remind everyone, when you are speaking, to please speak directly into the mike, and for those individuals that are speaking from the floor, please announce your name and your affiliation.  And please be mindful of the time limitations that we have set.  We will try to be flexible but we do need to keep the meeting moving.
Thank you, and at this time I will turn the proceedings of this meeting over to the chairperson, Dr. Blaine Hollinger.  Dr. Hollinger?
DR. HOLLINGER:  Thank you, Dr. Smallwood.  Yes, on the microphones, you do have to turn them on and off when you want to speak.
I do want to also welcome the new members here, and my condolences to the old members here.  I thought I was supposed to be off this committee about a couple of months ago, but you are going to have to put up with me at least for another few meetings.
This is a very important committee, and I think the important thing is that the committee is actually for advice only; recommendations may or may not be taken by the FDA.  But it is important to share your feelings about the important matters that come before this committee.
So, with that in mind, we do have a very full agenda for today, so I think we will start out, as we always do, with some committee updates.  The first one will be on Bacterial Contamination of Platelets, by Dr. Chiang Syin.
DR. SYIN:  Thank you, Mr. Chairman.
I guess I have the honors to draw the first blood this morning.  I will take the opportunity to summarize the FDA Workshop on Bacterial Contamination of Platelets which was held on September 24th last year.  In your package you will find a copy of Dr. Edward Snyder's closing remarks highlighting the issues raised in this workshop and a 1995 NIH/FDA Conference with a similar but broader theme on Microbial Contamination of Blood Components.
The objectives of this workshop could be briefly summarized as to obtain current information on bacterial contamination of platelets, and to encourage research and development efforts to minimize transfusion risk.  There are several reasons that prompted us to set up this workshop.
As you will remember, the 1995 conference, in an effort to address microbial contamination problems in blood products, called for the following actions:  improved surveillance; further investigation into novel screening and detection methods; and judicious use of blood components.
As an agency concerned about public health, we were eager to find out what had happened over the last four years and what we have to do to further reduce the transfusion risk associated with bacterial contamination.
The reasons that we limited the scope of the workshop to only platelets, there is a rising trend since 1976 that the contribution of bacterial contamination to transfusion fatalities reported to FDA has increased to about 10 percent of all cases from 1990 to 1998, and platelets were implicated more frequently than red blood cells by a ratio of 2 to 1.
Several other factors also contributed to our consideration, for example, the current practice of using pooled platelets from random donors, which may increase the chance of contamination significantly; and platelets, unlike the red blood cells stored under refrigeration, are stored at 22 degrees Celsius up to five days.
This workshop itself was divided into three major scientific sessions to showcase the advances in surveillance, detection methods, and prevention measures over the last four years.
As you can see on this slide, Dr. Mo Blajchman of McMaster University in Canada opened the first session by reviewing the prevalence data from several prospective studies conducted in the last decade.  The rate of contamination of platelets, in the range of 1 in 2,000 to 3,000 units, is far greater than that found for red blood cells.
Due to the limitation of time today, I will not discuss the data presented by these surveillance programs, but there is a clear message that bacterial contamination remains a significant problem for platelets.
Dr. Len Friedman opened the second session with a presentation of all the factors that may play a role in the development of a detection test, such as sensitivity should be high, but what is the minimum requirement?  The current dating period for platelets is only five days, is an important consideration for any test requiring a long period of time to complete, such as bacterial culture or automated culture system.
The factors like testing facility:  Where should a test be performed?  At blood centers or transfusion services?  And test complexity should be considered as well, especially with the test, which requires sophisticated equipment, substantial training and skill of the test handlers.  And, finally but not least, cost could be a major factor dictating the success of any new test.
This table lists many different tests that have been developed for the detection of bacteria in blood products.  As mentioned earlier, the sensitivity and turn‑around time are the critical factors in assessing the applicability of this test.
For example, the sensitivity for culture, using a manual or automated system, could be in the range of 1 to 10 colony forming units per milliliter.  However, a significant amount of time, usually in days, is required, which could be difficult for platelets with a dating period of only five days.  On the other hand, certain tests of reasonable sensitivity that only require a short time to get a conclusive result may be useful as a pre‑transfusion test.
The third session was chaired by Dr. Steven Wagner of ARC, to evaluate the strategies designed to prevent bacteria from contaminating platelets or to inactivate any bacterial pathogens that may have entered the unit of platelets.  Carl McDonald of UK evaluated 12 different disinfection techniques, and found the combination of application of isopropyl alcohol followed by iodine tincture to be effective.  In a field study of 100 volunteers, this prep reduced skin bacteria from the donor's arm by 99.8 percent.
The strategy of diverting the first 15 mL of collected blood is currently under investigation.  The preliminary results showed a reduction of over 70 percent in contamination from collected units.
A presentation by Dr. Blajchman summarized the studies showing that leukoreduction could be effective in removing bacteria from contaminated units.
For the inactivation method, Dr. Lily Lin presented data supporting a direct strategy utilizing a photochemical treatment with psoralen S‑59 and a long wavelength UV light.  The method was shown to be effective in inactivating a wide spectrum of bacteria strains in single donor and pooled platelet concentrates up to five days.  This method is currently under Phase III clinical study in Europe and the U.S.
The conclusions of the workshop were drawn from several major points that emerged from this workshop.  This could be summarized as follows:
First of all, bacterial contamination is a significant problem for platelets, more so with wider acceptance of NAT testing for viral markers.  Second, we need to strengthen current surveillance efforts, possibly by making reporting mandatory and harmonizing the collection and testing protocols from different programs.
Third, we also need to reduce transfusion risks.  Measures such as better skin disinfection that could be readily validated should be adopted. Implementation of testing for microbial detection should be considered, concurrent with an extended dating period to seven days.  And the last point is, we need further evaluation and development of novel detection and inactivation methods.
As a follow‑up on this workshop, FDA has taken several actions.  The first action taken is, within a month the Office of Blood Research and Review established the Bacterial, Rickettsial, and Parasitic Agents staff within the Division of Emerging and Transfusion Transmitted Diseases.  A research program for the detection of bacterial contaminants in blood is currently underway.
Second, in the same month the PHS Bacterial Contamination Working Group, or the so‑called BWG, was created under the directive of Dr. Jay Epstein to address the scientific and regulatory issues raised in the workshop.  BWG is currently chaired by Dr. Jong Lee and myself, and its members include scientists from NIH, CDC, ARC, and FDA.  Several topics, including evaluation of isopropyl alcohol/iodine tincture, diversion of initial blood collection, and extended dating period are currently under discussion.
This concludes my summary.  Thank you.
DR. HOLLINGER:  Any comments at all from the committee, or questions?
[No response.]
DR. HOLLINGER:  Dr. Syin, just a question on the platelets.
DR. SYIN:  Yes, sir.
DR. HOLLINGER:  Are they still equally effective at seven days, and so on?  Extending the date, does that alter the effectiveness of the platelets as a product?
DR. SYIN:  That is one major area we need to address before we will adopt any of those policy changes.
DR. HOLLINGER:  Yes, Dr. Simon?
DR. SIMON:  That was studied quite some time ago, and they are effective to seven days.  That was published, but actually they were allowed‑‑dating was to seven days to a couple of years, and then was pulled back because of the concern about contamination.
DR. HOLLINGER:  Okay.  Thanks, Toby.
Okay.  Thank you very much.  The second update on a workshop is on the Criteria for Safety and Efficacy Evaluation of Oxygen Therapeutics as Red Cell Substitutes, and we are going to have this update by Dr. Paul Aebersold.
DR. AEBERSOLD:  The first overhead is the most important information I am going to convey to you today, because this is the web address for a transcript of the workshop on Criteria for Safety and Efficacy Evaluation of Oxygen Therapeutics as Red Cell Substitutes, so the entire day and a half is available to read.  It is fascinating reading.  For the record, it is www.fda.gov/cber/minutes/workshop‑min.htm.  The second overhead, please.
This is a flyer for the workshop, which was jointly sponsored by FDA/CBER, and by the National Institutes of Health, NHLBI, and the United States Army.  It was held September 27th and 28th, Workshop on Criteria for Safety and Efficacy Evaluation of Oxygen Therapeutics as Red Cell Substitutes.  Next.
The agenda‑‑can that be focused a little bit?‑‑the agenda included an update on the current safety status of blood products by Dr. Harvey Klein from NIH; a talk on the safety considerations of various investigational red cell substitutes by Dr. Abdu Alayash of CBER; a discussion of the efficacy evaluation criteria for red blood cell substitutes as oxygen therapeutics by Dr. Toby Silverman of CBER.
The second session was presentations by manufacturers who are fairly advanced in their clinical trials, and they included Baxter Healthcare Corporation; Alliance Pharmaceutical Corporation; Biopure Corporation; Hemosol, Inc.; and Northfield Laboratories.  Following the prepared remarks by these sponsors of investigational agents, all of those representatives then took the table up front and fielded questions from the panel members.
The next slide will show our panel members that we had.  Without the affiliations, they were Jeffrey Larson, Stephen Cohn, James Holcroft, Michael Joyner, Margot Kruskall, Paul Ness, Reuven Rabinovici, Richard Weiskopf, and Gus Vlahakes.
The structure of the workshop, other that the prepared talks that I just described, the rest of the workshop was structured as panel discussions around questions that the FDA considers on a daily basis.  We did not ask any of our panel members to give prepared presentations.  It was a very wide open discussion of the questions that we presented to them.
And if we could switch to the slides now, I will basically summarize the workshop, if it can be summarized, by discussing the questions.  I would like to emphasize that it was not a consensus workshop, the purpose was not to find consensus amongst the panel members on the questions that we asked; and that the update I am giving today, I have assured every sponsor of a blood substitute product that there is no new guidance today.  This is merely a summary of the workshop.  Next slide, please.
We asked several questions about safety.  Toxicities and laboratory findings known or thought to be associated with hemoglobin based oxygen carriers, including cardiovascular hemodynamic aberrations, immune cell activation, neurotoxicity, coagulation changes, gastrointestinal changes, free radical generation, decreased host cell resistance to infection.  Next slide.
And the questions we asked panelists:  Are there any potential toxicities which should be added to the list?   There were.  Myocardial injury, and basically every‑‑liver, kidney, pancreas, every organ system was mentioned, I think.
Which of the listed findings is potentially clinically significant?  I think that all of them was more or less the consensus.
Does the use of oxygen therapeutics affect the incidence, susceptibility to, or the severity of systemic infections?  That was discussed.  There are some publications that there are interactions between soluble hemoglobin and bacterial endotoxins.
What evaluations should be included in the safety component of a clinical trial?  I can't summarize a day and a half, obviously, but one of the points that was made by a panel member was that the symptoms that one sees in awake, normal volunteers such as nausea and vomiting, may be a harbinger of more serious adverse events that would occur in stressed patients, surgical patients or trauma patients, and that it might be very important to understand the mechanism of causing nausea, vomiting, etcetera in the awake volunteers to find out what is really going on with these‑‑ hemoglobin‑based products I think were mentioned in particular, but there also are for fluorochemical‑based oxygen carrying therapeutics.  Next slide.
We basically had a half day devoted to questions in trauma care, and then a second half day, the following morning, was discussion of questions around efficacy and safety in elective surgery.  So just in the chronology that we held the workshop, trauma was first.
Should mortality be the endpoint of choice for clinical trials in hemorrhagic shock or exsanguinating hemorrhage?  Are there any endpoints that could serve as surrogates for mortality, and what would constitute satisfactory validation for such endpoints?
It was, just to give you the flavor that this was not a consensus conference, we had statements or views expressed such as the following:  that mortality is an unambiguous endpoint.  That is pretty clear.  Another comment was that mortality may be a misleading endpoint, particularly in patients who have traumatic head injury, and there was basically a call that trauma patients with head injury should be studied separately.  Another comment was that mortality is an insensitive measure of benefit.  So, to emphasize that we were not a consensus conference, we had a wide discrepancy of views on mortality as an endpoint.
As for surrogates for mortality, there was discussion of potential candidates but no agreement that there were really much in the way of validated surrogates for mortality, and of course in a trauma setting where you have your endpoint of mortality available, it is also difficult to want to seek some other endpoint because you have mortality rather immediately available in trauma, certainly within 28 days.
Surrogate endpoints are very valuable in situations such as cancer survival, where you have to wait five years to see if people have a relapse.  Then a surrogate is very important, to get information earlier, but you have the mortality endpoints almost as fast as you have any other endpoints in trauma.
What would constitute validation for such endpoints?  Well, they would clearly have to be shown to correlate clinically.  The next slide, please.
Are there any endpoints that are acceptable in the face of an adverse mortality outcome?  If you are not saving lives, if you are costing lives, it was I think difficult for people to come up with a reason why the product might be effective.
Could the product have an effect on a serious morbidity that has substantial impact on day‑to‑day functioning?  Yes, it could, perhaps.
Are changes in morbidity scores, for example, APACHE, an appropriate measure of morbidity outcomes?   And in that regard there were several comments that the APACHE III scoring system is a validated outcome predictor, but on the other hand, more than 50 percent of the predictive value of that APACHE III is due to the Glasgow coma score in the previous 24 hours, and the major component of the Glasgow coma score that gives it this predictive value is the motor component.  Next slide.
Where blood is not available, should the product be tested in actual acute blood loss situations to demonstrate impact on survival?  I think in general that the historical development of blood substitutes, that a lot of the intended use of them would be in situations where blood is not available, such as on a battlefield.  And yet when they are being evaluated, they are often being evaluated in major medical institutions where blood is available.
So we had two discussions, two questions, and we will get to the next one.  One is where blood is not available.  One is where blood is available as a comparator.  And just as a matter of theoretical possibility, a blood substitute could be less safe than banked blood and inappropriate to use in surgery, for example‑‑this is just a theoretical discussion‑‑and yet might offer a tremendous benefit in situations where there is no blood available.  So it could be worse than blood but better than no blood.  It could be an intermediate type of product.
So these were the questions we asked:  To what extent can data generated in an emergency room or operating room setting be extrapolated to the rural setting?  And are clinical trials in a rural setting necessary to demonstrate efficacy and safety in settings where there is a delay to definitive care?  And are trials in the ambulance setting necessary?
There was a rather strong belief expressed that one cannot extrapolate fully from an emergency room setting to a field setting where definite control of bleeding is problematic; that you don't have the same things available in the field as you do in a major urban trauma center.  For one thing, you won't have plasma and platelets available.
There was an overall, I think, sentiment amongst most panel members that clinical trials to assess the safety of blood substitutes should begin in a more controlled setting of elective surgery; that trauma should probably not be the first indications that are studied because it is very difficult to tease out adverse events in bleeding, traumatized patients from the underlying problems that they are experiencing.
But also in that regard there was a sentiment that a safety evaluation could have‑‑one wouldn't need to define the safety parameters of a blood substitute in exquisite statistical detail with a tremendously huge study in elective surgery, before one would be able to have enough sense that it is safe enough to at least proceed to trauma trials.  The next slide, please.
Where blood is not available, to what extent can efficacy demonstrated in clinical trials of product use in cases of civilian trauma be extrapolated to efficacy and safety in combat trauma?  I think that the panel recognized that there are many differences between battlefield care and  urban, certainly in major urban centers, "scoop and run" type care where you have typical 20‑minute delivery to definitive care, whereas in a battlefield situation the Institute of Medicine held a workshop recently, and four hours was a typical kind of delay to definitive care.  So it is not clear that one can extrapolate.  Next slide, please.
Where blood is available, can clinical equivalents in mortality between an oxygen therapeutic and blood be a basis for licensure?  If yes, what lower 95 percent confidence interval for mortality rate would be acceptable?
Well, the panelists would not let themselves be suckered into a discussion of trial size.  We, of course, when we said what 95 percent confidence interval for mortality would be acceptable, for example if you have a 15 percent mortality in trauma patients who need a blood transfusion, what increase in mortality would be acceptable as a confidence interval‑‑not a point estimate, mind you.  Let's say the point estimates were identical, 15 percent in a controlled blood group and 15 percent in a blood substitute group, what confidence intervals would the panelists want to see?  They would not‑‑they were not about to answer that question of trial size in trauma.
I might should point out that Dr. Toby Silverman's talk was the current FDA guidance on efficacy trials with blood substitutes, and that is part of the transcript of this conference.
But, in general, could clinical equivalence in mortality be a basis for licensure?  I suppose that the committee more or less agreed that in principle the answer for that could be yes, that one wouldn't have to be any better than blood in any way, shape or form; if one were equivalent, that it could certainly be a basis for licensure.
Then if we turn to the next slide and try to wrap up in a couple minutes here, elective surgery, should an oxygen therapeutic be evaluated in controlled clinical trials in hemodynamically unstable patients requiring blood, prior to licensure for elective surgery, to ensure that use in surgical patients at the highest risk would not lead to a worse outcome than if blood were used?
The genesis of this question is, if one studies hip replacement surgery, where the vast majority of the people are expected to come through stably through the whole surgery and without any major morbidities and minimal, minimal mortality, the panelists had great concern that if FDA were to ask people who were seeking a surgical indication such as hip replacement to study unstable patients, that this was somehow mandating that a sponsor seek an indication.  And it is not the FDA's role, the panelists felt, for FDA to tell sponsors of investigational agents what indications they should seek.
But that was not the basis for the question.  The basis of the question was, since you have so few unstable patients in surgery, how can‑‑yet it happens now and then‑‑before we licensed a product, and if we expected in a surgical setting that there would be very few unstable patients, there would be no statistical power to draw any inferences about how the product behaved in unstable patients.
Should we then mandate a study in unstable patients where you know you can find them, such as in trauma, to get a feeling for the safety profile there, knowing that there would be relatively rare cases of unstable patients who are going through elective surgery?  I won't say that the panel answered the question, but there was a lot of discussion about that.  The next slide.
Should an oxygen therapeutic be evaluated in a surgical setting with a high degree of patient risk to assess whether those risks are increased by the use of the product?  Let me just go through a few comments by various panel members, that only after evaluation in a controlled clinical setting should the product be evaluated in less controlled circumstances; but of course that evaluation in trauma may be a better model for unstable surgical patients than surgical studies themselves.  There was a strong sentiment that unless trauma is studied, an area with great potential use for blood substitutes will not have been studied.  The next slide.
FDA has proposed that studies be powered for safety as well as efficacy, and that safety endpoints should be defined prospectively.  If a sponsor is conducting a single pivotal trial in a stable elective surgery situation, what safety endpoints are most likely to predict adverse events in patients at higher risk?  Based on the available safety data, what safety endpoints should be required?
There were strong statements from panel members that a surgical study should include a wide range of patients, all ages, and that it was important to look at all different risk factors; that patients, many surgical patients‑‑basically, the study should not be studying Olympic athletes who are going through surgery, but should include older patients who have coexisting and often undiagnosed diseases‑‑diabetes, chronic obstructive pulmonary disease, cardiac ejection fractions less than 25 percent, chronic liver disease, etcetera‑‑that these should be included.
The last slide, I believe‑‑that was the last slide.  Then let me just summarize.  During this elective surgery discussion there was discussion of animal models, and it was pointed out that there are stressed animal models available such as a renal model or a spontaneous hypertensive rat model, so that one can actually do your preclinical work in stressed animal models.
Just a few comments from the panel members, that it was stated that the product should be as safe as blood because, after all, blood is numerically quite safe; that the traditional number of subjects in drug trials is typically 3,000, and that is not an FDA guidance but that is just a comment from a panel member, and that panel member said that there is a safe alternative to a blood substitute product, and that is banked blood.
The product may not be safe in all environments.  It would be wise to study the product in all settings where it is likely to be used.  The product should be very safe for use in elective surgery, especially where blood is available.  The endpoint in elective surgery, reduction or elimination of allogeneic blood usage, one panel member considered that to be a biased endpoint, basically in favor of finding an effect of the product.  	And, finally, if reduction of allogeneic blood use is the efficacy endpoint for surgery, then investigators should try to include patients with large volume blood loss to test the capacities of the product.
So, I know these aren't any answers to the questions, and that was not the intent of the workshop, but it is a fascinating transcript.  It was a very interesting meeting, from a discussion from a large panel of experts.  Thank you.
DR. HOLLINGER:  Thank you, Dr. Aebersold.
Any questions from the committee?  Dr. Stroncek?
DR. STRONCEK:  I would just like to encourage the FDA to continue to hold‑‑that I believe blood is very safe, and we have worked hard to get it there, and any alternative product should be held to the same high standard.  And I concur with the member of your panel who said any blood substitute should be as safe and as effective as blood.
I would like to point out that while blood supplies have been adequate, it appears that the demand is starting to outstrip supply and there are shortages of certain blood types.  So if people are clever and look hard enough, there may be surgical situations, particularly with people with Rh negative blood or unusual phenotypes for making allo antibodies, that they could really try a blood substitute as a situation where people don't have blood available.
DR. HOLLINGER:  Yes, Dr. Fitzpatrick?
DR. FITZPATRICK:  Well, I would just like to ask what is going to become of the conference?  Is there going to be a summary document or a revised guidance, as was discussed?
DR. AEBERSOLD:  I think the answer to that is yes, but I do not want to right here say any timetables.
DR. FITZPATRICK:  Can you tell me which, whether it is going to be a publication of a summary document, or is it going to be a revised guidance?
DR. AEBERSOLD:  It is our hope to have new guidance.  Since the transcript is available, I mean, a summary is nice but the transcript is available on the web, so everything that everybody said is there, and I think our job is to try to pull together our understanding of that workshop and incorporate that into a revised guidance, if we need to revise our current guidance.  And, as I said, our current guidance is part of that workshop transcript.
DR. HOLLINGER:  It sounds like it was a very difficult workshop, particularly, I mean, a lot of questions it sounds like were raised on the issues of safety and efficacy but not much resolution it sounds like was found in which way to proceed at this time.  A difficult, difficult situation.
DR. AEBERSOLD:  Okay.  Thank you.
DR. HOLLINGER:  Thank you.  The next workshop update is on implementation of universal leukoreduction, a very important issue that has been discussed at this committee in the past.  This will be discussed for us today by Dr. Jong‑Hoon Lee.
DR. LEE:  Thank you, Mr. Chairman.  I do not have slides, in contrast to other speakers, so that should give you a break in straining your eyes to read small print.  I would like to just take a few minutes to summarize our recent Workshop on Universal Leukocyte Reduction, more specifically the implementation of universal leukocyte reduction.
The FDA sponsored a public workshop entitled "Implementation of Universal Leukocyte Reduction" on December 10, 1999 in Bethesda, Maryland on the NIH campus.  The workshop was intended to stimulate public discussion on how best implement pre‑storage leukoreduction as a routine step, that is, universal leukocyte reduction in the manufacturing of whole blood, red blood cells, and platelets for human transfusion.
The FDA anticipated that the ideas and experiences exchanged at the workshop may serve as a source of information for the blood industry in planning for universal leukocyte reduction, that is, industry providing guidance to industry, as well as assisting the agency in formulating regulatory recommendations.  Speakers included representatives from the academic community, the device industry, the FDA, and the blood industry, who presented information and opinions on the following major topics or issues:
Firstly, the current use of leukocyte reduced blood products in the United States; secondly, how aggressively and according to what time frame pre‑storage leukoreduction should be recognized as a new blood manufacturing standard in the United States; and, thirdly, the experiences to date in the U.S. with respect to implementing leukoreduction as a routine blood manufacturing step.
An open panel discussion included critique of the proposals to and by the FDA in formulating new regulatory recommendations.  As intended, the discussion focused on the implementation of universal leukocyte reduction.  Scientific, clinical and economic aspects of universal leukocyte reduction were discussed only to the extent necessary to support a discussion about implementation issues.
The following opinions emerged as the major points to consider in drafting a future CBER guidance document on universal leukocyte reduction.  Point number one:  Blood centers should design their own specific implementation plans within a general framework established by the FDA.  Point number two:  Two years may be optimal as the FDA recommendation on the time limit to full implementation of universal leukocyte reduction.
Point number three:  The current FDA recommendations on quality control testing should be updated to provide a higher level of assurance that blood manufacturing complies with established leukoreduction standards.  And, point number four:  A CBER guidance document on leukocyte reduction to which applicants may self‑certify conformance in obtaining a licensure, in other words, a pilot self‑certification licensing program to be substituted in lieu of the conventional license application process, should facilitate the shipment of leukoreduced blood across State lines without compromising public health.
Further, these opinions recognized that the implementation of universal leukocyte reduction will, first, contain the current haphazard use of bedside filtration and, second, increase the demand for single donor platelets at the expense of pooled random donor platelets recovered from whole blood donations, unless pre‑storage pooling of random donor platelets is co‑recognized as acceptable blood GMP.
Leukocyte reduction is increasingly being regarded as blood GMP rather than as the practice of medicine, as it was once recognized when leukocyte reduced blood components were initially introduced.  Insufficient reimbursement, not necessarily excessive cost, remains as the primary obstacle against the rapid implementation of universal leukocyte reduction as a new blood GMP standard.
Efforts are ongoing at the DHHS level to coordinate the issuance of new regulatory recommendations about universal leukocyte reduction by the FDA with the related activities at the Health Care Financing Administration, so that the implementation of universal leukocyte reduction indeed enhances the overall quality and ability of patient transfusion support, as intended by the FDA, without introducing indirect adverse effects.
I might add that the participants at the Implementation of Universal Leukocyte Reduction Workshop of course consisted largely of those members of the transfusion community that supported universal leukocyte reduction, and I might add that the points that emerged as the major consensus points reflect those that are already in favor of the policy.
Subsequent to the workshop, however, there has been what appears to be a barrage‑‑it may be an overestimation, or over‑representation by the few‑‑but nonetheless a series of written, formal written communications, e‑mail communications, phone communications against the policy, as well.  The activity post‑workshop underscores the basic controversy behind the policy, but this does not change the FDA position in favor of moving ahead with implementation, but does indeed complicate the decisions discussed at the workshop, that is, the optimal timing to implementation.
I think I will reserve my comments to that, and entertain any questions if there are any.
DR. HOLLINGER:  Yes, Dr. Simon?
DR. SIMON:  I don't know if you are at liberty to answer this, but at this point do you anticipate that there will be formal rule‑making, that is, will be regulations which will make it required that all red cells be leukocyte reduced, and all platelets?
DR. LEE:  I anticipate that there will be first a guidance document, and the experience under the guidance document will probably dictate whether we move to formal rule‑making.
DR. HOLLINGER:  Can you elaborate a little bit more on, you said you had a lot of e‑mails and other things coming in.  Where were these emanating from, primarily?  I mean from blood banks or from outside interests or things of that nature.  And what sort of were the substance of them?
DR. LEE:  The originators of the communications against the policy consisted primarily of academic transfusion medicine specialists, and the overall number is unclear because all of the communications appeared very similar with each other.
DR. HOLLINGER:  Sort of like "write to your Senator" or something like that, huh?
DR. LEE:  Presumably the numbers are still large behind those communications.  And the issue primarily consisted of the fact that not all patients require leukoreduced blood, and that this still remains best as the practice of medicine rather than as blood manufacturing, and therefore that FDA should probably not move forward as rapidly as we intend to.
DR. HOLLINGER:  Yes?  David Stroncek.
DR. STRONCEK:  Again, I would like to encourage the FDA to move rapidly, you know.  And one good thing about academics is, we have a lot of bright minds.  One bad thing is, you hear every opinion across the spectrum.
And as an advocate of universal leukocyte reduction, I think the current situation is very difficult in that there is all kinds of different bags, and as we move in an academic setting to go to all universal leukocyte reduction, as we try new machines, there are bags available with filters and without, and all that makes things very costly.  And it is costly for physicians and nurses and staff in blood banks to sort out who gets the leukocyte reduced blood, who doesn't.  So I think if we move forward, these economic‑‑the price will go down, and it will not be such an economic barrier, and it will be easier for all of us.
DR. HOLLINGER:  Dr. Epstein
DR. EPSTEIN:  Yes, just a few comments.  First of all, this was a mass mail campaign in that we received identical letters from numerous correspondents.  On the other hand, we certainly read the comments and are attentive and understand the importance of the issue to those who write in.   It is the policy of the agency, however, not to respond to a mass mail campaign, and so there will in all likelihood not be individual responses to those persons who wrote in.
The policy issue on universal leukoreduction, of course, has been debated in an open public meeting.  For those who were not in attendance in September 1998, it was well recognized by the agency and the discussants that there was a large range of scientific views about the benefits and potential risks of universal leukoreduction above and beyond specific settings where benefits were established.  But there was a very strong recommendation by the committee, six votes in favor and three abstentions, whether we should move toward universal leukoreduction on the scientific merit.
And let me comment parenthetically that we did not bring to the committee at that time the question whether there was scientific benefit for theoretical reduction of risk from transmissible spongiform encephalopathies.  That question still hangs in the air, and we will bring it to a future scientific advisory committee.  But, the issue of TSE notwithstanding, it was the strongly held view of at least one advisory committee on that occasion that overall the aggregate benefits warranted moving toward universal leukoreduction, leaving the FDA with the question of how fast should we move and how do we address the implementation issues, which are formidable.
Blood centers have to create adequate facilities in which to do leukofiltration or leukoreduction by other means like aphoresis.  There is some sense that there is a need for more products on the market, such as leukoreduction filters.  There is the issue of moving leukoreduction into the blood center as opposed to the bedside.  There is the issue of defining the current scientific standard to define adequate procedures, and product standards for the leukoreduced product.  And of course underlying all of that is the unresolved issue of reimbursement.
Now, as was made very clear, reimbursement is not FDA's issue per se.  On the other hand, the Department of Health and Human Services, of which HCFA is a component, is very mindful of that issue and has been working very aggressively to try to develop a solution whereby the costs can be properly passed through to sources of reimbursement.
We think that we need to continue to move in this direction, that it is an appropriate quality standard for the products, indeed for non‑leukocyte products.  In other words, for products whose effectiveness is based on containing the leukocytes, that the leukocytes are of no benefit otherwise to the product.
And I don't think that there is a lot of debate on that point.  The point that is being debated is whether the effects of leukocytes are tolerable except in certain patient groups, and so the argument would be that if there no need for them to be there and if they can cause adverse effects, they are better removed.
So that is why we feel that the issue has moved into a domain of defining a product standard along the lines of GMP, rather than defining a clinical use standard, which is where the matter is now in the clinical domain.  So I think that Dr. Lee correctly states that it remains FDA's point of view that we should move our system toward that end.
And I think it is worth commenting that at least one large entity, namely the American Red Cross, has committed itself to move toward universal leukoreduction, suggesting that there are private sector solutions for these implementation issues.  Nonetheless, we do want to allow sufficient time and sufficient thought to be applied to the implementation issues so that we can have a smooth transition.
So, again, we remain open to input through public statements, correspondence, academic publications and other communication, but those who have written in in the form of a mass mailer should not be expecting individual responses from the agency.
DR. HOLLINGER:  Thank you, Jay.
Yes, Mark?  Dr. Mitchell?
DR. MITCHELL:  Can you tell me what the discussion was about, surrounding the decision to move toward self‑certification?
DR. LEE:  Oh, FDA of course is in favor of that, and in fact a pilot program for self‑certification has already been implemented in small pieces, and the FDA's intent was to add the leukoreduction piece to that overall program of self‑certification for licensure.  How to implement that exactly still remains to be resolved, but it will probably be issued in the form of a guidance entitled specifically as a pilot licensing program on how to self‑certify, in other words, a set of criteria, more or less some licensing criteria that are written down in a guidance document to which you simply refer to and self‑certify.
DR. MITCHELL:  My question was, you know, how do you determine whether somebody is‑‑why would you decide that this is an appropriate condition under which groups should self‑certify, as opposed to being more tightly regulated?
DR. LEE:  This is an effort to expedite the ability of blood centers to ship leukoreduced blood components across State lines, in other words, to obtain licensure.  And it is FDA's intent to verify correct self‑certification at inspections on follow‑up.
DR. HOLLINGER:  I am going to take one more question.  Dr. Stroncek?
DR. STRONCEK:  I am not familiar with this pilot program, but in answer to your question, I would assume that you are talking about very standardized products and systems that are developed to deliver a leukocyte‑depleted product.  So if the manufacturer is selling you this, and this is what it is supposed to do, and I think if you are a blood bank and FDA comes with criteria, you can say, "Well, you tested so many of these and they perform as the manufacturer said," then I think that self‑licensure would make some sense.  Is this what you are proposing?
DR. LEE:  Yes.
DR. EPSTEIN:  I just want to put this in context.  You know, we have presented to the committee several times a blood action plan which was started in July '97, antedating the leukoreduction question.  And one of the concepts of regulatory reinvention that was put forward was that for a well‑standardized blood product such as certain blood components, it would be possible to move to a model where we generated monographs that become additional specific product standards in the Code of Federal Regulations, against which a blood establishment could certify compliance and then be licensed on that basis.  So this is a regulatory reinvention concept which has already been applied in several pilots.
In terms of validating the pilot, we still do pre‑approval inspecting, and that is how we will determine whether there was actual compliance against stated self‑certification.  And only if we find that the industry is able to maintain compliance with standards promulgated in that way, will we move forward to putting forth more licensing protocols on that model.  So this wasn't invented for the leukoreduction issue.  However, we have recognized that if we can do a pilot program on leukoreduction, it would create the opportunity for entities to become very quickly approved.
DR. HOLLINGER:  Okay.  Thanks, Jay.
We are going to move on, then.  Thank you, Dr. Lee.
DR. LEE:  Thank you.
DR. HOLLINGER:  The next workshop update will be by Dr. Tom Lynch on the workshop on Parvovirus B19.
DR. LYNCH:  Good morning.  Last December the Division of Blood Diseases and Resources at the Heart, Lung and Blood Institute organized a workshop on Parvovirus B19 to consider what implications this virus had for transfusion medicine.  The organizers of the conference, George Nemo, Luis Barbosa, and Barbara Alving, assembled a panel of medical and scientific experts in this virus and in transfusion medicine to consider a broad range of topics touching on all relevant aspects of Parvovirus B19.
In particular, the workshop focused on four questions:  the prevalence of virus in blood donations; the frequency with which the virus is transmitted by transfusion; the clinical consequences to the recipients of those transfusions of an infection; and what potential value screening of blood donations for this virus might have.  The workshop was not charged with making any formal findings or recommendations.  However, there were several areas in which a consensus appeared to emerge.
First of all, the infectivity of B19 that may be present in transfusable blood components is not completely understood, nor is the ability of antibodies that might also be present in those components to neutralize the virus fully understood, either.  There is, however, little evidence of widespread morbidity associated with the transmission of this virus through transfusion, although the frequency with which such transmissions occur could easily be underestimated because of the asymptomatic nature of most infections and the possibility of misdiagnosing transient anemias and reticulocytopenias.
Presently there is insufficient clinical evidence to warrant the introduction of universal testing of blood or transfusable components for this virus, and if testing were to be introduced, it would make more sense to focus such testing on units that are destined for high‑risk individuals, such as seronegative pregnant women and the immune compromised patients.  And there was a clear call for additional research into the significance of this virus, particularly in the setting of transfusion medicine.
Now, despite the focus of this workshop on blood and blood components, I was asked to make some remarks on Nucleic Acid Testing in the context of plasma for further manufacturing.  I summarized the recommendations that this committee made last September, that such testing could be introduced as an in‑process control over the manufacture of plasma derivatives, and I gave some background into the reasons for that decision.
I also took the opportunity to discuss some preliminary thoughts the agency has on how such a test would be adequately validated for the purpose of licensure.  As you know, the agency has published guidance on Nucleic Acid Testing of other viruses such as HIV, and we think, with the possible exception of the clinical validation of such testing, most of this guidance should apply to Parvovirus as well.
However, a working group within OBRR that has been considering standards for such tests has identified two areas in assay valuation that may need modification in order to be applied effectively to Parvovirus testing, and those are the determination of preclinical sensitivity and specificity.  I thought I would share these thoughts with you, as well.
In outline, we think that a determination of preclinical specificity of a nucleic acid test for Parvovirus B19 should include two components.  One would be the testing of individual donations, randomly selected, for the virus, and confirming any positive results that are obtained during the screening.  Confirmation should be by both repeat testing and by a separate, different confirmatory test.  The titer of any positive unit so identified should also be determined.
The study should then move on to testing in minipools, which we think is the most likely mode of implementation, and that segment should include a total of 100,000 plasma donations included in these minipools.  Again, any positive test should be confirmed, and a positive result in a minipool should be traced back to an individual unit whose positivity should also be confirmed and titered.
The second area is determination of preclinical sensitivity.  This might involve the testing of 20 or more known positive donations.  The availability of such donations is becoming more and more widespread, so there should be no difficulty in obtaining material for such testing.  And, again, a determination of viral titer in these units should be performed.
That testing would then move on to the minipool stage.  This would be the same 100,000 donations tested in the specificity segment, confirming any positive results, tracing back and confirming the positive units that are responsible for the positive results in the minipool, and determining titers on both the minipool and the individual unit.
And, finally, we thought it was important that some objective standard for effectiveness be established, and because the objective of this test is to cap the viral contamination in the manufacturing pool, we thought that such a standard should focus on the manufacturing pool.  Tentatively, based on a number of considerations, a viral titer of 10 to the 4th genome equivalents per mL is an initial proposal that we would consider at this time.
But I want to caution everyone that the data on which such a number is based has not been confirmed as strictly quantitative.  There is an effort going on now, in cooperation with laboratories at CBER and the NIBSC in the United Kingdom, to establish international standards for Parvovirus B19 DNA on which such quantitative tests can be accurately calibrated, and until that is accomplished, a hard number can't be set.
I think that is all I have to say.  I will take any questions, if there are any.
DR. HOLLINGER:  Thanks, Tom.
Questions for Dr. Lynch?  Yes, Dr. Fitzpatrick?
DR. FITZPATRICK:  Dr. Lynch, what is the current thoughts on what a confirmatory test after a repeat positive is?
DR. LYNCH:  Well, one good example might be repeating the PCR reaction but with a different set of primers directed to a different segment of the genome.  That would satisfy the requirement, for example.
DR. HOLLINGER:  And, Tom, what again is the prevalence of positive samples in donor population, and the incubation‑‑and the period of time that you find the virus in the blood?
DR. LYNCH:  Well, that, both numbers vary considerably.  The prevalence of a positive reaction would depend on how sensitive the test is, of course.  The titers can range from very low to truly astronomical numbers, 10 to the 14th, I have heard.  The estimates from screening efforts that have been done so far with large numbers of plasma donations have ranged from a low of 1 in 30,000 to a high of greater than 1 in 1,000.
Again, I think this variability has to do with the sensitivity of the testing that these various studies employed, but also the highly cyclical nature of infections in the general population.  We would, applying these numbers to the numbers given here, for instance, on a validation study, we would expect a significant number of positives to show up in the minipool segment of this screening, but relatively few in the single donor, random donation section.
DR. HOLLINGER:  I guess that is really why I asked, because you only had 500.
DR. LYNCH:  Yes.  Bear in mind that specificity testing is really to determine what the frequency of false positives are.
DR. HOLLINGER:  The other thing is, it also has a fairly short period of time that the virus is in the blood, isn't that correct?
DR. LYNCH:  Yes, at least at high titers, usually a week or so for the acute viremic phase.  However, as more sensitive tests have been brought to bear on clinical samples following acute infections, there are low residual levels of DNA that can be detected six months or more after an acute infection.  Those titers are very low, and we frankly don't know whether a reaction like that indicates the presence of infectious virus.
DR. HOLLINGER:  Or it could, but complex with antibody and therefore not infectious at that point.
Yes?
MR. GABRINSKI:  Nathan Gabrinski, North Dakota.  Would there be any point in looking at non‑‑
DR. HOLLINGER:  Could you just grab one of those microphones there just a minute, and again state your name and‑‑
MR. GABRINSKI:  Nathan Gabrinski from North Dakota.  Just wondering about the clinical significance, to get a handle on the clinical significance of Parvo, whether there would be a way of getting a sense of the number of non‑immune fetal hydrops cases that are Parvo positive, because this may be a bigger problem than we realize in the pregnancy situation.
DR. LYNCH:  I think there is at least preliminary data on that point that does suggest a very high frequency, something like 10 percent of the infections during the second trimester, may end up having severe consequences on the fetus, hydrops fetalis being of course the most dramatic of those.
DR. HOLLINGER:  Oh, yes, Dr. Stroncek?
DR. STRONCEK:  Last time you presented this, you talked about when you start to use this for clinical‑‑well, not clinical testing but actually screening out plasma units in pools, that you may ask manufacturers to go back and identify positive units, positive donors?
DR. LYNCH:  Right.  There is an important distinction to make here.  Thank you for asking this.
The proposal that we made last September did not require, in the ordinary application of the testing, a manufacturer to trace back a positive unit and notify an individual donor.  That was one of the threshold questions that this committee addressed.  However, because there is a need to confirm a result that you obtain in a minipool as being truly positive or falsely positive, there is a necessity during validation to trace back and identify the positive unit.
DR. HOLLINGER:  Okay.  Thank you.  Toby, last question.
DR. SIMON:  What is the status of your expectations by the agency on industry?  Are you anticipating this is now GMP, or is this something you are just investigating?
DR. LYNCH:  We have not drawn any such conclusion today.  We believe that there is a strong internal motivation within the industry to implement such testing, because of the acknowledged transmissions of B19 by some manufactured products derived from pooled plasma.  Anticipating that desire to implement this testing, we are trying to establish the regulatory context in which that would be done.
DR. SIMON:  So as of right now, it is not a requirement, but you are setting up what you would expect to see in terms of validation and‑‑
DR. LYNCH:  That's correct.
DR. SIMON:  ‑‑when you inspect the facilities.
DR. HOLLINGER:  Thank you, Dr. Lynch.
This completes the committee updates, and we are now going to move on to another topic which is going to be a very interesting, I think, and a lively discussion here on indeterminate HIV Western blots with only non‑viral bands.
Now, there are several speakers who are already assigned to speak, plus several individuals who have asked to speak during the open public hearing, so I am going to ask the speakers that have been assigned here to try to limit their remarks to about 10 to 12 minutes at the most.  So we want you to take your best shot at what information you have so we can get to the meat of the issue on this important topic.
And to sort of give us an introduction and background into what we are going to be discussing today and what the issues are, we have asked Dr. Mied to provide this to us.  Paul?
DR. MIED:  Thank you, Dr. Hollinger.
Recently, Genetic Systems Corporation of Redmond, Washington submitted to FDA a product license application supplement for their licensed Western blot kit, requesting that serum or plasma samples that show only non‑viral bands be reported as negative instead of indeterminate.  There are four licensed HIV‑1 Western blots currently being manufactured.  For consistency, approval of such a change in interpretive criteria for one kit should be carried over as a labeling change for all four Western blot kits.
In FDA's response to Genetic Systems regarding this supplement, FDA requested data demonstrating that this revision would not result in a risk of an indeterminate blot from a seroconverting donor being interpreted as a negative blot, that is, indicating the donor is not infected with HIV.  Now, in order to address the question of whether to allow a negative interpretation for a Western blot with non‑viral bands only is appropriate, the data supporting the scientific argument for the change and the benefit to the donors must be weighed against the concern for a potential public health problem that may result from this change in blot interpretation.
In an MMWR of July 21st, 1989 entitled "Interpretation and Use of the Western Blot Assay for Serodiagnosis of Human Immunodeficiency Virus Type 1 Infections," the Public Health Service recommended the use of the CDC/ASTPHLD criteria for blot interpretation.  These criteria are, for a blot to be interpreted as positive, any two of the following bands must be present:  p24, gp41, or gp120/160.
The virus specific bands on the HIV‑1 Western blot are:  p17 and p24, gag or core proteins; p31, the endonuclease component of the polymerase translate; gp41, transmembrane envelope glycoproteins; p51 and p66, reverse transcriptase components of the polymerase gene translate; p55, a precursor of gag or core proteins; gp120, the outer envelope glycoprotein; and gp160, a precursor of the envelope glycoprotein.  These are the virus specific bands on the HIV‑1 Western blot.
And here are the three bands, p24, gp41, and gp120/160, two of which are required for a blot to be interpreted as positive.  The presence of any band or bands that fail to meet the criteria for a positive blot results in an indeterminate interpretation, and for a sample to be reported as negative, there must be no bands at all visible on the blot.  This includes the absence of any non‑viral bands that often appear on Western blots, usually as very narrow bands at defined molecular weights.
In most cases, non‑viral bands result from the binding of certain antibodies in the individual serum to contaminating cellular proteins on the Western blot strip, and these are byproducts of the production of the whole viral lysate that is used in the manufacture of the strips.  Currently, the package inserts for all four licensed Western blots state that the criterion for a negative blot is no bands present or the absence of any band reactivity.
Non‑viral bands on a Western blot are to some extent kit specific.  For the Calypte HIV‑1 Western blot kit, the non‑viral bands most commonly seen are bands above gp120/160, p70, p7, and p5.  For example, here is a non‑viral band above gp120/160.  And here is a very nice example of a non‑viral p70 band on a blot interpreted as indeterminate that is otherwise a clean negative.  And here are some typical p7 or p5 non‑viral bands.
For the Bio‑Rad Novapath HIV‑1 Immunoblot, the non‑viral bands are a thin p110, a p90, and occasionally p70 or p40.  For the Genetic Systems HIV‑1 Western blot, p42 is the most frequent non‑viral band.  For the Organon HIV‑1 Western blot kit, they are p70, gp45, and p14.
If a repeatedly reactive donation is Western blot indeterminate due to the presence of non‑viral bands or viral bands that do not meet the criteria for positive blot interpretation, the donor is deferred indefinitely and is currently not eligible for reentry.  The donor is counseled that there is a chance that they are infected with HIV, and that they should receive follow‑up testing.
Now, if the Western blot pattern is stable for six months, they are reassured that they are almost certainly not infected with HIV‑1, but will remain deferred indefinitely because of their test results.  Since essentially all HIV‑infected persons with initial indeterminate Western blot results will develop detectable HIV antibody within one month, this six month time period may soon be shortened.
There is a draft PHS guideline on HIV counseling, testing and referral, that proposes to recommend that persons with an initial indeterminate Western blot result be retested for HIV infection at least one month after the first indeterminate result, and that persons with continued indeterminate Western blot results after one month are highly unlikely to be infected and may be counseled as such.  So, in essence, these donors will be told that they are not infected but that they would remain indefinitely deferred from donating blood because their Western blot was interpreted as indeterminate.
Now, there is some good news on the horizon for donors that are deferred indefinitely because of indeterminate blots.  In June 1996, FDA presented to the Blood Products Advisory Committee a modified algorithm to reenter donors who have an indeterminate HIV‑1 Western blot, whether that is due to viral or to non‑viral bands.  This revised algorithm was based on data that showed that the vast majority of indeterminate patterns do persist, and represent uninfected individuals.
By the new HIV reentry algorithm, which was endorsed unanimously by the committee but has yet to be recommended by FDA due to the continued absence of an EIA approved for sensitive detection of HIV‑1 group O, donors with indeterminate blots, whether due to viral or non‑viral bands, eventually could be reentered if their subsequent sample and then donation are EIA negative, without even running a Western blot.
What would be the impact of a change in the interpretation of non‑viral band only Western blots from indeterminate to negative?
It has been reported that approximately 14 percent of all indeterminate Western blots have non‑viral bands only.  Since all indeterminates represent about 45 percent of repeatedly reactive samples, if you multiply these two together, approximately 6.3 percent of repeatedly reactive samples are non‑viral band only indeterminates.  Out of 12 million donations nationwide per year, with a repeatedly reactive rate of approximately 0.09 percent, about 700 non‑viral band only indeterminate donors per year are currently deferred indefinitely because of their indeterminate blot results.
Now, as for all other indeterminate blots, these donors are given a counseling message that there is a chance that they are infected with HIV, and that they should get retested.  If Western blots that exhibit non‑viral bands only were to be interpreted and reported as negative, the donors could be reentered using the current reentry algorithm, if a subsequent sample is negative on the EIA and on a Western blot.
However, it has been reported that due to persistent repeatedly reactive results on the EIA, in reality less than 10 percent of all donors for which reentry is attempted are actually reentered and eligible for future donation.  Thus, the major benefit of interpreting the Western blots for these 700 or so donors per year as negative, is that they would receive a counseling message that says they are not infected with HIV, rather than donor reentry in a small number of cases.
It should be pointed out that there are some other aspects of this issue that I ought to mention in considering whether a change in interpretation of non‑viral band only Western blots is appropriate.  In the event of a repeatedly reactive EIA screening test, regardless of the Western blot result, the current donation is discarded, so there would be no danger to a recipient that would result from any change in this blot interpretation policy.
Now, in this session we are going to hear statements that reflect the widely held belief that such a change to the policy of interpreting non‑viral band only Western blots does not represent a public health concern that the wrong counseling message could be given to the donor or the patient.  In this session we will see that early seroconverters routinely exhibit specific viral band patterns such as a p24 band and a weak gp120/160 band, and that these patterns are readily identifiable without confusion due to non‑viral bands.
We will also hear that non‑viral bands, for example p70, should not be required to be reported because no individual exhibiting non‑viral bands has been associated with either early seroconversion or detection of different HIV‑1 subtypes or any other disease agents.  The recent introduction of Nucleic Acid Testing or NAT provides an added layer of safety in the event the donor is a seroconverter with an indeterminate Western blot.
Currently the industry estimates that 99 percent of all blood donations in the U.S. are being screened by NAT for HIV‑1 RNA using minipool testing of serum from those donations.  Small pool sizes, such as 16‑ and 24‑unit pools, are being used, so NAT testing does have the high sensitivity to provide added assurance that a donation from a seroconverter will be interdicted and the appropriate counseling message provided to the individual.  I should point out that, as with all available test results, results from NAT testing are of value in counseling, and in fact they are currently being used in determining how to counsel the donor.
However, we will also hear concerns this morning that there is a danger of non‑viral band only blots being misinterpreted by small volume testing laboratories whose personnel may not be proficient in interpreting Western blot patterns.  Specifically, concern exists that a viral band such as a p65 may be misread as a non‑viral p70, or an uncharacteristically thin gp41 viral band may be misread as a non‑viral p42 band, and as a result the blot misinterpreted as negative.
It should be pointed out that the occurrence of blots that exhibit those bands only, without any other bands present, is reportedly extremely rare.  This concern regarding possible misinterpretation of blots could be alleviated by focusing on effective training and proficiency testing of new or inexperienced Western blot users.
Now, to address this need for training and education in blot testing and interpretation, the Human Retrovirus Testing Committee of the Association of Public Health Laboratories, or APHL, just last week adopted a draft recommendation that states, and I quote:  "It is imperative that the National Laboratory Training Network, or NLTN, immediately establish training in the performance and interpretation of Western blots, especially for new or inexperienced laboratorians."
An additional concern has been raised that an
HIV‑1 Western blot for an individual infected with HIV‑2 that shows viral HIV‑2 bands could be misinterpreted as negative.  However, blots from individuals infected with HIV‑2 usually show both gag and pol bands, and would at least be interpreted as indeterminate on an HIV‑1 blot.
And so in considering the question of whether to permit HIV‑1 Western blots with only non‑viral bands to be interpreted as negative, we are faced with a scientific argument and a potential benefit to donors that must be weighed against a potential public health concern.  The scientific argument is that individuals with non‑viral band only Western blots are not infected with HIV.  The benefit to non‑viral band only donors would be that they would be counseled that they are not infected with HIV.  The public health concern is that indeterminate blots with viral bands may be misinterpreted as negative by new or inexperienced Western blot users, and an incorrect counseling message given to the donor or the patient.
A trained individual can readily distinguish a non‑viral banding pattern and interpret the blot as negative.  However, with the possibility of less experienced individuals misinterpreting the blot, the question is, is it better public health practice to take the conservative approach and counsel the donor that the blot was indeterminate and perform the follow‑up testing, or to notify the donor that the test was negative?
As I conclude, I would like to mention a possible middle ground approach whereby the counseling message could be stratified based on the band pattern.  That is, different counseling messages that reflect the likelihood of infection, along with the recommendation to be retested, could be provided to donors with indeterminate blots with viral bands present and to donors with indeterminate blots with viral bands absent.
There are some questions that we have for the committee, Dr. Hollinger, if I could go through those.  We will be asking the committee, first of all, should FDA permit indeterminate blots with only non‑viral bands to be interpreted as negative?
Secondly, if not, should blot interpretations such as "Indeterminate (Viral Bands Present)" and "Indeterminate (Viral Bands Absent)" be reported with distinct counseling messages?
And thirdly, of course, does the committee see the need for additional studies?
Thank you.
DR. HOLLINGER:  Thank you very much, Paul.
Yes, Toby?  Let's limit our questions just specifically to the person speaking here today, because we are going to have lots of other things that may answer some of your questions.  But go ahead, Toby.
DR. SIMON:  Yes.  I just always want to clarify that, you are talking about the 12 million blood donations, remember there is 11 million plasma donations, so your number of affected people is greater than the 700.
DR. MIED:  Yes.
DR. HOLLINGER:  Dr. Chamberland?
DR. CHAMBERLAND:  Paul, I just wanted to also clarify or make sure it was clear, although the question and the discussion is largely being framed in the context of the blood donation setting, consideration of blood and plasma donors, in point of fact the question really applies to a much broader population.  It is essentially all people that are being tested for HIV in many different settings, ranging from the very low risk setting of blood and plasma donations to much higher risk settings, namely people being tested in anonymous testing and counseling sites, STD clinics, etcetera.  So these questions for the committee to consider really extend across all these populations.  There really has to be only one interpretation and one counseling message.
DR. MIED:  That is absolutely correct, Mary.  These questions have implications not just in the donor setting but in the diagnostic setting as well, and I should point out that that, the diagnostic setting, is where the focus of concern about possible misinterpretation of blots is, by new or inexperienced users.
DR. HOLLINGER:  Thanks, Paul.
Yes, Dr. Schmidt?
DR. SCHMIDT:  I am asking for clarification in terminology as it evolves.  We have reactive and non‑reactive and repeatedly reactive.  That is one category of stating things.  And then we have positives and negatives and indeterminate, and that is applied to another group of tests.  And I think all of this relates to the other terminology, which is that of supplementary versus complementary, and I think we can't really‑‑I think it should be clarified.  I notice in your writing you have one term that is "EIA negative" which I think is not allowable, but we need a glossary.
DR. MIED:  Right.  Strictly speaking, in the EIA screening test, the interpretations of the results are reactive or non‑reactive.  Reactive samples go on to be retested in duplicate.  Should one or both of those duplicate retests be reactive in the repeat test, the sample is termed "repeatedly reactive."
When you switch over from screening to supplemental tests or additional, more specific tests such as the Western blot, the interpretations of those tests are positive, indeterminate, or negative.
DR. SCHMIDT:  And supplementary versus confirmatory, please?
DR. MIED:  We are using them in a similar manner.
DR. SCHMIDT:  Similar?  It means the same thing?
DR. MIED:  Yes, although we don't use the term "confirmatory."  Strictly speaking, we are calling them supplemental tests.
DR. SCHMIDT:  Okay.
DR. HOLLINGER:  Thanks, Paul.
Yes, Dr. Fitzpatrick?
DR. FITZPATRICK:  Somebody else may answer this, Paul, but you used two terms, one when you were talking about viral bands being interpreted as non‑viral, that it is "extremely rare," and when you talked about the HIV‑2 appearing as an indeterminate on an HIV‑1 blot as "usually small."  Is someone going to be able to quantitate those, or is that just an estimate?
DR. MIED:  I think we will hear some data to that effect.  For HIV‑2, an HIV‑2 infected individual, when you run a Western blot, an HIV‑1 Western blot on them, you see several bands, and it is usually a characteristic pattern that can be identified as an HIV‑2.  Specifically, what you see are several bands in viral band locations, and so the bottom line there is that there is little danger of misinterpreting that blot and calling all of those non‑viral and hence interpreting the blot as negative.
Your earlier, your first question was regarding the interpretation of viral bands as non‑viral.  There are some specific examples of concerns that I cited, where a viral band could be misinterpreted as a non‑viral, and I am pointing out that anecdotally those patterns that we see, when we see those bands existing by themselves where they could be interpreted as non‑viral, those are extremely rare.
DR. HOLLINGER:  Yes, Mr. Rice?
MR. RICE:  It seems that the indeterminate bands or the bands that seem to be in prevalence are almost test kit specific.  Certain bands seem to show up with certain test kits.
DR. MIED:  The non‑viral bands are, yes.
MR. RICE:  Would this be just making things more complicated, or something that would be adaptable, that the indeterminates, so long as they are consistent with that particular test kit's performance on constantly showing these indeterminate bands, to be more along the line of considering that a negative test, as opposed to simply saying any test kit period, but be more specific to that particular test kit's unique profile or specificity of showing the same bands coming up?
DR. MIED:  Yes.  Should this change in interpretation generally be adopted, we would need to have specific instructions in each of the package inserts for the four different Western blots, that these are the non‑viral bands you typically see with this kit, and they would be different for each of the kits.
DR. HOLLINGER:  Thank you very much, Paul, for the good summary.
We are going to now, the next topic is on data from clinical studies.  Mr. Christopher Bentsen from the Genetic Systems Corporation is going to give us a discussion.
MR. BENTSEN:  Good morning.  My name is Christopher Bentsen, and I am the head of Regulatory Affairs, Quality Assurance, and Clinical Affairs for Genetic Systems Corporation, a subsidiary of Bio‑Rad Laboratories.  Until last year we were formerly a subsidiary of Sanofi Diagnostics Pasteur, a French company.
We are located in Redmond, Washington, not Redland as listed in the agenda.  Redmond, you might know, is a fairly well known small town in Washington.  Our local neighbor is another small company called Microsoft.
I want to thank the FDA for allowing us to present our clinical trial data this morning and to discuss the issue of indeterminate Western blot results caused by non‑viral bands.  As Paul mentioned, Genetic Systems submitted a PLA supplement to the agency on July 8th, 1999, with a request for a change in the criteria of negative Western blot results for the Genetic Systems assay from "no bands present" to "no viral bands present."
The Genetic Systems HIV‑1 Western blot utilizes the LAI strain of HIV‑1 which was originally received from the Institute Pasteur in France.  It is also known as LAV.  The virus is propagated in an undifferentiated human T‑cell line known as CEM, which was tested and shown not to contain HLA Class II antigens.  Antibodies to HLA antigens are an important source of non‑viral bands.
Genetic Systems held a pre‑IND meeting with the agency in early 1995 to discuss the proposed Western blot clinical trials to be performed in serum/plasma and dried blood spot samples.  Clinical trials were then performed in several well‑known blood banks, universities, public health laboratories, in the U.S. in 1996.  Western blot testing was performed on prospectively and retrospectively collected samples, but no further follow‑up studies of viral or non‑viral indeterminate samples were done at that time.  Final FDA approval was received in November 13, 1998.
This is the quality control section of the Genetic Systems HIV‑1 Western blot package insert.  The criteria for a positive Western blot is the current APHL/CDC definition.  This an actual scanned‑in image of the three controls provided in the kit.  As you can see, each of the viral bands are clearly demonstrated here in the package inserts for users.
This is now a close‑up of that same Western blot quality control strip.  As you can see here, I think, if you look carefully, there is a negative staining or whited‑out area in the middle of the broad gp41 viral band.  Paul mentioned that we had a non‑viral p42 band.  This whited‑out area is a convenient marker for where the non‑viral p42 band that I will discuss is located, so it lines right up with that.
This is the current definition of a negative Western blot for serum/plasma and DBS samples in the Genetic Systems 1 Western blot.  As Paul mentioned, the definition is "no bands are present."  We have an asterisk in our package insert that states: "Negative dried blood spot specimens frequently exhibit a weakly reactive, plus/minus, fine line migrating within the wide gp41 region.  This reactivity is clearly distinguishable from gp41, which is a broad diffuse band.  Dried blood spot specimens that are reactive only with this discrete `p42' band...may be interpreted as negative."
The major topic of discussion at our pre‑IND meeting with the agency was the presence of these weak p42 non‑viral bands in most dried blood spot samples.  It was known at the time that DBS samples frequently contain non‑viral bands in the p42 region, and at the time we believed that these were only seen with DBS samples.  We met with the agency because the criteria of "negative" as "no bands" for DBS samples would mean that the majority of repeat reactive DBS samples would have to be called "indeterminate."
The p42 band appears to be actin, a cell‑associated antigen, or an actin binding protein.  It is an integral part of the cell, and co‑purifies with the gp41 viral antigen.  During clinical trials and subsequent PLA review, we demonstrated to the agency that this p42 non‑viral band could be clearly distinguishable from gp41, which is a broad diffuse band, in those dried blood spot samples.  This allowed for the licensure of the Genetic Systems HIV‑1 blot with serum/plasma and DBS samples.
During the clinical trials, matched serum or matched plasma and DBS samples from the same patients were collected and tested.  Equivalent performance between serum/plasma and DBS sample pairs were demonstrated with positive samples such as these AIDS patients.  The sample on the left is serum and the sample on the right is DBS, and as you can see, each of the patient pairs, we show equivalent banding patterns.  Also note that in this area here you can see the whited‑out band where this p42 appears in some samples.  I will show you that.
We also did matched normal donor serum/plasma and DBS pairs, and when testing was performed on these, the matched DBS sample would very frequently exhibit the faint, narrow, pencil‑like non‑viral p42, which unfortunately does not show up very well on these photographs, but there is a very fine, thin line right there at the p42.  The serum or plasma sample from the same person would not exhibit this band.  Samples 10 and 11, and 12 and 13, are matched pairs from different donors.
We routinely perform testing with the CDC‑provided DBS controls, which consist of high positive, low positive, and negative DBS sample, on each lot of the Genetic Systems HIV‑1 Western blot.  And maybe here you can see a little bit better this faint, narrow p42 band that appears on the negative control on this DBS sample.
Samples 4 and 5 were examples of indeterminate serum samples from our clinical trial.  Serum sample 4 is a true indeterminate based on the presence of viral bands at p24, p40, and a very faint 51‑55 band.  This would be called an indeterminate sample.  Sample No. 5 is indeterminate based on the presence of a non‑viral p42 right here.  This band, if you could see it, is clearly distinguishable from the broad gp41.
Okay.  I would like to quickly go through our clinical trial data from the different study groups.  We did six different study groups in our clinical trial.  The first group consists of 153 normal donor samples that were EIA repeatedly reactive.  In this group 30 percent were indeterminate using the "no bands" criteria; 27 percent would be indeterminate using the proposed "no viral bands" criteria.  The difference was four samples or 2.6 percent.  I would like you to keep that number in mind as we go through the various study groups.
The next study group contains 61 normal donor samples that were again EIA repeatedly reactive, but this time these were all known to be Western blot indeterminate by another licensed Western blot.  Testing with the Genetic Systems blot, 59 percent were indeterminate using the "no bands" and 54 percent would be indeterminate using the "no viral bands" criteria, a change of 5 percent or three samples.
The next study group was a normal donor population of 301 samples that were EIA non‑reactive.  Since these samples were EIA non‑reactive, they are not normally subjected to Western blot testing.  In this population, 11 percent of the samples were indeterminate using the "no bands" criteria, and 8 percent would be indeterminate using the "no viral bands" criteria.  The difference, again, was eight samples or 2.7 percent.  This is almost the exact same percent change seen in the EIA repeat reactive population.
In fact, unless rejected by other EIA testing results or by other reasons from the blood bank, these units of blood are acceptable for transfusion and are being transfused every day.
Here is the final study groups to be presented:  172 AIDS/ARC patient samples were studied, and there was no change in the interpretation with the two criteria.  177 high risk EIA repeat reactives were also studied, and there was no change in the criteria.  And then, lastly. 176 high risk EIA non‑reactive patients were studied; 16 percent were indeterminate using the "no bands" criteria, 14 percent would be indeterminate using the "no viral bands," again a change of 2 percent.
So even in the high risk population, the same percent change was seen in "no viral bands" as in the EIA repeat reactive normal donors and the EIA non‑reactive normal donors.  Therefore, there does not seem to be a correlation between EIA reactivity and the presence of non‑viral bands in the Western blot.
This is a summary slide of the 1,102 Western blot samples that we reviewed.  Eighteen of the 1,102 were found to contain non‑viral bands, or 1.6 percent, and we would ask the criteria move from indeterminate to negative with these samples.  Or 18 of 144, or 12 percent of all the indeterminate samples.
Here is a summary slide of all the non‑viral bands seen in the clinical trial.  In these studies we performed in 1996, 14 of the 18 non‑viral bands seen in serum and plasma were due to the same non‑viral p42 bands seen in DBS samples.
As we stated earlier when we originally met with the FDA, we were not aware that non‑viral p42 bands would also be seen in serum and plasma samples.  In retrospect, I guess this is not surprising, since the prevalence is only 1 to 2 percent, that we did not know it at the time.  One sample had a p42 and a non‑viral p37.  Two samples had a non‑viral fine line around p31.  And one sample had a non‑viral band below 120.
In order to move my presentation along, I am going to skip these two summary slides.  You have heard the same data.
And then I apologize, but I have been asked to add another slide that is not in your packet.  This is a Western blot of a typical seroconversion panel.  This was tested at Sacramento Blood Center during our clinical trials.  As you can see here, typically the first bands to appear in early seroconversion with the Genetic Systems HIV‑1 Western blot are the viral bands p24, p40, and the gp160.  The p24 and gp160 bands are the typical hallmarks of early seroconversion.  Other viral bands then appear over time.
So from left to right is the time line for samples being drawn on this seroconverter patient.  The broad gp41 band typically appears later than either gp160 or gp120.  Here is the broad gp41 band.  We are unaware of any early seroconverter sample or seroconversion series where the gp41 is the first viral band to appear.  Therefore, it is highly unlikely for a laboratory to misinterpret a seroconversion sample as Western blot negative due to the presence of a non‑viral p42 only band.
In conclusion, Genetic Systems agrees with the 1999 recommendation from APHL that the definition of negative for serum and plasma samples should indicate "no viral bands".  The definition of indeterminate should not include the reporting of non‑viral bands.  Genetic Systems will work with the agency to develop the appropriate definition of non‑viral bands in the package insert of the Genetic Systems Western blot, and also assist in laboratory training as required.
Thank you.
DR. HOLLINGER:  Thank you, Mr. Bentsen.
Any questions?  Yes?
DR. FITZPATRICK:  The high risk population tests, where there were the two that would be now interpreted as negative, were there follow‑up samples on those to know if they were seroconverters or truly negative?
MR. BENTSEN:  No.  At the time in 1996 that we did these studies, these samples were not followed up with additional PCR or other testing.  The two non‑viral bands were not followed up in any way.
DR. FITZPATRICK:  Thank you.
MR. BENTSEN:  But I hope our other presenters will show you the prevalence or the incidence of non‑viral bands and their significance.
DR. HOLLINGER:  I think it was important to show that slide about the seroconversion and what changes over time.  On the other hand, if that patient that you have there had a gp42, or had a p42, the band that you are‑‑is it gp42?
MR. BENTSEN:  No, it is called p42.
DR. HOLLINGER:  p42, then it would be present in that sample anyway, even in the early stages where there is virus present too, anyway.
MR. BENTSEN:  Right.
DR. HOLLINGER:  Yes, please.  State your name.
MR. GOLDSTEIN:  My name is Andrew Goldstein, with Epitope.  I was wondering whether you had the opportunity to evaluate your Western blot with monoclonal antibodies, since that is one tool to distinguish viral from non‑viral bands.  I am particularly interested in the p40, which at least in our blot appears that it could be an intermediate breakdown product of the gag gene product in the Western blot.
MR. BENTSEN:  Yes.  The monoclonal studies were done during the clinical trials in the PLA submission, and our monoclonal p24 antibody reacts with the p40.  Our p40 is gag‑related.  That is p18 and p24 together, and migrates in the p40 region.  So that is different than other Western blots.  As Paul stated, each of the manufacturers' Western blots are a little bit different, so we would hope that each company would submit clinical trial data and modify their package insert appropriately with the FDA.
DR. HOLLINGER:  Okay.  Thank you.
The next topic is the American Red Cross experience with indeterminate blood donors, and Sue Stramer is going to give us that information.
DR. STRAMER:  Thanks, Blaine.  Just to clarify, it is the same topic but just the next presentation.
Thank you for the opportunity in letting me share the American Red Cross experience with indeterminate blood donors.  All of the committee members and the FDA should have a copy of my presentation with which they can follow along slide‑by‑slide.  I didn't burden you with a lot of pre‑reading materials, since I didn't have my materials ready.
Okay, just to outline my brief talk, firstly I will define once again, if you haven't heard it enough, what a Western blot indeterminate and non‑viral band is, and this is for the blots that the American Red Cross uses, which is the Cambridge BioTech blot which is now distributed by Calypte Biomedical.  Next I will go into my favorite area, the regulatory consequences of ignoring non‑viral bands.
Then the current frequency of indeterminate and non‑viral and bands in the Red Cross data set over the last two years, so this is quite a large and extensive data set.  And then, lastly, looking at a four‑month period of time when we have been using NAT testing in conjunction with Western blot criteria to counsel donors, and to look at how those two tests work side‑by‑side.
I will also show you some seroconverting HIV‑1 donors, and really contrast to you what viral bands look like, and that viral bands when they appear in real samples are also positive by Nucleic Acid Test, and that is a very important distinction.
Firstly, according to the kit we use, an indeterminate result is defined as any bands present, but the pattern does not meet the criteria for positive.  Further on in the insert it does define non‑viral bands have been observed with certain specimens.  These bands are not usually accompanied by any of the major viral bands of diagnostic significance, which we know are p24, the gag; p41, envelope; or gp120/160, also envelope.
The non‑viral bands appear to be cell‑related, with the most common in the molecular weight range of 70 kd or 51 to 55 kd, which are possibly HLA‑DR proteins, and possibly 43 kd, which is possibly HLA‑ABC.  In the Red Cross experience, we don't see these, but we certainly see this one, and that is where a lot of my talk will be focused.
The American Public Health Laboratory Association meeting last year broke up into working groups, and one of the working groups was to define criteria for Western blots.  And out of that conference report for 1999, this is what that working group published.  The interpretation of indeterminate should not include reporting non‑viral bands, for example, p70.
The rationale for this is that since 1991 no individual exhibiting non‑viral banding has been associated with either seroconversion, detection of different HIV subtypes or other disease agents.  Only viral bands that are specified in the package insert, ranging from molecular weights p17 to gp160, at least in the Cambridge blot, this is the definition of the viral reading frame where the viral proteins migrate.  Those are the only ones that should be reported.
To go through a little history of not reporting non‑viral bands, even though they are mentioned in the package insert, the Red Cross over a period of time was not reporting non‑viral bands since they are non‑viral bands.  So between the period of time of March 1989 and September 1993, a total of 621 samples were reported as negative by Red Cross when there was evidence of a band at p70.  These included 460 repeat reactive index donations, being repeat reactive by the test we were then using, the HIV‑1 EIA, and they also included‑‑here is the danger zone‑‑161 reentered donors.
Those 161 reentered donors, with hundreds of multiple donations over this period of time, 1989 to 1993, four years, resulted in a multimillion dollar recall of otherwise safe products.  The only thing wrong with these donors upon reentry was the p70 band.  Upon subsequent donations and those products being used for pools of plasma, this again resulted in a very costly recall for Red Cross.  none of the reentered donors, with hundreds of subsequent donations over this four‑year period of time, demonstrated any evidence of HIV seroconversion.
Now to show you some recent data over a two‑year period of time.  For the Red Cross, this represents the screening of 12.4 million whole blood donations.  At a repeat reactive rate on our HIV‑1/2 kit of .09 percent, this results in just over 11,000 repeat reactive samples.  When those samples are then put onto Western blots, this is the break‑out that results.  7.1 percent, or the lowest percent, since we do a low‑risk population, are positive.  46.6 percent over this last two‑year period of time was indeterminate, the largest category.  46.3 percent were negative.  So this is the message we give to these donors is, "We don't know what's happening."
This now focuses on monthly data from the last year, 1999, and what this shows you, of total number of samples received in my lab for confirmatory testing, that when there are variations in the repeat reactive rate of the test, are problems with false positivity of the EIA.  We also see concomitant bounce of the Western blot negative and indeterminate samples.  That is, these samples track with the false positives seen in the EIA, whereas the line for confirmed positive, which is the red line, is relatively flat.  So this was the number actually that Paul used, 44.5 percent indeterminate for the period of 1999.
If we break out all the indeterminates from the two‑year period I am discussing, which were 5,161 indeterminates, we see multiple categories.  These first three here, which are really not the point of this discussion, are all viral band indeterminates.  You can have multiple viral bands from different gene products, but they don't have enough intensity to call those positives, and in many cases they include just envelope bands only, which are not associated with seroconversion.
The majority of the cases of indeterminates, 53 percent, represent one viral band only, and in that category the majority or almost 2,000 samples are p24 only, gag only, on Western blots.  Alternately, you can have multiple gag bands or multiple viral bands on a blot but it is not positive, and again the most common category here are gag, multiple gag proteins.
Another category that now we are moving into the non‑viral area, but really that hasn't been discussed today, it isn't the topic of today, is something that we call background.  That is when you really can't see what you are reading on the blot because there is some staining that prevents the reading or obscures the reading of a certain reading frame on the blots, and we interpret those as background.  And since we can't read under background, FDA has encouraged us to call these indeterminates.  So that represents 20 percent of what we blot.  And then here we have our 14 percent non‑viral category, and the majority, well over the majority, 80 percent represent p70's.
Now, to look at this data incorporated with Nucleic Acid Testing or RNA for HIV, this covers the last four months of 1999, in which 2.0 million donations have been screened, representing almost 2,000 repeat reactives, again, a .09 percent repeat reactive rate, and about 45 percent indeterminates.  All of these samples have also been tested for HIV RNA, over 75 percent of them tested as individual donations because of seroreactivity.
Now, of those that are positive, 71, 67 were RNA positive, so those four samples that were RNA negative only had envelope on their Western blots, so didn't have evidence of two gene products.  The indeterminate category, of these 824 indeterminate samples, there was only one sample that was RNA positive, and that one RNA positive sample had a viral band, a strong p24; it had a strong EIA signal of 11.62; and it was also strongly RNA positive, with a signal of 18.23.  No negative samples, of the 941 tested, exhibited RNA.
Again, if you break these into the various indeterminate patterns, which I won't go through, again the only positive here was the p24.  None of the 108 non‑viral bands exhibited any RNA reactivity.
Now to switch gears a little bit.  There are indeterminate samples that do have meaning, and HIV seroconverters do go through an indeterminate stage when they seroconvert.  Again, these are data generated with the Cambridge blot.  This is viral load on the X axis, and different categories during HIV seroconversion on the X axis.  This is the early period of where RNA is the only marker positive, and then we move through seroconversion.
But this is the category that I want to focus on here.  There were 19 seroconverters who did go through an indeterminate pattern, and their first bleed or their first indeterminate pattern had a very high viral load.  But if we look at every single sample in that indeterminate category‑‑again, let me remind you that these are HIV repeat reactive samples that are indeterminate based on viral bands only, no non‑viral bands, and are undergoing HIV seroconversion, and that every single one of these samples was HIV‑1 RNA positive.  But what is interesting here is the concentration of RNA in these samples.
Also, well, the way I divided these into their RNA concentrations is to look at p24 antigen reactivity.  Of these 41 samples, only 29 were p24 antigen reactive, and those would be the ones that you would expect to have the highest RNA concentration, which they did, a median copy count of 800,000 copies per mL.  So as we are doing pooled testing in the blood donor environment, every single one of these samples would be detected.  Nineteen were p24 antigen negative, but all of them still were RNA positive.
There were, however, four samples that had relatively low viral copies, and therefore 37 of 41 would be predicted to be detected by pooled NAT testing as we are doing in the blood centers.  So even at the lowest case, even though we are doing pooling, 90 percent of these indeterminates would be detected by RNA.
Just again to show you some blots, these are the ones Paul showed you.  Here is high molecular weight non‑viral, clearly over the viral reading frame, and now even into the numbers or the part of the blot which you could say is adulterated by putting the numbers on the strip.  Here is a p5 and p7 on these two strips, again non‑viral, below p17, which is the lowest molecular weight of a viral band.  Here is our favorite, p70, very distinct and really has no interference with anything else in a viral area.
I just show this blot because it is of interest.  This is actually a confirmed positive, but a false positive, a confirmed positive that is based on envelope only.  So even though we call some blots positive, there are some number that are false positives.
Now, in contrast to all of those, this is a seroconverting individual that the Red Cross had.  It was our fifth yield sample from p24 antigen screening.  You can see here the seroconversion pattern.  As this person developed over a month, really nothing changed other than the development of p17.  Certainly there are no non‑viral bands.  There is high molecular weight glycoprotein, gp120/160, and p24, but nothing else.
So, in conclusion, due to the manufacturer's requirements, samples with non‑viral bands must be reported as indeterminate.  However, non‑viral bands are just that, if I may quote Roger Dodd.  They do not indicate the presence of any virus, past, present or future.  Donors with non‑viral bands represent 14 percent of total indeterminates, and are otherwise safe donors, that is, RNA negative.
HIV‑1 viral loads in seroconverting individuals with viral indeterminate patterns exceed the cutoff of pooled NAT testing, at least in 90 percent of cases, none with non‑viral patterns.  And, lastly, patterns of non‑viral bands do not resemble any patterns seen in HIV‑1 seroconversion, and really could not be confused, I don't believe, with any pattern of early HIV‑1 seroconversion.
So, thank you, and again I remind you that non‑viral bands are just that.
DR. HOLLINGER:  Thank you, Sue.
Questions for Dr. Stramer?
[No response.]
DR. HOLLINGER:  Sue, just again, all of those 14 percent that you talked about would be EIA positive, again, if they were tested in general?
DR. STRAMER:  You mean if we repeated the sample, or if the donor came in for a follow‑up sample?
DR. HOLLINGER:  Well, not necessarily a follow‑up sample, but the samples are all EIA reactive, repeat reactive.
DR. STRAMER:  Correct, correct.
DR. HOLLINGER:  And if they came back in again, what percentage of them perhaps are negative?
DR. STRAMER:  Generally, with most of the tests that we do, with most of the EIAs, persistent EIA and Western blot indeterminates remain as EIA repeat reactive, unless there is‑‑
DR. HOLLINGER:  And so they would not be accepted as a donor anyway.
DR. STRAMER:  Exactly, exactly. ÊRight.  The EIA is the front line screen.
DR. HOLLINGER:  Okay.  Thank you.  Thank you very much, Sue.
The next presentation, then, is by Dr. Busch on the significance of HIV indeterminate Western blot results.
DR. BUSCH:  Thanks, Blaine.
DR. HOLLINGER:  You look different, Mike, without your running stuff on.
DR. BUSCH:  I want to present several studies from the REDS group primarily, that sort of broaden the issues a little bit.  The first data I want to share is to try to pass on in some more concrete sense the impact of notifying donors of false positive and indeterminate test results, and this is based on a survey that the REDS group did of donors who were notified of abnormal test results.
As you have heard, there are maybe 5,000 or so donors notified of indeterminate results for HIV per year in the whole blood sector.  If you put all the different false notifications together, there is 100,000 to 200,000 donors annually who are being told that they are reactive, typically deferred from blood donation, with a very mixed message as to the potential for infection.
What we did was to do an anonymous mail survey in 1997 to donors who were notified during the first six months of that year that they were deferred as a result of reactivity to one or more of the viral markers.  These were then returned to the coordinating center and analyzed.  The donors were notified 6 to 12 months‑‑were surveyed 6 to 12 months after the notification.
And for sort of benchmark comparison, we included in this notification survey donors who were told they were confirmed positive for the markers that we have appropriate supplemental tests for; our focus today, the group of indeterminates; and confirmation negative, as well as the surrogate marker reactive donors, anti‑core and ALT.
We notified a total of about 4,000 donors, or sent surveys, and received information from about, I think, 1,300.  Of particular interest is, there were 169 donors who were notified of indeterminate test results.  About a 35 percent overall response rate.
The first message to the donors‑‑to you is the issue of how accurately‑‑how the donors responded in terms of comprehension of the notification message.  And you can see that overall about 50 percent of the donors felt that the notification process was difficult to understand.
And throughout the next series of slides you will note that the group of donors who were notified of indeterminate test results had the highest rate of problems understanding, and persisting anxiety and confusion over the notification message.  So in this specific example, 66 percent of the donors who received notifications that were called "indeterminate" could not really understand the message which was being communicated.
Confusion was kind of a different category.  Both at the time of notification and six months after notification the donors were asked as to the level of confusion.  Again, you can see a very high rate of about 80 to 90 percent of donors, at the time they are being notified of these test results, are confused as to what this means, and even six months later, particularly the indeterminate group, 62 percent of these donors are still confused six months after the notification, even after going into the blood center or seeking clarification through their own physician, follow‑up activity.
Emotional upset, again, 90 percent of the indeterminate donors are upset emotionally on a subjective grading at the time of notification, and this persists out to six months in half of the donors.  So just to convey that this is not an insignificant message being passed on to these blood donors.  It really impacts their lives.
The response, the recommendations of our group was to try to increase the specificity of the screening assays to minimize the number of false positive screens that drive these notifications, but particularly with respect to confirmatory tests, to improve the accuracy of the confirmatory testing and try to incorporate data in the context of the routine confirmatory testing that can reassure, allow us to really reassure these donors that they are not infected, and minimizing indeterminate results, which is really the focus of today's discussion.
I might also mention that some blood centers, in the context of current consent decrees, are actually required to trigger look‑back recipient notifications on indeterminate donors, which I think‑‑I feel is completely inappropriate.
This is the paper that I distributed.  It was a large study from the REDS group that focused on indeterminate donors, a follow‑up study that enrolled into follow‑up 355 indeterminate donors, and none of these proved to be infected.  It is a busy table.  The bottom line is, none of these donors were proven to be infected through follow‑up testing.
This does have an answer to a question Blaine just asked, which is, what proportion of these donors who are reactive and indeterminate on initial screening and are not infected, what percentage persist as EIA reactive on follow‑up?  And in this analysis 56 percent of the donors who were initially indeterminate on the combi test, when followed up six months or greater after that donation, persisted as indeterminate on the combi test.
So, in contrast, if you were screened with the HIV‑1 assay and then on retesting downstream with the combi test, only 14 percent were indeterminate.  It is really a test change issue.  If you keep screening the donors with the exact same assay, a high proportion of false reactives will persist, false reactive on that test.  It is really when you switch assays, as you go to a new generation test, that you can exclude a lot of false positives and reenter those donors.
One other study I wanted to share because I think it is an important message is, you heard even EIA negative donors have a fair rate of background indeterminate bands, and there is a concern, is this anything of significance?  And this was a paper actually that Jay Epstein and Harvey Alter were involved with, that looked at pre‑ and post‑transfusion samples and donor samples from some of the post‑transfusion studies that Harvey has conducted.
And what they found in this study was that there were 19 donors whose blots were indeterminate, whose blood went into recipients, and when they tested the recipients of these indeterminate Western blots, and these were actually EIA negative units that were transfused, 36 percent of the‑‑I'm sorry‑‑yes, 36 percent of these recipients had indeterminate Western blots.  But the recipients that had indeterminate Western blots were different, did not get the blood from the donors who had indeterminate Western blots, and the bands were completely unrelated.  So this is just, basically this is background noise in blood donors and recipients.  It is not a transmissible phenomenon.
Next, I just wanted to share some data that was generated over the last several years, particularly in collaboration with Glen Satten at CDC, Steve Herman at Roche, and people from Boston Biomedica, looking at similar data to what Sue showed us, to the ability of RNA to classify indeterminates as they go through the evolving seroconversion phase and accurately detect seroconverters.
We tested 51 BBI seroconversion panels, 439 samples, by RNA and by different Western blots, and then we estimated the duration of the different stages of evolving seroconversion and then looked at the probability or the accuracy that RNA could sort these into true positive results as the patterns evolve.  And as Sue kind of showed, as you go through seroconversion, you go through an RNA only stage, and then the viremia becomes high enough that antigen can detect it, and then the EIA becomes reactive, and you actually go through a transient phase where the very sensitive current antibody tests are reactive but the Western blot is negative, and then on through the indeterminate, the incomplete positive patterns, and the full positive band pattern.
And in this analysis, which is in the handout, specific to this discussion, we had 41 specimens that were from the period of time where the EIA was reactive and the Western blot was indeterminate, indeed all viral band patterns indeterminate, and 100 percent of those samples were RNA positive.  In fact, throughout these early stages of evolving antibody seroconversion, viremia is typically quite high titer.  As Sue showed, and as we independently demonstrated, during this period in question when the Western blot is indeterminate in an evolving seroconverter, the viral load tends to be very high, averaging over 100,000 copies per mL, with only rare samples having viral loads of thousands or so, but all of the samples were viremic.
Beyond just sort of modeling the viral load, with Glen Satten we were also able to estimate the duration of each of these stages of evolving seroconversion.  And again, specific to this discussion, the period of time during which a donor, a person who is infected is in the seroreactive Western blot indeterminate stage is very brief, particularly now that the Western blot criteria have been, if you will, tightened up by not requiring p31.  The new two‑band criteria that Paul Mied summarized confirms seroconversion very, very early, so we are left with only an estimated five‑day period of time during which a seroconverter would go through an EIA reactive blot indeterminate phase.
If you multiply that brief period of time, times the incidence of seroconversion in the blood donor setting, you would estimate that on an annual basis only six donors would be detected in the whole blood screening program during that phase of EIA reactive blot indeterminate who in fact were seroconverting.
And then what this slide does is, it expresses that small number of donors who would be going through that transient indeterminate phase over the denominator of the number of donors who were actually found to be indeterminate, and from this analysis we only estimate that theoretically as few as 1 in 300, in fact lower than that, donors who are indeterminate would be predicted to be truly infected, going through seroconversion.  So just to emphasize the very low rate of predicted frequency of indeterminates.
And finally, just as Sue showed from a separate program, the blood system screening program, I wanted to share our experience with actually incorporating the routine nucleic acid data, the RNA data that we are now generating on line, with the confirmatory serologic data.  In our system, during about an eight‑month period of time, we screen about 1.1 million donations with the Abbott combi test; 470 were repeatedly reactive; and about 50 percent of these were indeterminate, so a similar proportion.
We are using the Epitope Western blot, which has a higher rate of "non‑viral" bands, but as you will hear later, what are being called non‑viral bands on this particular Western blot are actually not even bands; they are artifact above gp 160 and below p18.  So, as a result, on this particular Western blot in our system, of the indeterminates, 75 percent of them are being classified based on non‑viral band only grading, even though in truth these aren't even bands per se, these are artifact of transferring the gel onto the paper.
But in our system, just to emphasize this, I think we heard from Genetic Systems, they estimate that only 2.5 percent of their Western blot indeterminates are non‑viral. In the Cambridge system it is about 14 percent.  In this assay, 75 percent of indeterminates are non‑viral bands.  So very assay dependent in terms of the rate of nonspecificity.
And then this shows the actual correlation between the Western blot results and the routinely obtained nucleic acid test results, and none of our indeterminates and none of our blot negatives were found to be RNA positive.  These were virtually all originally tested on minipool testing.  We actually took a representative 100 of these on to individual donation Nucleic Acid Testing, and they were all also confirmed negative.
And just for comparison, you can see that 21 of the 22 Western blot positive specimens were detected on routine NAT, on minipool screening, to be RNA positive.  The one exception was negative on minipool NAT but was tested on individual donation NAT and was positive for RNA on individual donation Nucleic Acid Testing.
And I am not going to go into this, but the same message I think bears true for the HCV data.  We now have routine RNA data that is very useful in counseling donors, and although Dr. Mied indicated that these routine NAT data are being used by some blood programs to counsel donors, other programs are less comfortable using the routine NAT data to counsel donors because it is an unlicensed assay under IND.
And my hope would be that the committee could voice a strong recommendation that the use of these routinely generated NAT data collected under IND today should be incorporated into the donor notification message, because I think it is very helpful to have that RNA data passed on to the donor to reassure them that they are not infected.  Thank you.
DR. HOLLINGER:  Thank you, Dr. Busch.
Questions?  Yes, Dr. Linden?
DR. LINDEN:  Mike, towards the beginning of your talk when you talked about the donor survey, it seemed that the confusion and emotional upset was also quite significant in the donors who were Western blot negative.  And unless it could be reentered at some future date because of changes in assay, can you comment more on what would really be accomplished by moving this big group of people from indeterminate to negative?  You are still going to tell them, "We have this anomaly, so you can't donate."
DR. BUSCH:  Yes.  I am not sure how much reassurance they will get.  The one issue is that that data was obtained before we had RNA data, so these donors were still urged that they needed to, even the negatives were urged to come back, and potential concern over a possible evolving infection and need for retesting.
So I think one issue is simply being able to incorporate negative RNA data and strengthen the message that these donors are not infected, certainly the negative group, and I think also the indeterminate group, both the non‑virals and the virals.  It may give these donors a lot of emotional reassurance and minimize the concern over potential infection themselves, transmission to others, need for follow‑up testing.
But clearly you are right, until we can reinstate these donors or offer them that ultimate reassurance that they can donate blood again, I think there is a mixed message and that there is going to be confusion and people are going to be upset, both personally and at the blood centers.  So I think that is the ultimate goal, will be to develop reentry algorithms that actually can reinstate these false positive donors.
DR. HOLLINGER:  Thank you, Mike.
The last presentation in this section is by Dr. Hearn on the risk of false negatives.
DR. HEARN:  Thanks.  If you will bear with us a minute while we get the presentation done, not only am I going to give you a different perspective or a supplementary perspective but I am going to do it in a different way, so I am using Power Point instead of some slides, so if you will bear with me a minute.
Perhaps, just as a way of introduction, and I think you would probably rather I used the microphone, I am Tom Hearn from the CDC, and the area I work in is called the Division of Laboratory Systems, where I am the Deputy Director.  We have for more than 10 years conducted a performance evaluation program for laboratories that do different kinds of HIV testing.
Currently there are about 1,000 laboratories, roughly, a little bit more than that, that participate in that program.  These are clinical laboratories, independent laboratories, hospital laboratories, as well as laboratories who are the primary reference laboratories in their countries.  So we have about 140 laboratories outside the U.S. who participate.  For most of the purposes of this presentation I have tried to exclude their data, focusing only on U.S. laboratories.  Where there is some international lab data included, I will point it out so that you are not misled by anything.
And how are we doing with technology here?  If you want to get up and stretch, that's okay.  It's been a long morning already.  Mr. Chair, is it okay if they just stand?
DR. HOLLINGER:  We are going to take a 15‑minute break right now.  It is a quarter til 11:00, and we will be back at 11:00 and we will start and finish up with this.
[Recess.]
DR. HOLLINGER:  Could we reconvene, please?
DR. SMALLWOOD:  May I ask all committee members to please return to the table, please?  More appropriately, to your seats.  Please, may I have the attention of the audience?  We are ready to reconvene.
DR. HOLLINGER:  I'm sorry, Dr. Hearn.  I think we will go ahead and start with your presentation, please.
DR. HEARN:  Thank you, and frankly, I appreciate having had the break.  It worked for me, and I believe that there was scientific evidence that others appreciated it as well.
What I want to talk to you about, really, is Western blot testing performance from a national perspective, how well do labs perform, and how do they do it.  I think I would like to start off, we have kind of given you the broad message, as you know, HIV testing has really done very well, and it has done well for a lot of reasons.  The technology is really very good.  Labs are really committed to quality assurance, as is the Department, and in fact I think another contribution has been that we have really worked carefully to have evidence‑based policy decisions which enable the outcomes to really be really very good.
So, in summary, what I am going to talk about are Western blot testing practices primarily in the United States laboratories, how much testing, how they do it, what kind of criteria are they using now, and also then give you some data about test performance.  And clearly our focus in this meeting is on the analytic performance, and it is kind of interesting.
It is very important, but when you think about a laboratory test, so often we have put a lot of energy into how well the lab does its part and we don't talk much about pre‑analytic considerations and post‑analytic considerations, and they, particularly in clinical settings, are very important.  If samples sit out too long, does it have an adverse consequence on the test result, no matter how well the laboratorian did the test?  So I only bring that up to say we are not talking about that part here.  We are going to focus on the lab performance part.
Most of the data, essentially all of the data that I am going to present to you this morning comes from the CDC's Model Performance Evaluation Program for HIV Testing.  As I said earlier, this program has been running for more than 10 years now, incorporates about 1,000 U.S. laboratories as well as laboratories from around the world.  And, again, these data only give you one more piece of the puzzle.  We really heard good presentations earlier today that laid out other important considerations, as well.
Well, why do we do the performance evaluation program?  It is an important, challenging quality assurance component for laboratories, and in that respect we think it is a way to help prevent mistakes from happening.  If laboratories can closely monitor how well they are doing testing by external quality assurance efforts, we think that is beneficial.  They can detect problems before they become real problems.
And then, last, I think it gives us all some data.  It gives us a way to monitor how testing is done and how well it is done, so that way we see that changes are occurring.  We can come up with good decisions about which direction to go next.
I am not going to spend a lot of time on this.  We take a lot of steps so that the data we do get from this program fairly accurately reflect day‑to‑day practice, day‑to‑day accuracy.  What we do is mail out samples to laboratories and people say, fairly skeptically, say, "Well, you know, labs know that these are performance evaluation samples.  Don't they do their best job?"
We instruct laboratories really to treat them routinely.  This is a voluntary program.  It is not a regulatory proficiency testing program.  We use samples that really closely mimic exactly what they get in their laboratories every day, and we do a lot of pretesting of the samples and the donors who are giving us the blood to make the samples, so that we have pretty good assurance of the HIV infectivity of these samples.
In terms of an epidemiologic study, the data that I am showing you today probably could be thought of as a convenience sample because they are participants in a voluntary program.  Nevertheless, we think that probably more than 70 percent of all U.S. laboratories voluntarily participate in this program.  The data come from two really kind of different sources.
Every two years we have mailed out a questionnaire, a fairly lengthy testing practices questionnaire, to get really good data about how labs do tests, how many tests do they do, what sorts of quality assurance practices do they have.  And these data that I will show you today are from March of '99, and then we also mail out samples twice a year for evaluating performance.  The data that I will share with you today are from August of '98 and January of '99.
To repeat that we mail out samples two times per year.  Each laboratory will receive samples in a shipment, and these samples can be a combination of any of these.  They can have strong HIV antibody reactivity, weak reactivity, negative samples, as I show here.
Well, who are the laboratories that are participating?  And this is U.S. laboratories.  As you can see, they are predominantly hospital laboratories, followed by independent laboratories, public health laboratories, blood bank laboratories, and a group of others which I believe includes all U.S. manufacturers.  It does, I know, for EIA testing, and I believe it does for Western blot testing as well.
How much testing do these laboratories do?  Clearly, Dr. Stramer showed us that the Red Cross is involved in a lot of testing, but that is one part of testing in the U.S.  In fact, we have estimated that there are probably about 40 million HIV tests done a year.  That would include in the blood bank setting.
If you look at the red bars, we ask labs, "Could you just tell us in a representative month, a recent representative month, about how many samples you test?"  This is the kind of distribution you get, and this is for laboratories that also do Western blot testing, this distribution is.  And in the white bars, you can see the distribution for how many samples a month are tested by Western blot.  Just as a crude estimate, if you took midpoints and multiplied it times the frequency and then 12 months a year, you would come up with roughly about 400,000 Western blots a year by this group of labs who provided this data.
This is the distribution of test kits used, and what I would like to tell you on this slide is, this does include the international laboratories.  So the group of "other" here includes mostly kits not used in the U.S.A. and not licensed for use in the U.S.A.  If in fact we focus down on the United States laboratories, the other group gets fairly small, with the users of the Epitope/Organon Teknica kit being about 38 percent; the Bio‑Rad kit, about 36 percent; and the Cambridge test, about 25 percent.  And I must admit, as companies change names and acquire each other, these names may be the ones that were used at the time of the survey; they may have changed slightly since then.
We then ask the laboratories, through this questionnaire process, what sort of criteria are you using?  And for sake of completeness, I know we are not talking about criteria for a reactive blot here, but this is what laboratories, U.S. laboratories, tell us that they are using for the criteria for a reactive test.  The top of these criteria is the criteria recommended by the CDC and the Association of Public Health Laboratories, and about 85 percent of the laboratories say they use these criteria.
This was fairly interesting, that we also asked them, what do you use for determining a non‑reactive blot, and about 70 percent say they follow the recommended practice of no bands; about 29 percent say that they use the criteria of no HIV‑1 specific protein bands present.  I was asked, in gathering this data, what kinds of laboratories these are, and in both groups we really find labs who self‑report as all kinds of laboratories you saw on our earlier slide.  And as a proportion, in fact, we find that public health labs, independent labs, hospital labs tend to be using "no bands present" preferentially.
This is just a repeat of what Paul Mied showed you this morning, with some extra words here.  Up until 1999, the Association of Public Health Laboratories' recommendation for interpretation of a non‑reactive Western blot had these other words at the end that is kind of an out.  It says, "Laboratories with extensive experience and confidence in interpreting Western blot bands may consider a non‑reactive blot to be one that contains no viral specific bands.  If there is any question as to whether a band is viral or non‑viral, the blot should be called indeterminate."  And so up until 1999 when, as Dr. Stramer so accurately pointed out, the Association of Public Health Laboratories decided to revise the recommendation, this is what they had used.
I show this slide just to let you know that it has been a struggle, actually, to get uphill to laboratories uniformly using criteria.  It has taken a while.  You heard that the MMWR was first published in 1989, specifying criteria to be used.  At that time we all would admittedly know that there were a number of different criteria being proposed to use and being used.  So it took a few years for laboratories to adopt these criteria, and when we follow this from participants in our program, we see that now almost 90 percent seem to be following the criteria.  It did take some time to get that up to that point.
Okay.  If I could switch gears a little bit, that is a little bit about testing practices.  Most of you on the committee, I know, have a handout.  The next four slides just are here to give you a global picture of how well labs do with the bottom line.  Do they call positive HIV infected samples positive?  Do they call negative HIV infected samples negative?  Just to give you some sense of how that works.  And, as I said earlier, they do a pretty good job.
In this slide from August 1998‑‑and this is one of those that is everybody, this is all participants, including the national laboratories‑‑to give you a frame of reference, because you are going to have to read the next four slides the same way, we actually had 14 people who donated the blood, the plasma, to make up the samples that went into this shipment.  Every laboratory, I told you earlier, gets six samples.  When they get their mail and it is a package from CDC, they get six little vials, and in this particular event five of them, five of the samples were reactive.  Of this six, some of them were weakly reactive; that is that when you run these samples as we have collected them with all the licensed kits, they did not have bands from all of the significant viral bands.
So we had 3,545 results from 701 laboratories.  Of those, eight called those‑‑eight were non‑reactive.  So a small percentage called a positive sample non‑reactive.  Again, all of the samples we used in our shipment were HIV infected samples.
When we look at Western blot testing for those samples, we had 1,302 results from 261 laboratories.  Almost 90 percent called them reactive; 131, or about 10 percent, indeterminate, and this could be considered a correct answer because, as I told you, we did have weakly reactive seroconverting samples in this panel; and there were no calls of non‑reactive for these positive samples.
Now if we take that same shipment and every lab would have received one negative sample, they didn't know it but they did, and there were two donors, individual donors, whose blood was divided up to make these, so for 701 labs we had 708 results.  Some laboratories may be doing more than one test, evaluating a new kit, and it is perfectly okay if they give us results from more than one test, so that is why there could be a slight difference there.
For the negative sample we had four that were called reactive.  For the Western blot‑‑and we do ask the laboratories, "Test these just like you would any other sample," so you are going, "Why do we have any Western blot test results?"  Some laboratories decide to go ahead and test them anyway.  Some laboratories are manufacturers or research laboratories, and they provide that information, and that is fine.  So we do have some data here, but we all recognize that ordinarily negative EIA tests, the samples would not be referred on for Western blot testing.  Nevertheless, we had 131 test results.  Ninety‑eight percent were non‑reactive, and we actually had two results of indeterminate.
These data look very similar from the previous two slides.  The same donors were actually used to make up the samples sent out, but they weren't sent in the same configuration, they weren't labeled in the same way.  And in fact in this particular shipment, instead of each laboratory receiving five reactive samples, they received four; so when they got their six vials, they didn't know it, but they actually had four reactive samples and two non‑reactive samples.
And so in this case, in this shipment we had 724 laboratories doing EIA testing, including the international laboratories.  We had five non‑reactive calls for these positive samples.  By Western blot, we had 1,070 results with two non‑reactives, 82 indeterminates, and one of these indeterminates was for a reactive sample that in our hands and by the judgment of most everyone else who ran these samples had bands from essentially‑‑had essentially all viral bands except for maybe the p17.  It had a 24, 31, gp41, 51, 55, 66, 120/160.  So to call that indeterminate is probably pretty shaky.
Here is how labs did in that same event for the negative samples.  About 724 labs again.  We had 1,452 results, because remember I told you when they got their box of six, they had two non‑reactives in there.  And we had four calls of reactivity by EIA for the negative samples.  For Western blot, again you wouldn't have expected any results, but we had 258 results, one of them called reactive and four indeterminate.
So, let's shift gears.  So if we just looked at the big picture, you know, people say, "Well, people shouldn't have missed anything," but a few did.  But the issue that we are talking about here is, how do labs do with individual band detection?  And as an epidemiologist, if you were to do a really nice 2 by 2 table, which I could have done but I put it in words, there really are these four decision outcomes when you do Western blot results.
One is, that you hope everybody does, is they get
‑‑they identify the right bands and they make the right interpretation, depending on which bands are there.  They use the right interpretive criteria and they apply them correctly.  The other three dot points really have to do with when labs don't come out with the right answer, how could they have done that?
And we did a study of that several years ago.  We did a study of that, presented it in two different places, including the International AIDS Conference in Berlin, looking at data over several years and saying, well, when labs have problems, where do they have problems?  Is it in using the criteria correctly?  Is it interpreting the bands correctly?  Or is it in both?
And we looked over a period of years, and as we tracked it at that time, most of the time that there was a mistake, the mistake had to do with not correctly identifying bands.  You know, what they do is, they make a mistake in identifying but they apply the right criteria and get the wrong answer.  That happened about twice as often as when correct bands were reported and the criteria weren't used correctly.  And then very infrequently do labs do both things, have incorrect bands with incorrect interpretation.
The natural question is, does that hold today?  I don't know.  We would have to look at our data.  I suspect it wouldn't be widely different, but without looking I couldn't tell you for certain.
But let's look a little closer and see exactly how laboratories who arrived at the right answer, as I showed you four or five slides ago, did with identifying individual bands.  And let's focus on two groups of samples, and these are for U.S. labs only, and it is from pooling the results across these two shipments.
If we look at strong positive samples, and in those two shipments we had 11 donors who by testing in our hands with all licensed kits again had p24 bands, p31, on up the line through 160, and so we had 1,296 test results; 1,295 were reactive calls, and this is for Western blot; one indeterminate result.
Then I asked the people in our group to take a look at bands that should have shown up, and we could have picked others but we picked 24, 31, 41, or 120/160.  How did labs do?  They should have gotten, everybody should have gotten them.  They were there, they were strong.  But in fact there were 48 results that did not include one of these, and so that is about 4 percent of the results.
Looking at negative samples, and there were absolutely no bands in pre‑shipment by any of the commercial tests, and that includes no viral bands, we had 275 test results.  Again, you wouldn't have expected to have many test results for a Western blot.  We had four indeterminate calls for these negative samples, and five reported viral specific bands.  The origin of that problem we don't know.  It could be carryover when they do their testing.  You could imagine other reasons.
So I said, "Well, what is another way we could look at"‑‑
DR. HOLLINGER:  Dr. Hearn?
DR. HEARN:  Yes?
DR. HOLLINGER:  We are going to come‑‑I am going to ask you to probably, if you could, to just pick up the most key points at the end here because we are running a little bit overtime.
DR. HEARN:  Okay.  I can do that.
How many different blot patterns do you get for negative samples, positive samples, weakly reactive samples?  This slide says that for the two negative samples in this column, if we had the perfect world, I would have shown a 1, comma, 2.  That says there had been one pattern and we would have seen it twice.  In fact, for one sample we had three patterns and the other five.  That is not bad.
For positive samples, for one sample we had seven different patterns observed by participants who analyzed the sample.  For another sample up here, we had 29 different patterns observed.  When the samples get harder, when they actually have fewer bands, you actually have more patterns, so labs have a hard time then making fine distinctions across bands.
These are viral bands.  This slide only provides further evidence of that, and to show you in our hands this is what the test results were.  For this 120/160, 43 or 53 percent of the laboratories who tested it said that there was a 160.  It was equivocal in our hands, not meeting criteria for positive.  Here there was no 31 band; a few laboratories reported the 31, 32.  The same kind of trend was shown for a different sample, a seroconverter.
The ultimate test is, how do labs do with non‑viral bands.  As I told you, we haven't sent out samples to our knowledge that have non‑viral bands, but we give laboratories an opportunity to report all bands they see.  So I did ask just yesterday, and this is very fresh, "Show me kind of some data about what labs reported."
And what we found was, non‑viral bands were not detected for any samples in pre‑shipment.  That is, we didn't think they had any non‑viral bands.  For 15 of the 18 samples, however, we had some results where laboratories indicated they saw non‑viral bands.  The non‑viral bands were infrequent for negative and weakly reactive samples, but they were fairly frequent for the positive samples, and you heard a lot this morning.  You heard something about p42 and p70, but in fact this is just one sample, but for a reactive, highly reactive sample, these are all the different non‑viral bands that laboratories told us they saw.
So, in summary, what would be the take‑home message here?  One is, I think we all agree that Western blot testing performance overall is pretty good, and that laboratories arrive at the correct interpretive results, but there is some problem with detecting individual bands and making distinctions between those bands.  I think that currently interpretive criteria take into account laboratory performance capabilities, but clearly at some cost in testing specificity.
And we would agree with everyone who has already presented that reducing the number of HIV infected persons who receive indeterminate test results is important.  Nevertheless, we are uncertain that the data are really available for predicting the outcomes that could be associated with making the kind of change, at least one change that has been talked about here.
And we also know that outcomes associated with changing the criteria could be different for more or less experienced laboratories, and may depend on HIV prevalence in tested populations.  I didn't show data here, but we did an extensive multivariant analysis several years ago, published it, where we looked at what kinds of things lead to good performance, better performance.  And certainly having experience in high test volume was one of the criteria that said you are likely to do better.
And then, to repeat what you have already heard today, in recognition of the problem, you know that we have circulated pretty broadly a draft of the revised counseling, testing, referral guidelines where we have now stated that persons with an indeterminate test result can be told they can be retested in 30 days, and if they have a repeat indeterminate test result, counseled that they are highly unlikely to be infected.
So that is kind of where we are, and I would be glad to open it up to questions.
DR. HOLLINGER:  Thank you.
Yes, Dr. Koerper?
DR. KOERPER:  I am not a blood banker, so I just have a point of clarification question.  These bands, and we have seen some pictures of patterns of bands, is each band read by a person visually, or is there a scanner or a reader that reads the bands?  And if so, then is it confirmed by visual inspection?
DR. HEARN:  To my knowledge, for routine practice, they are always read by a person.  Anyone disagree?
DR. KOERPER:  And then a corollary.  Is there any plan to develop some kind of scanner or reader to eliminate some of the variability that might come up by visual scanning or reading of this?
DR. HEARN:  I don't have any information regarding that.  If anyone else does, they should respond.  Good question.
DR. HOLLINGER:  Okay.  Now we are going to have a session that is going to be opened up to the public hearings, and there have been several groups that have asked to respond.  The first one will be Dr. Joseph, who is responding for the Association of Public Health Laboratories.  And I am going to ask you to try to keep your remarks to around five minutes, please, for each group.  You may come up here, if you like.
DR. JOSEPH:  I can do it from here, thank you.
DR. HOLLINGER:  Okay.
DR. JOSEPH:  Yes.  I am Dr. Joseph, Director of the Laboratories Administration of the Maryland State Department of Health and Mental Hygiene.  I chair the Human Retrovirus Testing Committee, and that committee is a committee of the Association of Public Health Laboratories.
The statement that I am going to make was one that was recommended by the Human Retrovirus Committee in March of 1999 on the Western blot criteria, and approved by the board for the Association of Public Health Laboratories.  Again this year, in fact just last week the committee met again, and the attendees there reconsidered the criteria for Western blot interpretation and reaffirmed what was acted on a year earlier.
And you have heard from Dr. Stramer referring to that statement, and basically it says that only viral bands should be used in interpretation of Western blot.  If there are non‑viral bands only present, then it should be read as a negative or non‑reactive; and that if viral banding is present but doesn't meet the criteria for positivity, it should be reported as indeterminate.
And I think you also heard from Dr. Stramer the rationale for that a year ago, and repeated again this year, is that with the presence of non‑viral bands, over the period of time since 1991, there has not been a single instance where it was associated with a different subtype of HIV or a seroconversion to HIV or some other disease involved.  So it is clear that if you read, reported viral bands from p24 up through p160, as indicated in the package insert, there shouldn't be difficulty.
The group also recognized the problem of the experience of individuals reading the Western blot.  As in the data presented by Dr. Hearn, clearly there is a problem of training and retraining of individuals, especially those that do very few Western blots and new, those who have come in new into this area.  So it was felt that the Association ought to take on this training through their National Laboratory Training Network, and that was another recommendation from the committee last week, that it was urgent to move promptly to provide this training for the performance and interpretation of Western blot.
And the National Training Laboratory Network is a joint venture between the CDC and the Association of Public Health Laboratories, with seven regional offices across the country to cover all 50 States.  We do have a meeting with at least Region 3 in this part of the country next week, to begin planning the training to be offered in this region, and then that will be exported to the other regions to perform that.  We think it is very important, and some of the data that Dr. Hearn has provided might identify the groups that we really need to get to to provide the training.
And the other issue, of course, is raising the funding to do that, but we are going to be working with it.  And I wanted to say that it is pretty clear to us that that training and retraining has got to occur periodically over the years, so it is an important issue.
And that is my statement for the Association of Public Health Laboratories, and I thank you for the opportunity to make that statement.
DR. HOLLINGER:  Just a second, Dr. Joseph.
Dr. Chamberland?
DR. CHAMBERLAND:  I have a question.  Given that the Association of Public Health Laboratories made this recommendation in 1999, so I guess it was about a year ago, can you give us any information as to what proportion‑‑and I don't know what the denominator is, I should, but I don't know how many laboratories fall into this Association of Public Health Laboratories‑‑but can you provide us with any information as to what proportion of laboratories have changed their Western blot interpretive criteria to the non‑viral bands being read as negative?
DR. JOSEPH:  In public health laboratories we had this survey that was conducted, which we do each year with regard to this meeting, and I think there were 77 laboratories involved.  I believe that those laboratories use the criteria of the Association, but they are all public health laboratories.  I think many of them have the experience and probably would read bands that would be considered non‑viral, they are probably still, for most of them, reading them as indeterminate, and until the criteria change.  Maybe someone has information.
DR. HEARN:  Just maybe this will be a little bit helpful.  Again, what people tell you on a questionnaire is not always exactly what they do, but approximately, when I looked at the data where labs said that they used the criteria of "no bands present," we had 48 public health laboratories respond to that question, and 39 of them said that they used the criteria "no bands present" as opposed to nine who said that they used "no viral bands present."
DR. JOSEPH:  Good.  Thank you.
DR. HEARN:  That was in 1999.
DR. JOSEPH:  Okay.  Any other questions?
DR. HOLLINGER:  Thank you, Dr. Joseph, Dr. Hearn.
The next person who asked to present is, I don't have a name but it is someone from Calypte.  Is that right?  Is there someone here from that organization or from that company?  I guess not.
VOICE:  Calypte is here but we did not ask to present.
DR. HOLLINGER:  Oh, okay.  Sorry about that.
Then Andrew Goldstein from Epitope.
MR. GOLDSTEIN:  In case I get cut off for exceeding the five minutes, I would like to make one point in the way of a conclusion from what I have heard so far, and that is that it is certainly clear to me that there is a variability in the nomenclature which is being assigned to what are being called non‑viral bands, or perhaps bands which in fact are viral.  And partially in response to Dr. Mied's presentation, there might be the need for some additional studies to come to some agreement on in fact what are viral and non‑viral bands, because there are things like intermediate breakdown products of the HIV genome which in fact could be called non‑virals by some and virals by others.
With that, let me go quickly through some points that I have here.  First, Epitope manufactures two Western blots, one for serum and plasma and one for oral fluid.  These products are distributed by Organon Teknica Corporation.  And of course, as I think everyone knows, if you make a Western blot using viral lysates, you are going to get cellular proteins in there, and some of those that have been described in the literature are the HLA Class I and II and actin.
There are two primary non‑viral bands in the Epitope Western blot, one which we call p70, which you have heard before, and the other which we call p45.  Now, perhaps this is very similar to the p42 that has been described elsewhere.
We also refer to two what we call "pseudo bands" which we believe, and have some data to support, are in fact gel marks, which is the top and bottom of the polyequilamide gel which at a certain point in the process is mated to the nitrocellulose to transfer the bands, and I will show you a picture of that.  And we have done some studies to show that when you use monoclonal antibodies against gag, pol, and env gene products, you don't see at least these non‑viral bands referred to here.  Next overhead, please.
And I have simply two other points.  Epitope's history with regard to customer complaints is that there have been six customer complaints since 1994 regarding non‑viral bands on otherwise HIV negative serums with our serum blot as the cause of an indeterminate result, and with the oral fluid Western blot since its approval in 1996 there have been no complaints about non‑viral bands.  Next overhead.
Here is a simple graphic of where we have assigned our two non‑viral bands.  One is at p70, which again I think is probably shared in common with the other Western blots that have reported it, and I would suspect is the same protein although I can't tell you exactly what that is.  And then p45, which resides directly above gp41, and then these two gel marks, one very close to the bottom of the strip and then the other one above gp160, right near this green reference line on top.  Next overhead, please.
Here is an actual photograph of these two bands.  What we did in this particular study was to take a very strongly non‑viral HIV negative serum and then both run it separately with the negative control in our product, and then to combine it with both our high positive and low positive controls to show you exactly where these bands reside.  And in the case of the high positive, you can see the p45 directly above the gp41 in both the high positive and low positive, and the p70 which resides about 2 millimeters above the p66.  Next overhead, please.
In the next few overheads, these are simply taken from various clinical studies we have done.  These are comparing the oral fluid Western blot, which is the purple band and white background, with the serum Western blot, and in these instances you can see the occasional p45 here and here, and here is the gel mark.  That is fairly weak, but on top you can see what appears to be a band but in fact we believe is the edge of the gel, and of course that is well above the gp160 shown in the control.  Next overhead.
And here is another example.  There is the p45 here, here and here, and occasionally you will see a blood sample where both the p70 and the p45 will appear in the same sample.  Next overhead, please.
And once again in this overhead of what we called noisy negative samples‑‑we actually look for these as a way to evaluate our blots on an ongoing basis‑‑there is that p45 again, which we think is the actin band.  Here are some examples of the lower gel mark, and there is the upper one there, again well above the gp160.  And then also, just FYI, these are some p24 indeterminates which appeared i these noisy specimens.
And then finally this is a picture of a study done with monoclonal antibodies against gag, pol and env, and I apologize for the weakness and the fact that they are not terribly visible.  But if you look at strip number four in each of these sets, you can see that in the case of the anti‑gag there is reaction with p24; the env is reacting with the 160/120; and the reverse transcriptase, with the 51 and the 66; and then we pooled them all.  In all cases and in many studies, we were never able to visualize either the p70 or the p45 with these and other monoclonal antibodies.
This is just to show you that if you do a literature search, there have been many studies done by investigators on the presence of non‑viral bands and indeterminate blots in general.  I particularly call your attention to reference number six, Connie Celum et al, where they did a rather extensive study back in the early '90s on the effects of indeterminate Western blots, especially with regard to patient anxiety.  The next, please.
And this is a page from our product insert for our serum Western blot, and here I am simply pointing out the frequency of the indeterminate Western blots which were found in our clinical studies, with a 16.2 percent indeterminate in the EIA from repeat reactives in the low risk population, 9.8 percent in the EIA negatives.  But in the high risk population, as I think many people have observed, when you look at the EIA negatives, in fact you see a rather high incidence, in this case 16.9 percent, of non‑viral bands showing up on high risk individuals, which we believe at least in part is a function of other aspects of their health and HIV infection.  And the final overhead.
The conclusions that I would like to leave you with this morning is, first, that the scientific literature demonstrates that nearly all indeterminate Western blots due to non‑cardinal bands are not indicative of HIV‑1 infection.  At least in the Epitope Western blot, two non‑viral bands, p45 and p70, account for most of the non‑viral indeterminate Western blot interpretations.  And these two bands we believe are readily distinguishable from the cardinal viral bands, 160/120, gp41, and p24, which are the hallmark bands for determining whether a Western blot is positive.
And then, finally, it is our opinion that proper interpretation of non‑viral bands in HIV‑1 Western blots can be ensured by adequate product inserts that explain the phenomenon; perhaps the use of electronic media such as CDs, videotapes, and information manufacturers' web sites; proper training, including independent instructional programs, and an example of that is the CDC Distance Learning Program; and then, as you heard before, the Model Performance Evaluation Program provided by the CDC; and then finally the use of ongoing training programs by the manufacturers.
So thank you very much for your time, and I will entertain any questions.
DR. HOLLINGER:  Yes?  Questions?
DR. CHAMBERLAND:  I just have a question about your last slide there, ongoing manufacturing training programs.  What currently‑‑I guess you can only speak to your organization‑‑but what currently do manufacturers or your firm do, and how do‑‑do they in any way evaluate a client's proficiency at doing their‑‑using their test kit, and particularly their ability to distinguish the non‑viral bands?
MR. GOLDSTEIN:  Well, what I can tell you is that we work very closely with Organon Teknica, who provides the technical service to the laboratories who use our product.  We carefully monitor customer complaints, and at times we do see examples when they are concerned about the non‑viral bands, and what we try to do is to help them to understand what these bands probably represent, although we do always refer them back to the product insert, to follow what that has to say about interpretation.  So I guess it is a matter of watching customer complaints and then working closely with our distributor to help people understand indeterminate blots.
DR. HOLLINGER:  Okay.  Thank you.
MR. GOLDSTEIN:  Thank you.
DR. HOLLINGER:  The next speaker is Dr. Louis Katz from the American Association of Blood Banks.
DR. KATZ:  It is odd to come to the Blood Products Advisory Committee and finally realize that there is nobody left on the committee that was on when I was on.  Somebody is getting older.
For those members of the committee who are less familiar with blood banking, I would like to begin by saying the AABB is a professional society for 9,000 individuals and 22,000 institutions that include community blood centers, the Red Cross, hospital transfusion services, and individuals responsible for collecting and processing almost all the blood in the U.S. blood supply.  Our highest priority has been to maintain and enhance the safety and availability of the nation's blood supply.
We are grateful for the attention of FDA and the Blood Products Advisory Committee on this issue.  You have heard today data drawn from large numbers of blood donors that are a testament to the ability of our donor history screening methods, in concert with high sensitivity screening assays, to protect the blood supply from HIV infectious donors.
The consequence of the extraordinary sensitivity of these in vitro diagnostics, when applied to a population of blood donors with a very low incidence and prevalence of HIV infection, is the identification of a substantial pool of false positive test results.  False positive test results must then be reconciled, if blood donors are to receive accurate and, where appropriate, reassuring messages when they are notified of repeatedly reactive screening test results.
Unfortunately, the Western blot supplemental assays in use for this purpose are quite non‑specific, generating many indeterminate test results when applied to a population of EIA repeat reactive donors, and I think Dr. Stramer's data spoke eloquently to that issue.
Now, place yourself in the position of an altruistic volunteer blood donor who hears what I would consider to be the classic mixed message in medicine that we give for indeterminate blot results:  "We are very certain that you are not infected with HIV, but please don't come back to the blood center."  Put yourself in the shoes of those people.  I think that is an important perspective to have.  This confuses our donors.  It provokes enormous anxiety and gives them the strong impression that we know less than we do, in fact.
The FDA makes an excellent beginning, we think, by allowing a negative Western blot interpretation when only non‑viral bands are identified.  Volunteer blood donors with these patterns should be counseled that they are not infected.  They should be reenterable according to already accepted reentry algorithms and any new ones that come down the line, when subsequent testing at appropriate intervals is negative.  No decrement in blood safety will result, and our effort to reassure these donors will be reinforced by our acceptance of their badly needed gift.
While the impact on the total blood supply may not be operationally significant, our credibility with this subset of our donors will improve.  It is important that similar advantages will accrue to the many clinically oriented HIV testing services around the country, and while I have focused on the blood sector, if anybody wants to talk about my HIV clinic or my STD clinic where we do a lot of this, I will be glad to do so afterwards.
The excellent beginning that discounting non‑viral bands will represent should be a preface for considering similar approaches to other clearly non‑specific Western blot patterns, for example, isolated p24 reactivity.  In the blood donor setting, seroconverting donors with indeterminate blots, as we have heard from Drs. Busch and Stramer, universally have positive NAT testing even in the minipools we are using currently.
An enormous amount of historical experience, and now almost a full year of NAT data obtained under IND, informs us that indeterminate immunoblot patterns, in the absence of full seroconversion in a very short time frame, do not represent HIV or other pathogenic retroviral infections.  Roger Dodd says "non‑viral" means just that.
If the data we have heard from Dr. Stramer at the Red Cross are generalizable, there may be as many as 5,000 blood donors annually in the United States with indeterminate tests being stigmatized by our inability to plainly state that their results are medically irrelevant.  The FDA should start considering the use of nucleic acid amplification testing and repeat serologic testing to address the distressing mixed messages we are currently compelled to deliver.  Thank you.
DR. HOLLINGER:  Thank you.
Any questions?
[No response.]
DR. HOLLINGER:  If not, then the final person who has asked to speak today is Celso Bianco, representing America's Blood Centers.
DR. BIANCO:  First I want to thank you for the opportunity to present before the Blood Products Advisory Committee.  My name is Celso Bianco.  I am the President of America's Blood Centers.  That is an association of 73 community‑based, not‑for‑profit independent blood centers that collect about half of the blood supply in the country.
We talked a lot about the technology, and I want to reexpress your concern that actually Lou Katz expressed very eloquently about volunteer blood donors.  That is a rare species that is on the verge of extinction, and when we notify donors of false positive results‑‑they are rather frequent because our population is essentially negative‑‑we are giving a message not only to them.  We are giving not only to the 5,000, but we are giving a message to their families, we are giving a message to donor groups, and there is a tremendous amplifying effect that actually is one of the reasons for the mistrust that the public has on the blood collection and blood collecting system.
They actually, donors have told me, more than one occasion, "We cannot make decisions.  Either I am positive or I am negative.  What are you trying to tell me?"  Actually, we recognize this even with tests that are licensed.  For instance, there is a fluorescence assay for confirmation of HIV‑‑or a supplemental test, Dr. Mied, I'm sorry‑‑that on the basis of fluorescence you call a cell fluorescent or not fluorescent, positive or negative, and we suppress the indeterminate in our brains.
On these days in which we have nucleic acid amplification, in which we have an extremely important autoassay that is timed to seroconversion, and with the amount of evidence that we have that within 30 days an individual will have seroconverted or not, we should eliminate the interpretation of non‑viral bands from the indeterminate category.  I think that Dr. Dodd is correct in saying that non‑viral bands are just that.  I just think that there is a corollary to that, is that non‑viral bands are not transmissible.
And, finally, I would like to state that despite all the pressure that we have had to come to make the blood supply as safe as it is today, extremely safe, we cannot consider treating our donors as raw materials for the manufacture of pharmaceuticals.  I think that we have to respect them, and this is a wonderful step in that direction.  Thank you.
DR. HOLLINGER:  Thank you, Celso.
Who is this Dr. Dodd that everybody talks about here?  He should stand up so we can‑‑
[Laughter.]
DR. HOLLINGER:  This concludes at least the formal presentation for the open public hearing.  Is there anybody else who would like to have anything to say from the public?
Dr. Alter?  Okay.
DR. ALTER:  Thank you, Blaine, for that enthusiastic endorsement.  I have another one of my simplistic solutions here.  It seems to me that we have used the Western blot as the gold standard for an EIA reactive result, and we have known since 1985 that this was really a fool's gold standard; that 20 percent of normal people will give an indeterminate blot, even if they are EIA negatives.  This is a very, very bad gold standard.
And we have evolved to the point where we have a real gold standard now in RNA testing, so I would propose that we don't just say we aren't going to count non‑viral bands; I would say we move, we drop the Western blot, and we move to using RNA testing as the back‑up for an EIA.  We have seen beautiful data from Sue that the RNA test is always positive when the Western blot is positive, and is not positive when the Western blot is indeterminate or negative.  It is very close to a true gold standard.
And if you don't want to be that radical at this point to totally drop the Western blot, what you could then do is that when one gets an indeterminate Western blot, that it is reflexed to individual PCR or TNA, whatever amplification you are using.  And it is not reported as a Western blot indeterminate, it is reported as a combination of the two, and if the RNA test is negative, the donor is negative.
DR. HOLLINGER:  Thank you, Harvey.
Yes, Dr. McCurdy?  Is this a comment you want to make to Harvey before we get started on our deliberations?
DR. McCURDY:  Well, it sort of relates to what Harvey said but a number of other people said.  First place, I believe in NAT tests, and I think they are likely to be a better gold standard than anything else.  The question I have is, with the numbers that we have available now, what are the confidence limits that what is being said that is a negative NAT is going to be a non‑infectious unit?  What are the confidence limits of that statement?
DR. ALTER:  I have unlimited confidence.
DR. McCURDY:  No limit.
DR. HOLLINGER:  Just before we do, because we want to get into the committee, is there anyone else in the‑‑yes?  Dr. Busch?
DR. BUSCH:  I just wanted to make one comment.  The data we saw from CDC on wide‑scale proficiency testing, that suggested that there is a lot of poor reproducibility or accuracy of interpretation, I want to just point out that these Western blots, one is, we are dealing with multiple manufacturers that have highly discordant band patterns, so the CDC says it is negative but I don't know whether they actually validated it as "negative" on all these blots.
But the other is, each of these Western blot kits is a completely distinct viral lysate prep transferred to a piece of paper, and there is enormous strip‑to‑strip, lot‑to‑lot variability.  So you can take a single sample and test it over time, and it will give you patterns and then they will disappear because these kits are extremely inconsistent over time, especially in terms of these non‑viral band contaminants.
DR. HOLLINGER:  Thank you, Mike.
Yes, Dr. Tuazon?
DR. TUAZON:  May I just make a comment, too?  I completely agree with Dr. Alter.  As a clinical infectious disease practitioner, I don't think we have used the Western blot in the last couple of years, since the availability of the PCR RNA, in the diagnosis and follow‑up of our patients.
DR. HOLLINGER:  Yes?  Please state your name.
MR. KAY:  Yes.  I am John Kay from Oragon Teknica.  And over the years as we have pushed these assays, I am going to talk about ELISA for just a minute, because if you push an ELISA assay to its ultimate, there is a very fine line between a specificity of 99.95 or greater and 99.8.  99.8 gives a lot of reactivity in an ELISA assay, and we have confused that with sensitivity, and because of that we have thrown a tremendous amount of noise at the Western blot system that higher specificity tests wouldn't send there.
So I think we need to consider the NAT testing thing on the other side.  Where you now have a very high specificity on that side, we ought to look for a high specificity on the antibody side and preserve both the donors and the recipients.  Maybe it is time to face that issue.
DR. HOLLINGER:  Anyone else from the public?
[No response.]
DR. HOLLINGER:  If not, I am going to close the public hearing and we will open up the committee discussion on this topic.  I think, before we do, let's have the questions at least once again presented, so we know what we are going to deal with here today.  So if we could have just the questions run by again, and then we will open it up for discussion.
DR. MIED:  Should FDA permit indeterminate blots with only non‑viral bands to be interpreted as negative?
DR. HOLLINGER:  Let's go ahead and deal with this question here.  Who would like to start?  Dr. Schmidt?
DR. SCHMIDT:  Dr. Alter has brought up something which has never happened in the history of mankind.  We have never dropped a test applied to blood or substituted it with anything else.  So my question really is, since we were asked specific things to consider by the FDA, are we allowed to consider the NAT situation in our committee discussions?
DR. HOLLINGER:  I think we need to open it up.  I mean I think we need to consider everything, at least from my standpoint.  Okay?  So I think we should.
But I think Dr. McCurdy has brought up some important questions about, if you are going to deal with NAT testing, how many false negatives are there in the group, if any?  And, secondly, if you have got problems at laboratories who are out there doing all these tests with the several assays that are out there right now, as presented by Dr. Hearn, with abnormalities, how much do you think you are going to find in laboratories who are doing Nucleic Acid Testing in terms of responses?  How many false negatives and false positives are you going to find out there in these labs?  We are now talking about real good laboratories that are doing them, but there will probably be a lot of other laboratories that are doing them, perhaps other laboratories doing them, too, and what are the issues there?  Yes, Dr. Simon?
DR. SIMON:  It seems to me that on question number one, that we have had overwhelming evidence to say yes, basically, that indeterminate blots with only non‑viral bands could be interpreted as negative.  This would improve our message to donors, give us some degree of additional units through the reentry process, and particularly allow us to reenter certain particular donors like the O neg, CMV negative, or high titer specialty donor, that sort of thing.
It seems to me the NAT discussion relates to the question to come, in terms of what additional studies we would ask the FDA to do.  I don't think we could deal with it today because it is a non‑licensed test and the full data aren't there, but certainly to pursue that from an investigative point of view as to how the NAT could substitute for Western blot and be more definitive, I think that would be very useful in the future.  But this would be a step that we could take, I think, that would be very helpful to donors and would help a little bit with supply.
DR. HOLLINGER:  Dr. Ng?
DR. NG:  I would like to speak from the diagnostic clinical laboratory perspective, since your recommendations here for the blood donors will apply across the board.
As a clinical laboratorian, I feel very strongly that the results we generate should be the truth.  And because you have reactivity with bands, you do not have a true negative blot, so I actually favor Dr. Mied's second compromise which is on the next slide, that the report be indeterminate with a distinction between viral versus non‑viral bands, and you leave it to the individual clinician to decide how to interpret that.
I would like to bring up two other points which relate to NAT.  Dr. Simon briefly referred to the big problem we have in clinical labs.  It is not FDA‑approved for diagnosis, so any test we do which is used for a diagnostic purpose runs into problems with our ability to get reimbursement and, more importantly, to be investigated by the OIG for fraud if in fact we do bill for that purpose.
I do want to comment that the use of NAT testing‑‑the third and final point‑‑in the acute diagnostic setting, we do not know, in our limited studies that we have done at San Francisco General, we do not know what the false negative rate is.  We do know the false positive rate ranges between .5 to 3 percent, and a certain subset of these indeterminate Western blots, if you are going to use that in your stratification, will certainly fall into this false positive group.  The viral load ranges, just FYI, tend to be under 10,000.
DR. HOLLINGER:  Dr. Chamberland?  Oh, excuse me, Dr. Boyle.  I have been ignoring you.  Sorry.
DR. BOYLE:  That's all right.  I just need to understand one think, and I want to sort of follow up on what Marion did, in the interpretation of a Western blot, we now think it is done by a human, but is it done by one person or does it require agreement between two readers?
DR. HOLLINGER:  I imagine it probably doesn't require agreement between two readers, but somebody who is working in the laboratories‑‑maybe you could tell us, Susan, in the American Red Cross, do you require it to be confirmed by another person or not?
DR. STRAMER:  All supplemental test results, whether they are the HIV‑1 Western blot or any test that we do, has to be concurred by a second individual.  If there is any disagreement, a third person resolves the disagreement.  But again, I can only speak for Red Cross.
DR. HOLLINGER:  Does anyone else have‑‑yes, Celso?
DR. BIANCO:  Yes, that is a standard that we also have at New York Blood Center, and actually they will enter it into a software that will compare the two readings and flag the result for review, supervisory review.
DR. HOLLINGER:  Thank you.  So it looks like, John, that most of them are using two readers, at least a confirmatory, another confirmatory test.
Yes, Dr. Chamberland?
DR. CHAMBERLAND:  Just to follow up on that immediate discussion, I am not sure, does anybody have any information about the concurrence of multiple readers for indeterminate Western blots in non‑blood bank testing settings?  For example, in the public health laboratory network, are multiple readers required as they are in the blood banking situation?  CDC?  Tom?
DR. HEARN:  Mary, I can't directly answer that question, but this thing about how many readers look at a Western blot, when we ask laboratories how many people are doing the testing, a little bit less than 40 percent‑‑I can't remember‑‑it was 35 percent of the labs, roughly, had two or less people doing testing, and this is all laboratories.
So please don't assume that in every laboratory there are three or more people involved in interpretation.  I don't know how many people are.  It could be that the analyst, the tech, reads it, and the supervisor, technical supervisor, may then review it, but I can't tell you what the actual number is.  But I do know that at many laboratories there are not three or four people who do testing, altogether.
DR. HOLLINGER:  And I think not only that, but as a person is in the laboratory, they have various degrees of expertise and skills.  Obviously if somebody starts out as a new job, they are not going to be quite the same as a person who has been around looking at Western blots or bands for many years.  So that always creates somewhat of a problem, a potential problem, is you have new people come in and are learning how to read these finite bands.
Yes, Dr. Chamberland?
DR. CHAMBERLAND:  Yes.  I guess I wanted to lay out on the table a different perspective from Dr. Simon's, which is, I don't really think that the question that has been posed to the committee really turns on do non‑viral bands represent anything other than what Roger Dodd has said is not HIV infection.  I think that there really is a substantial body of information and data to suggest that non‑viral bands are just that.
I think the question really turns more on issues of proficiency and the expansion of this question to a non‑blood donation testing arena.  I think the data presented by Sue and by ABC and others, I mean I think we have a tremendous amount of confidence that these are really good labs with really good QA in place.  They have the advantage of dealing with large volumes of test materials, and there is also the safety net of NAT that is in place.
And while I agree with Dr. Ng's comments that as a clinician in a diagnostic setting, one‑on‑one, I would certainly like to see NAT done as additional follow‑up testing to try and sort through these uncertain cases, there is no guarantee in the wider arena of diagnostic testing and public clinics and whatever, that the NAT is going to be available as it is now systematically, really part of the algorithm of testing for blood donations.
And, furthermore, we know that the blood banks are testing low prevalence populations.  That is part of the problem, is because they are so low prevalence, the issue that you end up dealing with are these individuals with false positives.  And we have seen data that has been presented, it was summarized in the statement that Paul Mied made, that the committee got in writing, information about what proportion of all indeterminate Western blots have non‑viral bands, and since indeterminates represent about 45 percent of all repeat reactive samples, 67 percent of these are non‑viral bands only.
We haven't seen comparable data presented for other venues, the anonymous testing and counseling sites, the STD clinics, drug treatment centers, where patients clearly in higher risk populations are presenting for testing.  And I have to say in that kind of a setting, with a patient, individual patients with high‑risk behaviors who have EIA repeat reactives in duplicate and a Western blot that is being read out as non‑viral bands, I think on a one‑on‑one, my confidence in saying "Non‑viral bands only, it's negative, you're not infected," I really think that I would want to have the safety net of an opportunity to retest that patient.
So I think that is what I would bring out in the discussion here, that I think we have to think beyond just the blood bank setting.  And it is kind of an unusual situation that the BPAC is being asked to address something that goes just beyond the blood bank testing arena.
DR. HOLLINGER:  Yes, I think those are really good points.  I think you see it enough in the clinical arena.  I think donors are‑‑this is going to be a little broader here.  And I don't think there is any question in my mind that when you see patients who come in, or you see laboratory results come in, they are interpreted very erroneously by different individuals, what these mean, what it means.
And I think there is some benefit to not only saying that there are some bands here and they are probably non‑viral, if they are non‑viral, the patient is not infected, but the patient really needs to have something else.  And a Nucleic Acid Test of some sort would be very good information to have, to be able to be very secure in your being able to tell that patient that "You're not infected."  I have no problem with that, at that juncture saying "Look, you've got, I mean it looks like these are non‑viral bands here, and the NAT testing is negative.  I can assure you that you're not infected."
Yes, Mr. Rice?
MR. RICE:  The question we have before us now leads me to the corollary that Dr. Alter presented, using the NAT as the confirmatory test.  If we were to yield to question one and permit question one to be a yes, and then eventually evolve into criteria which makes NAT an approvable secondary confirmatory test, how willing would industry be to basically, again basically take a back step‑‑they have been able to operate under the situation proposed in question one‑‑and now reintroduce this confirmatory test at a later date?  I think that probably industry would be much less willing to go back than forward.
DR. HOLLINGER:  Yes, Dr. Katz?
DR. KATZ:  I share Mary Chamberland's concerns, because I am schizophrenic and actually take care of patients, but I would point out that high risk individuals seeking testing are almost universally candidates for retesting in the time frame of seroconversion, so the appropriate counseling message to high risk people is not much altered by a change in Western blot interpretations.
DR. HOLLINGER:  Thank you, Louis.
Yes, Dr. Schmidt?
DR. SCHMIDT:  Is the FDA asking us to consider the question in relation to testing blood donors, blood products, or the entire clinical laboratory field?
DR. HOLLINGER:  I think it is just limited to blood donors but, Jay, do you want to comment about it?  But it will have ramifications elsewhere
DR. EPSTEIN:  No, actually it is the other way around, Blaine.  We have not separated interpretations for blood donor testing from general medical testing, and we do have within our regulatory purview the oversight of all HIV or AIDS‑related tests in the blood program.  So you are being asked a question pertinent to the use of these tests in all medical settings, not just the donor setting.  Now, there are some particular issues that have been brought forward about the donor setting because of the low prevalence population, but this is general.
DR. HOLLINGER:  You know, if you read the statement correctly, if everything is true with the statement, it says "Should FDA permit indeterminate blots with only non‑viral bands," and we are not talking about is it falsely non‑viral or is it true, then the statement is pretty clear.  I don't think anybody on this committee is going to have, I would think, from what I have listened to, I don't hear much dissention that you could call those negative.  So I think that is‑‑I mean, if you just take the statement at face value, it seems to be pretty straightforward with this issue here.
Yes, John?
DR. BOYLE:  But, Blaine, I think part of the question is that, are you setting the standard at the level of the good laboratory, or are you setting the standard for the person who has been described as the new person, only one in the laboratory, doesn't see many of these things come through, and do you want it to have it's just blank is okay, or you have to make some interpretive decisions?
DR. HOLLINGER:  Yes, I think probably you need an algorithm that follows a little bit further along here, and I think that is what some of us have mentioned, about some sort of another test that would help in that way.
Sue?
DR. STRAMER:  I just want to say, to those laboratories who aren't proficient in Western blot testing, or those individuals who aren't proficient, they shouldn't be reporting.  The issue is greater than just not reporting p70's.  It is perhaps not reporting the confirmed positive.  So, I mean, p70's are really a very minor part of the problem, and in a high risk population, most of what you see on a Western blot is going to be a confirmed positive.  You are not going to have these issues with p70's or p5's on mostly negative strips.  In a high risk population or a public health laboratory, it is much easier and it is much more clear‑cut.
And I also would ask the question, how many public health laboratories are truly reporting out p70's?  I mean, you know, they are really‑‑I know Dr. Hearn's surveys, but I think the practical sense of it, even though 39 out of 45 or whatever the number was said they are reporting out, it is the way the question is written.  But I would guarantee you that if you went into a public health laboratory and said, "How many of you would report this out as a gp120 or 160, when you see a band way above that?" they would all tell you they are not.
When I presented our data at the American Public Health Laboratories Association, I know after I told them what our criteria are, that we are reading background and we are reading p3's and we have to make up molecular weights for garbage we see on Western blots, they have all told me that I am nuts, and how in the world would the Red Cross be doing this?  How can, as a public health laboratory, we be giving out these kinds of messages to individuals?  That is bad public health.
But I have to refer to the fact, this is what is defined in the package insert.  Truth or non‑truth doesn't matter.  It only matters what is written in black and white on the package insert.  So that is why this change, albeit for anywhere from 14 percent to greater than 70 percent of non‑viral band indeterminates, depending on the manufacturer, would actually be improving the public health message that we give to blood donors and other individuals.
DR. HOLLINGER:  Thank you, Sue.  Yes, I mean if you really look at all those tests that were presented, I think Dr. Mied also showed some data there, you can almost select the test you want.  If it is positive in one, you get a p7, p5, and another test doesn't usually pick up p7, p5, you could use that assay and find this person now negative for all bands.  I mean, I think that could be pretty clear.  You could almost select your assay after that.
If there are no other‑‑yes?
DR. CHAMBERLAND:  I guess I just wanted to comment that, I think as most people know, I am not a laboratorian, but when CDC became aware that this agenda item was going to be placed before the BPAC, it engendered a fair amount of discussion among the Division of HIV Laboratories at CDC.  I mean, I think my understanding of those discussions is that most people would certainly not quibble that if labs are going to get an EIA positive, Western blot positive, the chance that they would be told they are negative on a Western blot, everybody agreed was fairly unlikely.
I think the concern more turned a little, as I understood it, turned on individuals who were EIA positive, Western blot indeterminate, who might be in a seroconverting window period.  And as I understand it, yes, the vast majority of those people exhibit a very typical sort of banding pattern as they are seroconverting.
But again, and I have to rely on my laboratory colleagues, I understand that there are instances in which there could be things like a solitary, you know, p65 showing up.  Well, would some labs think that was a 70 or something like that?  Again, I am raising questions that my colleagues have brought to me.
And the other piece of information to put out on the table is that the Public Health Service is fairly far along in developing a new counseling and testing recommendation and report that has, I guess, been some months in the preparation.  And I understand that there is a lot of unhappiness that the current recommendations really, from that '89 MMWR, suggest that testing, follow‑up testing has to be done within a six‑month period, and that is very difficult, for individuals to be carried along for six months, told that they might be, you know, indeterminate, "We're not sure of your status."
And that given the evolution of serologic testing over the last decade or so, that now the plan, as I think Tom and Paul Mied indicated, is that the guidance that has been drafted is now moving toward a recommendation that individuals who test indeterminate be retested one month later, and if that Western blot pattern has not changed or evolved, that they be told that this really can be read as an individual not being infected.
And I guess I throw that out as an alternative approach to this thorny problem of how do you deal with individuals who are indeterminate and the kinds of counseling messages you give them, that people should be aware that there is a move afoot to really change the counseling message to something that I think everybody would agree is much more reasonable.
DR. HOLLINGER:  Okay.  Yes, Dr. Epstein
DR. EPSTEIN:  Two comments.  First of all, regarding NAT testing, the question whether the Public Health Service should move toward recommending NAT in lieu of Western blot as the supplemental test of choice really is a question for another day.  We understand that, but you are still left with the issue of how do you interpret a Western blot, and the Western blot is not likely to vanish overnight.  So I think that, you know, with all consideration of the emerging value of NAT, we shouldn't confound the issue.  There is still the question of how to interpret the blot.  It should stand in its own right.  It can't be interpreted one way or the other based on some other test result.
Having said that, the counseling message should take advantage of all available information, and there is nothing that FDA has ever said that would indicate that if you have additional data, you shouldn't use it.  So, you know, I am all for incorporating results of NAT in interpretation messages‑‑I'm sorry, in counseling messages.  We have allowed that in the IND studies, and I would look forward to that being the case when there are approved products.
The second point that I would like to make is that what this issue is really about is the likelihood that indeterminate patterns in HIV infected individuals could be confounded with non‑viral band only blot patterns.  That is the error we are trying to prevent, if it is real, and that is what you are really being asked to think about.
I think that, as has been said, there is abundant scientific data that if you were sure that it was only non‑viral blots, then you are fairly sure that it has no known medical significance and is certainly not related to HIV.  That is really not the hard part.
The hard part, again, is whether indeterminate patterns in persons with HIV infection could be confounded as non‑viral only band blots.  And we have seen data to suggest that they could, but it is only indirect data.  It is based on recognizing a very high degree of variability in band assignment in band assignment in laboratories in the CDC‑conducted proficiency studies, but unfortunately those data are not broken down by which bands were misinterpreted.
So let me ask a question that perhaps can be answered by some of the large testing laboratories present, represented in this room.  If indeed the early seroconverter always shows p24, and if the reading of the p24 band is highly proficient, then the chance for those blots to be misinterpreted as non‑viral is in fact very, very low.
See, the problem is that the real risk here needs to be assessed by understanding how proficient the readings are, band by band, and we don't actually have those data, at least not what we were able to gather for the committee.  So I would ask if anyone can comment specifically about the ready distinction of seroconverter band patterns versus non‑viral band patterns and comment on a band‑specific proficiency.
DR. BIANCO:  Jay, Celso Bianco, New York Blood Center.  I don't think that any lab with average experience will ever miss a p24 band.  It is so clear, it is so evident, and that is, as we see in the training of our people and all that, is never a major issue.  I just want to make another comment.  And so I don't think that you can confuse easily a non‑viral band, or miss it, for a band that is of importance.
DR. HOLLINGER:  Celso, I think the issue was, if I understand what Jay said, the issue was, in a seroconversion, in a seroconversion, does the p24 always appear first?  I think that was, if I am not mistaken, Jay, is that correct?
DR. BIANCO:  No, you may have blots on occasion in which you have‑‑it is always there, but in old blots you would have on occasion individuals that would have all the envelope bands before‑‑
DR. HOLLINGER:  But will the p24 be there?  Do you know.  Yes, Sue?
DR. STRAMER:  I think Mike will address the same point.  In studies we have done at the Red Cross in collaboration with REDS, and studies that REDS has done in collaboration with REDS, even though the criteria now for positivity‑‑and hopefully this will answer Jay's question‑‑the criteria for positivity today are any two of the following:  p24, gp41, or p120/160, actually in all the samples we have looked at since the beginning of combination testing in blood donors, including the Red Cross, in all of our samples since 1992 we have never found a seroconverting sample that didn't have p24.
All of the ones that are allowed to be positive based on envelope only, none, zero, have been RNA positive.  A subset of those include follow‑up, showing that those donors are not positive on follow‑up, but clearly the ones that we have experienced since 1992, positives in our hands have always exhibited p24.  Generally, the p24 is a very strong band, just like if you took a Sharpie on a piece of paper and drew the band.  p24's cannot be confused with any non‑viral band, at least in our own experience.
And I just want to say one thing to address Mary's comment about p65.  Tell your laboratorians at CDC who say that, they need to get out in the real world.  p65 is not the first band that shows up on seroconversion.  It is always the same pattern.  HIV seroconversion, whether it is timed by RNA concentration or by patterns on Western blots, is a completely reproducible phenomenon, and it is usually‑‑well, always starting with p24 and high molecular weight glycoprotein.
DR. HOLLINGER:  Thank you, Sue.
Yes, Dr. Hearn?
DR. STRAMER:  And actually that is true.  Roger Dodd is making another good point, reminding me.
DR. HOLLINGER:  Can we have Roger Dodd make these points on his own?
[Laughter.]
DR. HOLLINGER:  This is a puppet show here.
DR. STRAMER:  The cutoff criteria, cutoff criteria for the blot is the weak positive control, that actually you are required to read p24 to interpret the blot as valid, the whole strip.  That is your cutoff criteria, that is your calibrator that you have, p24 and gp120/160.  If you don't have those in your batch of blots, the batch of blots are invalid, so you have to be able to read those blots, your weak positive control, to continue to read the rest of the strip set.
DR. HOLLINGER:  Dr. Hearn?
DR. HEARN:  Yes.  Regarding that last issue, I believe that is test specific, depending on which manufacturer's test you use.  It is not every test uses the p24.
But Dr. Epstein raised the question, does anybody know how labs do with individual bands, particularly the p24?  I actually had a couple of slides that we raced through at the end, because we did have five seroconverters, and in fact, the news is labs do pretty good.
There were occasional misses of the p24.  But, as I also said in the beginning, these data don't answer everyone's question because it doesn't say anything about non‑viral bands, you know, would a lab have confused a p24 with a non‑viral band?  But labs on rare occasions miss the p24.  We showed that data very quickly.
And I think I must say, because I didn't want people to have the message that testing is all over the map, I think I said multiple times, the bottom line of Western blot testing is it is done very well, and it is done very well because this safety net is in place.  It is when you get to making fine distinctions about individual bands that we clearly observe some problems.
DR. HOLLINGER:  Dr. Busch?
DR. BUSCH:  Yes, one comment in terms of the band patterns to seroconversion.  I mean that is where you really get the meat of this, and we have looked at, you know, well over 50 seroconversion panels that have serial bleeds separated by several days as these various blots evolve, and there is some variability between the blots.  In general, these blots are most sensitive to p24 in primary seroconversion, but in some cases you will see some envelope or pol come up fairly equivalently in time.
If you would look at recombinant assays which have, you know, been submitted to FDA, they are often more sensitive to gp41, so that will be the first band that will be detected at the same point as p24.  So the sensitivity of these assays varies by the antigen representation within the assay, not necessarily reflective of the antibody evolution in the people.  But certainly in contemporary blots I think p24 is by far the most frequent to come up initially.
Now, the twist here is that these evolving seroconversions can happen in people who have non‑specific non‑viral bands.  You saw the example that was shown by one of the companies where there was actually, throughout the seroconversion panel, there was a non‑viral band all the way along the top.  So you really have to look at these panels and interpret evolving new bands in the context of the EIA seroconversion to understand, you know, what new bands are relevant.
And I do think it is p24, in all the currently licensed blots, and that those bands are very clear.  But of course during seroconversion you can have initially a very weak p24 band, because we are just catching bleeds right at that point where these antibodies are first detectable.  But in the real world this is, you know, it is p24 and it is really very straightforward.
DR. HOLLINGER:  I want to be sure I am clear here, Mike.  You are saying, then, that the p24 is always there in the early seroconversion.  There may be other bands there‑‑
DR. BUSCH:  Right.
DR. HOLLINGER:  ‑‑but at least the p24 is always there?
DR. BUSCH:  At least in my experience, in these viral lysate Western blots, yes.
DR. HOLLINGER:  And I think that is what Dr. Stramer said, also.  Okay, thank you.
Yes?  Yes, Dr. Fitzpatrick.
DR. FITZPATRICK:  Just as a laboratorian and a blood banker, I think a couple of the key things are, in looking at the overall performance from the Public Health Service labs, we had eight positive samples that were called non‑reactive.  It is highly unlikely those were because of a non‑viral band, but we don't have a root cause analysis.  We don't know why they were called non‑reactive.  If we look at error and accident reports, my guess would be there was a sample ID mix‑up.
We have talked about Dr. Chamberland's issues on the clinical side, and I think the fear here would be that if the Western blot is reported as negative and there is no note that there were non‑viral bands present, the donor or the patient would not be subject to coming back for follow‑up.  And in many cases we would probably still want to bring that individual back for follow‑up, if there were non‑viral bands present, because that EIA is still going to be repeat reactive.
And I think we are overemphasizing the fact that these are going to be donors that are now going to be reentered into the pool.  Dr. Stramer told us that most of them continue to be repeat reactive EIA.  So we have to construct a message to the donor that says, "Your ELISA is reactive, your Western blot has non‑viral bands, which means you probably don't have disease, but if you continue to donate, your blood is still going to react, and you have a f false biological positive," just like we do with the RPR and the FTA ABS.
And so I think we might be sending the wrong message by giving the clinician and the blood bank director the result of a negative Western blot, unless they have the information that is before them, and I think it is the duty of the lab to report the true information and have the ability to do that, and then to interpret that.  And if your lab isn't proficient, then we need to bring labs up to proficiency level.  We shouldn't make our decision based on the fact that there are some bad labs out there.
DR. HOLLINGER:  And I don't know whether that follows through, some of that, what you point out, follows through, but remember all of these got into the Western blot because the EIA is positive.  And so somebody would, theoretically should follow this, you would hope would follow this up anyway, because EIA positivity usually precedes the Western blot becoming positive, so it could be in the early stage of infection.  So you would follow this up anyway with either repeat bleeding or NAT testing or something of that nature, you would hope. I mean, I would think.
Okay.  Yes, go ahead, Marion, and then we will‑‑
DR. KOERPER:  One more point of clarification.  When labs are reporting the indeterminate results right now, is that it?  It is just the one word, "indeterminate"?  So could we have an option of saying, rather than negative, that labs should report "Indeterminate (Viral Bands Present)" or "Indeterminate (Non‑Viral Bands Present)"?
DR. HOLLINGER:  That is one option.
DR. KOERPER:  In other words, can we vote no to this and then have a new question?  I don't know procedurally how we do this.
DR. HOLLINGER:  Yes, of course.  Of course.
DR. KOERPER:  Okay.
DR. HOLLINGER:  Yes, David?
DR. SCHMIDT:  I was just going to say, as far as blood donors are concerned, you know, if the EIA is positive and the Western blot has a non‑viral band determined as negative, they are eligible for reentry but they still have to be tested again.  So I think voting for this would not jeopardize the blood supply at all.  I agree that if it is an issue, it is an issue with patient testing.
DR. HOLLINGER:  Thank you.  Yes, Toby, and then we are going to go and‑‑
DR. SIMON:  The comment has been made about giving the donor all the information from the test, but from what I have heard from the experts, non‑viral bands is not information.  It is something that is there that is meaningless, and I don't know what one would do with that information.  I don't know what a clinician would do with it.  It is useless information.  It is non‑information, basically, so I see no advantage to giving the clinician taking care of a patient or a blood bank physician that information.  So it seems to me with either the donor situation or the patient situation, the answer to the question could be yes, we really don't need to give anyone the information about non‑viral bands.
DR. HOLLINGER:  It is like having a lot of other things we see as clinicians when we take care of patients.  We sometimes ignore even discussing it with the patient because it is not meaningful.  I mean, we know it is there and we know it is positive or has some abnormalities, but we are certainly not going to discuss it with a patient because it has no significance.
DR. SIMON:  It is not necessarily reported that way.  It is reported as an indeterminate blot, and that is what the clinician deals with.
DR. HOLLINGER:  Yes.  Mary?
DR. CHAMBERLAND:  But reporting it as an indeterminate blot gives you the safety net of right now, the way the recommendations are written, of essentially counseling the individual that they need to come back to be retested, and the period, the interval for that second test is currently under revision.
To report out negative, I see that very much tied as negative.  The counseling message is, "You don't have to come back.  There's no need to be retested."  Now, again, as Lou says, if you are dealing with a high risk individual who is continuing to engage in high risk behavior, counseling messages obviously need to be formulated certainly about decreasing high risk behavior, but also the possible need for follow‑up testing.
But I think the concern that I have is, negative means no follow‑up, so voting for this position really would eliminate what I view as a safety net, again not really applicable to the donor setting but to the individual clinical diagnostic setting.
DR. HOLLINGER:  But I think I would go a little further.  I think what is being asked is how you would call the Western blot test.  That doesn't mean that you are going to tell a patient who is EIA reactive positive, I mean repeatedly reactive, who has a Western blot that is, quote, you could call it negative, just the Western blot test.
That doesn't tell the patient he is free and has nothing else to worry about.  I think that would be wrong, I agree with you entirely, to give that message to the individual because you find no viral or you find only non‑viral bands on the Western blot.  You still have to follow up what that EIA indicates with some test in the future, I would think.
DR. CHAMBERLAND:  I guess I was just reacting to the way the FDA has constructed the series of questions.  It looked like you proceeded to different counseling messages if you voted‑‑if the majority vote was no, that FDA should not permit indeterminate blots to be interpreted as negative, then you proceeded on to retaining "indeterminate" but with different counseling messages.
So I think that is how they envisioned the flow of it, not that if it is read out as negative, you would then have a series of counseling messages:  "Your test is negative but it showed only non‑viral bands, hence, you should consider retesting," or whatever.  Is that correct, Jay?  I mean‑‑
DR. EPSTEIN:  I think we are looking for a clean answer in the sense that a negative test would imply a negative counseling message.  Now, having said that, obviously clinicians have to take into account all the available information, and if someone has high risk behavior, they should probably be rescreened later.  But it is really not driven by the fact that they had a repeatedly reactive EIA, if they had a clean negative interpreted Western blot.  Now, I am putting aside for a moment the issue of test sequence, because we know that there are some EIAs that are more sensitive than some blots, and you would have to consider that, too.
DR. HOLLINGER:  Jay, do you really want to couch it in that fashion, that a negative test means a negative counseling?  I mean, this could be a person who has viral bands and EIA positivity with non‑viral bands anyway, and is in the very early stages of his infection, in which he may have virus circulating.  I mean, you could have non‑viral bands and still be infected, and it will show up that way.
So if you are saying‑‑if that is how you are couching this question, to the point that if this is voted on as that negative means no counseling, then I would have to look at this a lot differently.  I am looking at this as strictly a test question here in terms of the Western blot, that if there are non‑viral bands present, it could be reported as negative.  Now, what you do after that, it comes with the next question.
DR. EPSTEIN:  Right.  I think that what you have said is correct.  We need to keep this simple.  We have not asked the committee to consider how we deal with counseling or medical decision‑making concerning retesting.  We are only asking whether the blot, as a stand‑alone test, can be properly interpreted as negative based on a reader's ability to determine that it is non‑viral bands only.  I think we should limit our purview to that test and its interpretation.
The current problem that we have is that the category of "blot indeterminate" is wide‑ranging, and includes true positives that are in seroconverters, it includes true positives that are in people with virus variance, it includes negatives where there are in fact viral bands due to cross‑reactive antibodies, and it includes true negatives that have only non‑viral bands.  And all of that is confounded when the clinician gets a report of "indeterminate".  They really don't know which it is.
And what we are asking is whether we can carve out the subset of non‑viral bands and determine that at least in that instance the test can be called negative, based on good current science, and recognizing all the proficiency concerns that I think have been, you know, amply discussed.  And I think that it will only confound matters if we try to then go further and say, "Well, are we also telling doctors how to use all the available information?"  We are not seeking to do that.  We are just seeking to clarify the interpretation of the test.
DR. FITZPATRICK:  Jay, I am a little fuzzy from lack of sleep, but if it is an ELISA repeat reactive with a negative Western blot, there is no donor notification required, correct?
DR. EPSTEIN:  There is donor notification required‑‑well, it will be required that you inform a deferred donor of the fact of the deferral.  That was one of the proposed rules that we published August 19th of last year.  It is of course a current recommendation of the FDA that the donor be notified of the fact of their deferral and be informed of the reason why.  So you would still have to notify a donor, and we will be requiring that you also counsel a donor.
DR. FITZPATRICK:  For a repeat reactive ELISA with a negative Western blot?
DR. EPSTEIN:  Yes.
DR. FITZPATRICK:  Okay
DR. EPSTEIN:  Yes, because that is still a condition of donor deferral.
DR. FITZPATRICK:  Okay.
DR. HOLLINGER:  Mike?
DR. BUSCH:  Yes.  I buzzed over it, but in the material I presented and distributed, we quantified‑‑the current most widely used donor screening assay is the Abbot combi test, which is very sensitive, and in fact you have a three‑day window between the time, based on large numbers of seroconversion panels, that EIA seroconverts before you have any bands on Western blot.  So there is a three‑day blot negative phase, and then there is only a five‑day blot indeterminate phase before meet current criteria positivity.
So it is always‑‑what you are trying to do is refine the specificity of the blot interpretation.  Eliminating non‑viral bands will not‑‑you know, will improve that, and I think that the issue of having to recall and potentially counsel donors who are EIA reactive or any population is a given.  There is a very remote potential that a person who is EIA reactive, blot negative, could be a true seroconverter, and that always needs to be considered.
DR. HOLLINGER:  Any other, from the committee, any other‑‑yes, Dr. Ng?	
DR. NG:  I just once again want to say your recommendation will cross over to the diagnostic arena.  And Dr. Simon, actually in my experience the identification of non‑viral band reactivity on Western blot has often triggered and identified patients with undiagnosed lupus and other autoimmune disorders.  So there actually is value in finding out what the reactivity pattern is in an indeterminate Western blot.
DR. HOLLINGER:  Okay.  I think we will vote on this, the first question here, and the question as stated, I will read it for the record.  It is:  "Should FDA permit indeterminate Western blots with only non‑viral bands to be interpreted as negative?"  All those who agree with that statement or with that question, raise your hand.
[A show of hands.]
DR. HOLLINGER:  All opposed?
[A show of hands.]
DR. HOLLINGER:  And those abstaining?
[No response.]
DR. HOLLINGER:  And our two non‑voting members?
MS. KNOWLES:  No.
DR. HOLLINGER:  Toby?
DR. SIMON:  I vote yes.
DR. HOLLINGER:  All right.  Could we have a reading of this confusing‑‑
DR. SMALLWOOD:  According to my count, there were seven "yes" votes and there were seven "no" votes.  The industry rep agreed with the "yes" votes and the consumer rep agreed with the "no" votes.  Is that correct?  There were no abstentions.
DR. HOLLINGER:  Okay.  Well, we hope we have clarified this for you, Jay.
[Laughter.]
DR. HOLLINGER:  No, I think underlying this there is a lot of issues here, and perhaps this will come up with the next issue.  Is there another?  Or do we have to even deal with the next question, basically?  If not, all right, so we can‑‑oh, that is right, it was 7‑7, wasn't it?  Okay.  I tried to push this one through, but‑‑
DR. MIED:  This refers to the middle ground approach that I referred to earlier, that the counseling message could be stratified based on the band pattern, that different counseling messages that reflect the likelihood of infection along with the recommendation to be retested could be provided to the donors.
DR. HOLLINGER:  Yes.
DR. MITCHELL:  So the question is, if not, should blot interpretation such as "Indeterminate (Viral Bands Present)" and "Indeterminate (Viral Bands Absent)" be reported with distinct counseling messages?
DR. HOLLINGER:  Yes.  Obviously, you know, since this was essentially a wash here in the voting, I think what I would like to do is, I think people have sort of expressed their own opinions here, but I think you have the feeling a little bit, Jay, of what the issues are.  It has a lot to do with what is going to happen afterwards, and that people are not going to be left out there on a limb without counseling or some other follow‑up.
Any of the committee who wants to respond, those who have voted one way or the other, maybe tell us why you voted what you did, if you wish, and what would have changed your vote one way or the other in terms of what you wanted, the insecurities one way or the other.  Yes, Paul, please.
DR. McCURDY:  I voted no on question one because I thought question two was the better choice.
DR. HOLLINGER:  Okay.
DR. McCURDY:  That is, it provides information that the clinician may or may not use, but I think it provides him with information that may be of some value.
DR. HOLLINGER:  We will go ahead and take a vote on question two.  My boss here suggested we do that, but I think that is a good idea.  So let's talk a little bit about this, because I think that is part of the issue here.  And Paul, you expressed that very well, but go ahead.  I'm sorry.
DR. McCURDY:  The other issue I think was expressed by Dr. Chamberland, and that is the issue of proficiency.  If I could be convinced that all laboratories that were doing this would have adequate proficiency, that is the proficiency of the New York Blood Center or Red Cross Laboratories and similar ones, then I would feel comfortable voting yes for the first.
I am quite convinced, on the basis of the CDC data and some other information that I have, that all laboratories aren't that big and they are not all doing that type of proficient work, and I just think it is safer to do it‑‑I am talking safer not for the blood supply so much, but safer overall for public health‑‑to use question number two.
DR. HOLLINGER:  Again, I will just make a comment.  I voted yes for this primarily because, again, I looked at it strictly as being the way it was stated, that if there were non‑viral bands there, then it would be negative, and that was all.  But I recognize exactly what you say, and under those circumstances I think that is appropriate.
I am sorry, Dr. Schmidt, and then I will come here to you.
DR. SCHMIDT:  I voted yes because I think it is time we are moving on after all of these years.  If we have got a test out there that we can't believe the results, then it is time to move it along and move to something better.
DR. HOLLINGER:  Dr. Macik?
DR. MACIK:  If I was given a choice between‑‑if this second question didn't exist, I would have voted yes.  Because the second question existed, I voted no so I could vote on this, because it just gives you one extra layer of giving a little more information.  Because again we often go back to saying, "Well, the clinician can counsel their patient," but the clinician often doesn't know as much as the laboratorian about what they are looking at, so you have got to give them a little bit more information so they can make‑‑so when they do counsel their patient, they can make reasonable recommendations to them.
DR. HOLLINGER:  It is interesting, though, that if you look at this second question, that means that they got the first question right.  If you are going to be able to say "Indeterminate (Viral Bands Present)" or "Indeterminate (No Viral Bands Present)" that means they had to get the first question right, of knowing whether there were non‑viral bands there or viral bands there.  But I agree with your‑‑Mark?
DR. MITCHELL:  I voted yes for the question because I believe that you really do have to take more into consideration than just the laboratory results, and that the clinical analysis should‑‑that the laboratory should help the clinical analysis, but that that shouldn't be the only or necessarily even the primary way of saying, you know, this is how we proceed from here.
DR. HOLLINGER:  Yes, Dr. Stroncek?
DR. STRONCEK:  I voted yes on the first question for a number of reasons, but I think a couple of important points.  One, it said‑‑I believe all labs have to be proficient, and if they are not, then that is a problem.  Second, it said the FDA would permit people to report non‑viral bands as negative.  If the lab isn't confident, they can report that out as indeterminate or report it out as negative with non‑viral bands.  You know, a pathologist has that prerogative to do that.  So I think that number one would work for patient testing labs and it would work well for the blood center, and it would give donors honest messages.
DR. HOLLINGER:  Yes, Dr. Tuazon?
DR. TUAZON:  I voted yes because, as I said earlier, in clinical practice we use the NAT to confirm a positive EIA.
DR. HOLLINGER:  Dr. Fitzpatrick?
DR. FITZPATRICK:  I voted yes because there is clear evidence that it is a negative result, and I think the labs should report it with that.  And there are a number of other laboratory tests that we do that are subjective, and we don't report them out in a different manner because some labs are more proficient than others; we report them out as either negative or positive because that is what the results are.  And so I think we owe it to report out the true result as much and in as proficient a manner as we can, and rely on proficiency surveys and those things to bring proficiency up to the level it should be.
DR. HOLLINGER:  Yes, Marion?
DR. KOERPER:  I voted no because I think that this is the true result.  This is the viral bands are present or viral bands are absent.  As a clinician, I agree with Dr. Ng completely.  There are many times that an equivocal test result when you are asking one question leads you to ask the next question, which is the correct question, which is not does the patient have HIV but does the patient have lupus, for instance?  And many times I have to get on the phone and call the supervisor and say, "Okay, you reported this as negative, but tell me, did you see," da‑dah, da‑dah.  And so I think this is the true answer, is that there is non‑viral bands present, and then it is up to the clinician to determine how that influences the next step in dealing with the patient.  And just to say negative to me implies that it is a blank strip, and so I feel that this is the more accurate answer, and that is why I voted no.
DR. HOLLINGER:  Thank you, Marion.  Anyone else like to comment?  Yes, Jeanne?
DR. LINDEN:  Like David, I interpreted the question as permissive, that blood banks could do that if they wanted to.  It would not require people to.  And if there were demand in clinical labs that there is some clinical value to knowing about the viral bands, I mean we didn't hear and data or information about the significance of the non‑viral bands, but if there is some and there is demand for that, then the clinical labs could still report that.  So I thought that this would, in the blood donor situation, allow these donors to be put in a different category, and I am particularly concerned about the eligibility for reentry, even if most of them aren't going to be able to do that anyway.
DR. HOLLINGER:  Thank you, Jeanne.
Well, let's assume that they are able to distinguish the viral bands and non‑viral bands, and you determine it, that therefore you can decide if there were viral bands present or there were viral bands absent, and then you then mark them "indeterminate".  So we will go with this second question.  I would like to see maybe how the committee would vote under those circumstances.  And if that is the case, then should blot interpretations such as "Indeterminate (Viral Bands Present)" and "Indeterminate (Viral Bands Absent) be reported with distinct counseling messages?  So with that in mind, all those who would vote yes for that, raise your hands.
[A show of hands.]
DR. HOLLINGER:  All those no?
[No response.]
DR. HOLLINGER:  Dr. Simon?
DR. SIMON:  Yes.
DR. HOLLINGER:  And Ms. Knowles?
MS. KNOWLES:  Yes.
DR. HOLLINGER:  Oh, and we have one abstained.  Oh, I'm sorry, there were two abstained.
DR. SMALLWOOD:  Please raise your hands.
DR. HOLLINGER:  Yes.  Thanks.  And could you read those, please?
DR. SMALLWOOD:  Results of voting for question number two, as read:  Should blot interpretations such as "Indeterminate (Viral Bands Present)" and "Indeterminate (Viral Bands Absent) be reported with distinct counseling messages?"
There were 12 "yes" votes.  There were no "no" votes.  Two abstentions.  The industry rep agreed with the "yes" vote and the consumer rep agreed with the "yes" vote.
DR. HOLLINGER:  I want to thank the committee for this stimulating discussion this morning.  We are going to take a break now until 2 o'clock.  The cafeteria is open until 2:00, and there are some places around the area.  Let's meet back here at 2 o'clock to start on the session about hepatitis.
[Whereupon, at 1:00 p.m., the committee adjourned, to reconvene at 2:00 p.m. the same day.]
A F T E R N O O N  S E S S I O N
2:00 P.M.
DR. SMALLWOOD:  Would the committee members in the room return to their seats, please?  For this afternoon's session, we have two potentially involved topics, and so we would like to continue on so that we can take the best advantage of the time that we have allotted.  We don't want you to get up and walk out, because we tried to make this a major production for you, so we want you to stay until the end.
At this time I will turn the proceedings over to the chairperson, Dr. Hollinger.
DR. HOLLINGER:  Thank you, Dr. Smallwood.
The first topic this afternoon is on the history of hepatitis, the issue about whether or not the question of hepatitis should still be utilized, and to start us off, Robin Biswas will give us an introduction and background to the issues, please.
DR. BISWAS:  Well, good afternoon.  We will be spending this afternoon discussing viral hepatitis topics related to blood donation, and I think that the underlying theme here is, is how far the diagnosis and testing and the understanding of viral hepatitis has progressed in the last 30 years or so.
Now the first item on the agenda is donor suitability and history of viral hepatitis.  I will give you some background information and our current thinking on the topic, and I will present two questions to the committee.  After that, Ian Williams of CDC and Harvey Alter of the NIH will present data, followed by discussions and your recommendations.  I hope you don't vote 7 to 7.
Now these are the two regulations that preclude persons with a history of viral hepatitis from donating whole blood or source plasma.  The one on the left, 21 CFR 640, I won't read it all out, (c)(1), is for donations of whole blood and blood components for transfusion, and the one on the right, the one with the 63 and the (c) and the (11) in it, for donations of plasma collected for further manufacture into injectable plasma derivatives.  These collections are pooled and manufactured, processed further into things like albumin, immunoglobulin, and clotting factors.
Now it is at least since the early 1950s that blood establishments have used a history of hepatitis criterion or a history of hepatitis donor question for determining donor suitability, and it is at least since the late 1950s that a history of hepatitis donor exclusion regulation, that there has been a government regulation in place.  And it is at least since the early 1960s that blood establishments included a history of jaundice, or sometimes called yellow jaundice, in the questions in determining donor suitability.  I should explain that jaundice is a non‑specific physical symptom of viral hepatitis, and can be caused by very many reasons other than viral hepatitis.
But the important point here is that these regulations and blood establishment questions regarding donor history of past hepatitis or jaundice were put in place long before any tests were developed that detected any hepatitis viruses, and before much was known about the infections caused by these viruses.  For example, one question was, did individuals who had clinical hepatitis, had clinical symptomatic hepatitis, remain chronically infected after apparent clinical recovery?
Now since that time, tests for several hepatitis viruses have been developed.  There have been tests developed for hepatitis A, B, C, Delta virus, E, and I won't mention G because it is probably not a hepatitis virus.  And, in particular, very sensitive tests for hepatitis B and hepatitis C have been developed and licensed and implemented in blood establishments.  These two viruses, hepatitis B and C, are the two blood borne viruses which cause almost all hepatitis infections that can occur in recipients.
Now today all donors of blood and blood components for transfusion are tested for hepatitis B surface antigen, antibody to hepatitis B core antigen, antibody to hepatitis C virus, and almost all whole blood is also tested for alanine aminotransferase, which is a non‑specific marker for liver damage.
Plasma for further manufacture, which I have said is pooled and then processed into various plasma derivatives, is tested for hepatitis B surface antigen, anti‑HCV, and ALT.  It is not tested for anti‑core because  most anti‑core positive units also contain the neutralizing anti‑HBs antibodies which can neutralize HBV.  Withholding such units from pools from which the plasma derivatives are manufactured would make the titer, would cause the titer of anti‑HBs to be diminished and probably decrease safety of the plasma product as well.
Now testing technology continues to advance, and with the application of investigation nucleic acid detection tests, the NAT tests, for screening blood and plasma under INDs using a pooled plasma testing format, all source plasma and almost all blood for transfusion in the U.S. is now tested for HCV as it is for HIV by NAT.  HCV NAT is expected to further lower the already extremely low HCV transmission risk by detecting viruses in the so‑called window period, that is, after the infection has indeed occurred but before antigen or antibodies are detectable in the circulation.
In regards to the utility of HBV NAT donor testing, this will be discussed later today.  Suffice it to say that some source plasma is already being tested for HBV NAT.
Because of the increasingly sensitive tests for viral hepatitis B and C, the risk of post‑transfusion hepatitis overall is being rapidly reduced to barely detectable numbers.  This fact, together with advancing knowledge about viral hepatitis, has raised questions about the necessity for excluding donors with a history of clinical hepatitis.
Therefore, FDA sponsored a workshop last July to discuss the issue and to examine any relevant data.  Actually, the Blood Products Advisory Committee has discussed this issue several times in the past, in 1982, 1991, and 1992 BPAC meetings, and the committee has over the years recommended that FDA modify the interpretation of these regulations.
So, consistent with past BPAC recommendations, the regulations are currently interpreted as follows:  A donor with a history of clinical viral hepatitis after 11 years of age, actually after the 11th birthday, should be deferred.  That means that anyone with a history of hepatitis until their 11th birthday could still donate, could go ahead and donate.  This was considered appropriate because of CDC data presented at the 1991 BPAC meeting indicating that almost all viral hepatitis that occurs in children under the age of 11 was hepatitis A.  I should explain that what we were doing, what we did was to permit exemptions to the regulations under another regulation, 641.20.
At present the term "viral hepatitis" might include jaundice or a clinical diagnosis of hepatitis.  Now, this was in response to the 1992 committee's recommendation not to interpret test results alone as a history of hepatitis, in the absence of clinical history or absence of a medical diagnosis, and the tests that we are talking about here are anti‑core tests and ALT tests.  Note that in a donor with a history of jaundice after the age of 11, if it is not possible to rule out the viral hepatitis as cause of the jaundice, the donor should be deferred.
Now the goals‑‑not the goals, the goal‑‑of last July's workshop was to discuss the following:  Is there sufficient information today to consider eliminating the exclusion of donors who have a history of viral hepatitis?
Now an enormous amount of information on the etiology, biology, serology, epidemiology, and the testing and medical diagnosis of viral hepatitis was presented at the workshop.  The multiple causes of jaundice, infectious and non‑infectious, were listed and reviewed and discussed.  The following is a necessarily extremely brief summary of the main points of that meeting.
Studies in the 1970s by Dr. Tabor, and I think the Red Cross, and in the 1980s conducted by Dr. Gary Techmeier, showed that markers for hepatitis A, B and C and ALT elevations were more often present in donors with a history of hepatitis or jaundice that in donors with no such history.  There is no recent data.  None of us could‑‑you know, we plowed through the literature and nobody could come up with any modern data on this.  It was also stated that the regulations were probably useful in the past for preventing post‑transfusion hepatitis.
Dr. Celso Bianco said that 13,000 whole blood donors were deferred in 1998‑‑this is for the whole country
‑‑in 1998 solely for a history of hepatitis or jaundice.  With the inclusion of NAT testing of donors, the remaining residual risk for hepatitis B virus would be 9 units per 1 million units, and for HCV, 3 units per 1 million units.
  Another thing is that the incidence of acute HBV and HCV infections is declining in the United States.  There are a couple of typos on this.  I did this at the last minute yesterday afternoon.  Sorry about that.  So for HBV, from the mid to late 1980s, there were 32 cases per 100,000 acute symptomatic cases of viral hepatitis, and this went down to 15 cases of hepatitis B per 100,000 per year.  For HCV the comparative numbers are 19 cases per 100,000‑‑there should be an extra zero there‑‑to only 2 per 100,000 per year.  Well, you know, if these numbers remain the same or even get less, then eventually this will affect the prevalence amongst blood donors.
It was also stated, another conclusion of the meeting was that apart from HBV and HCV, known viral hepatitis agents do not cause significant recipient risk.  However, CDC reported that 3 percent of reported acute viral hepatitis cases in the U.S. are hepatitis non‑A through E.  These are individuals who have or are thought to have clinical symptoms of hepatitis, but are not positive in any test from A through E.  There were also the mysterious media accounts of hepatitis virus referred to as "SEN‑V" and hopefully we will be hearing more later today.
It was also stated at the meeting that any increase in post‑transfusion hepatitis resulting from elimination of the history of hepatitis donor questions would be difficult to detect if the change is slight.
Now, as a result of the workshop and discussions that took place, it becomes apparent that there are four options.  The first one, entirely eliminating exclusion for history of hepatitis.  Second one, keep the exclusion.  The third one, modify the exclusion by excluding donors with a history of clinical hepatitis for only a limited period; for example, for one year after disappearance of symptoms.  The fourth option is to modify the exclusion by accepting donors whose previous viral hepatitis, for example, hepatitis A, could be documented not to pose a current risk for recipient hepatitis, i.e., require documentation to demonstrate what the etiologic agent was at the time the potential donor was diagnosed with viral hepatitis.
I will now go through these four options again and briefly discuss each one of them.  One, eliminate exclusion for a history of viral hepatitis.  Well, one would stop deferral of about 13,000 whole blood donors per year who are highly likely safe.  The problem is the lack of information about CDC's reported 3 percent acute non‑A through E hepatitis and the accounts of SEN‑V.  And I will be repeating this refrain several times in the next few minutes.
Now the utility of the question, the donor question about history of hepatitis, is likely to be very low, but is it absent?  I should have put a question mark after that.  In the absence of data on the utility of the question for elimination of hepatitis non‑A through E, it appears to us premature to drop the question.  It seems that such agents do exist, and the question is, do they correlate with the history of symptomatic hepatitis, and how many chronic hepatitis non‑A through E cases had a history of hepatitis with symptoms?
The same questions one can ask for SEN‑V.  One would also like to know if SEN‑V and non‑A through E, if the non‑A through E entity or entities, whether they are serious diseases or not.  In regard to SEN‑V, if it turns out, for example, that SEN‑V is an agent of non‑A through E, and if validated donor tests became available, then testing for it could accompany elimination of the donor question, provided SEN‑V accounts for most of hepatitis non‑A through E cases.  Hopefully we will have a few answers in the next few hours or next few days or next few weeks.
Keeping the exclusion for history of viral hepatitis, well, you would retain a safety layer.  The problem is continued deferral of many safe donors.  We agree that the regulation as is, is outmoded.  It is not useful for known agents.  There are sensitive tests for hepatitis B virus and hepatitis C virus.  It is probably very inefficient for unknown agents.  If only these facts were considered, FDA would be prepared to permit removal of the donor question regarding past hepatitis.  However, again in the absence of data on the utility of the question for elimination of hepatitis non‑A through E, and in light of the SEN‑V reports, it appears premature to drop the question.
Option number three:  Modify the exclusion by excluding donors with a history of viral hepatitis for a limited time period, for example, one year after disappearance of symptoms.  Should be easy to do.  Would retain probably many if not all of those donors after one year's disappearance of symptoms, but again we run into the SEN‑V, CDC 3 percent unknowns, if in this case they are chronic.  Would not capture non‑A through E hepatitis that became chronic and persisted for one year, for more than one year.  If the assumption is that an infection is chronic, setting a one‑year limit is arbitrary.
Now the fourth option:  Modify the exclusion by accepting donors whose previous viral hepatitis, e.g. hepatitis A, could be documented not to pose a current risk for recipient hepatitis.  Well, we feel it is a safe and scientifically sound way of reconsidering deferred donors.  However, acquiring evaluable documentation might be difficult.
While acknowledging the difficulties in implementation, as I just said, it is a sound scientific way for reconsidering deferred donors.  FDA is considering permitting this approach, and although it is difficult, some donors could be reentered, and this would be yet another step forward in permitting safe donors with a history of hepatitis to donate, by reconciling current interpretation of the regulations with well‑established medical knowledge.
So I will stop there, and shall I go ahead and show the questions?
So, question one:  Does the committee agree that the Food and Drug Administration should permit exemptions from the regulatory requirements to allow blood establishments to accept donors who report a history of viral hepatitis after the age of 11 years, if there is documentation that the hepatitis was caused by an agent other than hepatitis B virus or C virus for which the donor is no longer infectious?
Question number two:  Please comment on any studies that could be useful to further clarify the utility of donor deferrals based on a history of viral hepatitis.
Thank you very much.
DR. HOLLINGER:  Thank you, Robin.
I think we will move to the next presentation, and this is going to be by Ian Williams from the CDC on‑‑well, I guess he is just going to tell us what he wants to.
DR. WILLIAMS:  Actually Dr. Biswas asked me to come up here and tell you what we know about non‑A through E hepatitis, and the piece I am going to talk to you about specifically is non‑A through E hepatitis as identified in the Sentinel Counties Study of Acute Viral Hepatitis.  Sentinel Counties is a study that focuses on community‑acquired viral hepatitis, so that is going to be the thrust of my presentation today.  But since the topic at hand is also a history of viral hepatitis, we also asked people in our study about that, so I will have a brief presentation at the end focusing on that as well.
Since the data for today comes exclusively from the Sentinel Counties, I thought it would be worth spending a slide or two to explain to you what the Sentinel Counties Study is so you understand the source of the data.  The Centers for Disease Control and Prevention conducts nationwide surveillance for acute viral hepatitis.  However, certain issues limit the accuracy of this national data.
These issues specifically are things such as physicians fail to report cases they see to their State or local health department, therefore, CDC never hears about them so we don't count them as a case and don't know anything about them.  Physicians may see cases and they fail to do the appropriate test, the correct test to make a diagnosis, or they fail to apply uniform case definitions.  This is especially true in cases of hepatitis C.  And, finally, they don't collect uniform data, epidemiologic data, especially related to risk factors.
So to address these issues with national surveillance, CDC began a study called the Sentinel Counties Study in 1979.  The primary aims of this study are listed on the slide:  to determine the relative contribution of hepatitis A virus, hepatitis B virus, and hepatitis C virus, as well as other agents of non‑A, non‑B hepatitis in community acquired acute viral hepatitis.  And the emphasis here is community acquired.  That is people in the general community.  The second primary aim is to determine trends in the incidence and risk factors associated with both acute hepatitis A, B and C, as well as other agents of non‑A,
non‑B hepatitis.
The study is currently conducted in six counties, and in these counties is where this intensive surveillance is done.  Today I am going to present data primarily from four counties.  These are Pinellas County, which is St. Petersburg; Jefferson County‑‑Pinellas County, Florida, which is St. Petersburg, Florida; Jefferson County, which is Birmingham, Alabama; the city and county of Denver; and Pierce County, which is Takoma, Washington.  Two other counties have been added to the study:  Multnomah County, which is Portland, in 1996; and San Francisco in 1999.  But the data today primarily comes from these four places in the United States.
Patients in this study, again, are people with acute symptomatic viral hepatitis reported in these six health departments through stimulated passive surveillance, so we go out and try to find every single case of acute viral hepatitis that we can.  Patients in this study have to meet the following clinical criteria:  They must have discrete onset of signs or symptoms of viral hepatitis; they must have an ALT or an AST more than 2.5 times upper limit of normal; and we exclude other causes of liver injury through a physician interview, an interview of the patient, and other things.
All patients undergo extensive serologic testing, listed here on the slide, including anti‑HIV, total, IgM; HBsAg, anti‑HBc, both total and IgM; and anti‑HCV.  They also undergo an extensive epidemiologic interview which takes about an hour or so to complete.
And, germane to our discussion today, patients with non‑A, non‑B hepatitis also have additional follow‑up every six months for six months for two years after their acute onset.  Keep in mind these are all acute symptomatic patients.  So they are followed two years afterwards.  In each one of these follow‑ups every six months they have an ALT and AST drawn, they are tested for other markers of viral hepatitis, including PCR on selected samples.
And also germane to our discussion today, there was a group of patients who were identified in 1985 and 1986 with acute non‑A, non‑B hepatitis, who have been followed every six months up to today.  This is a group of about 130 people which we will also be talking about.
So let's get right to the data, now that I have hopefully described Sentinel Counties to you.  This is the source of the data that Robin was talking about earlier.  If you look at all of the data in the Sentinel Counties for the period of 1982 to 1997, about 48 percent of all the viral hepatitis we see is hepatitis A; about 34 percent is hepatitis B; about 15 percent is hepatitis C; and about 3 percent is non‑hepatitis A, B, C, D or E.  You will notice hepatitis D and E are not on the slide because essentially we do not see them.  They are not seen in the United States, or at least not seen in the Sentinel Counties.
What I am going to do today is focus exclusively on this 3 percent, to describe the clinical and demographic characteristics as well as risk factors associated with this group, and as a comparison, I am going to compare them with the 15 percent of people who have hepatitis C.  So, again, there is going to be two groups, patients with acute non‑A through E hepatitis identified in two cohorts:  people identified in 1985 and 1986 followed to today, so with lots of longitudinal follow‑up; as well as all patients in the Sentinel Counties from 1991 to 1997.  For the hepatitis C group which I am going to compare and contrast them to, it is going to be all patients identified with acute hepatitis C, identified between 1991 and 1997.
Okay, so what can we say when comparing these two groups?  Well, people with non‑A through E hepatitis tend to be older that people with acute hepatitis C.  About 38 percent with non‑A through E hepatitis are more than 40 years of age, versus about 25 percent of people with acute hepatitis C.  Median age is about 38 years in those with non‑A through E, versus about 33 years in those with hepatitis C, so people with non‑A through E tend to be a little bit older.
They tend to be equally likely to be male or female.  Roughly 54 percent of people with non‑A through E hepatitis are male, versus about 53 percent with acute hepatitis C.
In terms of race, they tend to be more likely to be non‑white, specifically African American in this situation.  About 43 percent of people with acute non‑A through E tend to be non‑white, versus about 19 percent among people with acute hepatitis C, and this is highly statistically significant.
In terms of the clinical characteristics, people with acute non‑A through E hepatitis tend to look a little milder.  If you look at their peak ALT level in acute phase of illness, only about 52 percent have ALTs more than 16 times upper limit of normal, versus about 68 percent among those who have acute hepatitis C.  And if you look at their peak ALTs, peak ALTs among A through E tend to be about 940 compared to about 1193 among those with acute hepatitis C.
They tend to be about equally likely to be jaundiced.  About 80 percent of people with non‑A through E have bilirubins of greater than or equal to 3.0, versus about 70 percent or 71 percent of those with acute hepatitis C, and again the median bilirubin is about 6 among non‑A through E versus 5.2 among those with hepatitis C, but these aren't different than each other.
In terms of patients hospitalized, the people with non‑A through E are about equally likely to be hospitalized as those with acute hepatitis C.  About 25 percent were hospitalized, versus about 18 percent of those with acute hepatitis C.  However, people with acute non‑A through E are much less likely to develop chronic infection.  Only about 22 percent went on to develop chronic infection, and these were people with at least two follow‑up visits after their acute onset of illness.  This is contrasted with 49 percent of people with hepatitis C in our cohort who went on to develop chronic infection‑‑chronic hepatitis, sorry.
Okay, what about risk factors?  Well, I pulled up common risk factors for hepatitis C for comparison, and to make matters a little more confusing, since blood transfusion has changed as a risk factor quite dramatically over time, I went back in and threw in the hepatitis C patients or the best as we can determine hepatitis C patients from 1985 and 1986, back in this group, so we are comparing risk factors from essentially the same time periods in these two groups.
And what you will notice is, about 4 percent of the acute non‑A through E hepatitis had blood transfusion as their putative source, versus about 9 percent among those with acute hepatitis C.  Again, if you look in just the group from 1991 to 1997, we have not seen a case of transfusion associated hepatitis C since 1992.  But these groups are not different in terms of their risk factors for transfusion.
However, people with acute non‑A through E hepatitis tend to be much more likely to be not injection drug users.  Only about 6 percent of acute non‑A through E's reported injection drug use as their source, versus 36 percent of those people who admitted to injecting drugs in six weeks to six months prior to onset of illness.
They were no more likely to be health care workers.  And although they did have a higher prevalence of high risk sexual behavior, predominantly having two or more sexual partners in the last six weeks to six months prior to their onset of illness, versus 5 percent who had hepatitis C, these were not significantly different from each other.
So what sort of conclusions can you draw about people with acute non‑A through E hepatitis, when compared to those patients with acute hepatitis C?  Well, patients with acute non‑A through E hepatitis tend to be older, more likely to be non‑white, have lower peak ALT levels during acute illness, have lower frequency of chronic hepatitis, and tend to be less likely to be injection drug users.
I should caution you about some limitations of the data.  The first thing is, all patients in this study are acute and symptomatic, so they have to be acutely ill to be in our study.  We don't know anything about asymptomatic patients.
Our case definition is extremely sensitive.  You will recall, as I said earlier, anyone with greater than 2.5 times upper limit of normal of ALT or AST is included in this study.  While this is a very sensitive case definition, it may result in some misclassification, specifically that some cases of chronic hepatitis C might rarely be falsely misclassified as acute.  We try to guard against this as closely as possible by interviewing physicians, looking at previous records, but it might rarely happen.  So there may be chronic patients mixed in with some of our acutes, rarely.
And, finally, cases classified as non‑A through E hepatitis might rarely have an unreported non‑viral cause of hepatitis.  Again, we interview patients and physicians to look for non‑viral causes, but some of them may not report non‑viral causes.  Or patients may have a viral cause for which they were not tested, such as EBV or CMV.  They were not all tested for that.  So there may be some misclassification in our non‑A through E hepatitis.
Now, moving quickly at the end, I am going to talk briefly about what we know about history of hepatitis in the Sentinel Counties Study.  And simple, we asked patients, "Have you ever been previously diagnosed with hepatitis?"  So, again, we take patients, say, "Have you ever been previously diagnosed with hepatitis?"
And what I have done for this analysis is specifically focus on people with acute symptomatic hepatitis A, because people with hepatitis B and C tend to be a much different group than the general population.  For example, roughly 60 percent of all acute hepatitis C cases are injection drug users, more or less, so they are not like the general population.  So I focused my analysis for the next couple of slides just on people with acute hepatitis A, because they tend to be most like the general population at large.  And keep in mind that all of these cases were tested for viral markers of both hepatitis B and C.
Okay, so what do they say when we ask people about, people with hepatitis A about, "Have you had a history of hepatitis?"  Well, basically nobody reports a history of hepatitis, although it does increase a little bit as they get a little bit older.  So roughly 5 to 10 percent of people, or less than 10 percent of people, 5 to 10 percent of people report any history of hepatitis.  So people say, "Nope, haven't had it."
However, when you test people, a lot of people have had markers of viral hepatitis, and again this tends to increase with age, so somewhere between 30 and 40 percent of people had markers for either hepatitis B or C or hepatitis B and C.  So, basically, history of hepatitis is a very insensitive way of finding out whether people actually had hepatitis B or C previously.
However, if you take this group of people who said, "Yes, I have a history of hepatitis," there is actually one person here, 60 here and 20 here.  So if you look at this group of people and say, how did they do at reporting history of hepatitis?  So if they say report it, did they actually have a history of hepatitis?
Well, actually they do quite good.  Again, there is only one person here so you can discount him, but roughly about 80 percent of people who reported a history of hepatitis actually did have a history of hepatitis, and roughly about 95 percent of people over 40 who reported a history of hepatitis actually had a history of hepatitis.  So, basically, if people report a history, it is reasonably believable.
So what conclusions can you draw?  At least among cases of acute hepatitis A in the Sentinel Counties, very few people report a history of hepatitis, and this increases with increasing age.  Many people with serologic markers of hepatitis B and C do not report a history of hepatitis.  And, finally, most people who report a history of hepatitis do have serologic markers, at least of hepatitis B and C.
And that is my presentation.  Thank you very much.  I will be happy to entertain questions.
DR. HOLLINGER:  Thank you, Ian.
Any questions for Dr. Williams?  Yes, Marion?
DR. KOERPER:  I am curious, is there a lower age limit?  Are you excluding children, for instance, under 18 or under 12?
DR. WILLIAMS:  We take all comers, although we rarely see children with acute viral hepatitis, I mean.
VOICE:  (Inaudible.)
DR. WILLIAMS:  That's right, and again, that's what I mean.  Those people would never make it into our study because they have to be acute and symptomatic, so basically they are excluded by the nature of that.  But if they are symptomatic, they are in the study, but we have less than 2 percent are actually under 15 or so, but we do see them occasionally.
DR. KOERPER:  Right, right, right.  And my second question is, what is your definition of chronic hepatitis?  You were comparing the hep C's versus the non‑A to E, and you said there was a greater incidence of chronic hepatitis.
DR. WILLIAMS:  They had to have at least two follow‑ups where the ALTs were more than 2.5 times the upper limit of normal.  That is biochemical evidence of chronic hepatitis, and I used a relatively conservative one.
DR. KOERPER:  Okay.
DR. HOLLINGER:  Mary?
DR. CHAMBERLAND:  Do we have, in the Sentinel Counties Study, especially for people who have given a history of hepatitis or maybe routinely, has CDC ever tested for other agents that cause hepatitis?  EBV, CMV, whatever?
DR. WILLIAMS:  WE don't specifically test for them, although a lot of physicians sometimes will test for it and will note that, but there is not a specific testing form, and that is one of the limitations of especially our non‑A through E group.  They are not all tested for EBV and CMV, although there is a physician‑‑there is consultation with the physician to help rule those out.
DR. HOLLINGER:  Any questions?
[No response.]
DR. HOLLINGER:  I guess for purposes of this discussion there would not be a concern with chronic disease anyway, would there not, if they had EBV and CMV?
DR. WILLIAMS:  Yes.
DR. HOLLINGER:  Thank you, Ian, and there may be other questions a little later.
The next presentation is by Dr. Harvey Alter, and I think Harvey is going to talk on SEN‑V.  Is that right, Harvey?
DR. ALTER:  Partly, yes.  Actually, Robin first asked me to talk on the history of hepatitis question, and I agreed to that.  Then he asked me to talk about SEN‑V, and I agreed to that.  Then he asked me to talk about both, so we compromised and he gave me an hour and a half for my presentation today.  So I will be talking about both, and I first want to address the history of hepatitis, and what I want to do is put the history of hepatitis into historical perspective.
Now we have to be aware that history is changing, and therefore that we have to change questions about history.  I have to move closer to the mike?  Okay.  This is going to be hard.
DR. HOLLINGER:  It is going in the Federal Register, so we want to get this.
DR. ALTER:  So that is really the bottom line of my message.  We have to be willing to change these questions at some point, and to do that I wanted to go with the historical perspective.
Now in the 14th century, we asked, "Have you ever, even once in your life, had the bubonic plague?"  Now, this was a dynamite question in the 14th century, but by the 15th century you already knew that the yield of this question was not very good, and by the 16th century the forerunner of the FDA, then called the DAF, which I will explain in a moment, or the "daf", was willing to drop this question, so we haven't asked this question since the 16th century.  Now the DAF actually stood for "Don't ask, for God's sake."  And so the former FDA was a lot more liberal in adjusting their questions.
Now this is actually to address the question.  Robin really has gone over this, and I am going to go through it very rapidly.  This is hard to do.  Basically, this is the virus.  We can maybe clear that slide a little bit.  The virus, here we have the virus, and here we have the evidence, how we detect the virus, and then the relevant residual value.  And I think we would all agree that for HAV, HEV, there are no carriers, transmission is rare, and the value is nil.
For HBV we have superb tests, almost no evidence of transmission for almost a decade.  There is the question whether there are seronegative viremic individuals, but there is no proof as yet that these have ever transmitted disease.  So I think we are not making it nil, but near nil for B.
For HCV, we know that only about a quarter of the patients have a clinical history, so the history has limited value there, and we have superb testing now with NAT testing.  The residual risk is less than 1 in 500,000, I think, maybe closer to a million, and I think we have really no residual benefit of a history question for HCV.
So we are down to non‑A to E, and we know that the vast majority of these cases, if you take all comers, are subclinical, but the CDC data shows the other end, that there are some people who have clinical disease, and I think Ian's presentation is very valuable in that respect.  We don't know much about the severity or the frequency of chronic hepatitis in non‑A to E.
And we know that there is some value of existing assays.  I will show you from my own data.  Anti‑HCV and perhaps HBV markers overlap with the non‑A, non‑B cases, so there is probably a surrogate value of our existing assays in preventing non‑A, non‑B.  So the value of our history question in regards to non‑A to E is really the crux of the issue.  It is a theoretic value at this point, and I don't know that we will be able to resolve that in this talk or this session.
This is something I used in the workshop last time, trying to project the impact of the question, and I think we know that about .1 percent of people give a history of hepatitis, so if we take 1 million donors and .1 percent give the history, it would be 1,000 donors who would have the history.  And using the CDC data, a 3 percent change that, of these 1,000 donors with a history of hepatitis, that they might have had non‑A, B, C.  So that would get us down to 30 people.
From our data, and this is very soft data, but we usually estimate about 30 percent of people with non‑A to E might become chronic, and in Ian's data it was 22 percent, and I think it is probably closer to the lower.  But even if we said 30 percent, a maximum number, we would then have nine potential carriers out of that original 1 million people, or .0009 percent of the 1 million.
The chance that these carriers would be interdicted by some other history question, by other viral testing, I think is around 50 percent, but that is a guess.  So there would be 4.5 eligible non‑A to E carrier donors.  We don't know the transmission rate, but all the other viruses seem to be about 90 percent, so we have four potentially infected recipients.
The risk of overt hepatitis in those four people is, again, 3 percent, so about .12 recipients might have overt hepatitis, and the risk that they would develop chronic hepatitis is about 30 percent, so there might be one recipient who would develop chronic hepatitis out of each million people screened.
And therefore we would exclude 1,000 donors based on the history, to theoretically prevent one case of chronic hepatitis, and each 1,000 donors means 2,000 donations and 6,000 products.  So the impact is quite high, but you can't say that it would never prevent a case.  I mean, that is the conundrum that I will get back to at the end.  It is hard to say you would never prevent a case by dropping the history question, but the yield is going to be exceedingly small and the loss quite considerable.
So I would propose, really, that we have to bite the bullet and say you can never say never, and not stay here to tweak the question and to liberalize it a little bit, but actually drop the question.  At some point we will.  I am always jumping ahead.
But I say we drop the question now and ask the question, "Have you had hepatitis, or been closely exposed to somebody with hepatitis in the last year?"  And if they say yes, then you defer them for another year, and then you depend on your serologic markers and your NAT testing.  It is skipping the issue of non‑A to E, I grant you that, and that is the sticking point of this argument.  So we are going to get back to the importance of that potential.
So I still feel, though, that we have to be able to move with the times, perhaps even with the New York Times, and that leads us into the SEN‑V discussion.  So I have been allowed at this time to present some of the SEN‑V data, and this is coming primarily from Danieli Primi, who was the discoverer of this agent, working with a company, DiaSorin.
And what we now know about SEN‑V is that it is really a family of viruses, at least we think it is a family of viruses, and these are DNA viruses.  It is not clear yet whether they are single‑stranded or double‑stranded or perhaps, like hepatitis B, both single‑stranded and double‑stranded.  They can't figure that out.  But Dr. Primi feels that this is a linear virus.  Everything he has tried to do to show that it might be a circular virus has not worked out in that regard.  So that would make it different than TTV, which they now feel pretty certain is a circular DNA virus.
It is a small virus.  Average length is 3,000 nucleotides.  Each of the SEN viruses‑‑and I will show you this in a minute‑‑encodes for three open reading frames, so there is a potential that a protein can be expressed and a serologic system set up, but right now that has not worked out.  And the length of the ORF1, ORF2 and ORF3 varies with each of these different agents.
This is not very clear but it just shows you the general structure there.  There is an untranslated region like with hepatitis C, there is a long ORF1, a smaller ORF2, and an ORF3, and another untranslated region on the other end.  And this is the different variants.  Well, I will show you that better here.
So there are now, if you thought bringing SEN was bad, we now have actually multiple SENs.  SEN is the name of the patient, the initials of the patient, S‑E‑N.  On the end of each of these is ORF1.  This is all ORF1.  And then we have SEN‑C, SEN‑H, SEN‑B, SEN‑A, SEN‑G, so essentially it is A to H.  SEN‑C and SEN‑H are closely related, but the others are quite variant from one another.  These differ from each other by 35 to 45 percent.  These are very distantly related.
And to put this into perspective, this inner circle is the total range of the variation of hepatitis C, the various strains of hepatitis C, the subtypes of hepatitis C.  If you went from the furthest ones apart, it would be encompassed in that circle.  But here we have divergence that is markedly greater, and it is even hard to say these are just a single family, but they have strikingly similar characteristics, and that is‑‑so that is the one point to bring across.
Now, we have focused, because of the initial work with our transfusion study, we have focused on SEN‑C/H, counting this as sort of one agent, and SEN‑D, because those two variants, if you will, or those two members of the family seem to have the closest association with post‑transfusion hepatitis.  So just go, go down.
This is‑‑I think the only thing I want to point out here is that this is a dense agent.  On seizing choride banding it bands at 1.4 grams per centimeter, meaning it is a heavy agent.  This is not typical of an envelope virus.  This is not proven to be a non‑envelope virus but is probably a non‑envelope virus, a dense DNA non‑envelope virus.
When the company originally looked at different populations, they found if they looked a blood donors, and these were primarily European blood donors, that the vast majority of blood donors tested negative for this agent, but that some had SEN‑B, some had SEN‑A.  The rates of the two viruses that we are interested in, SEN‑CH or SEN‑D, were very low in the European donor population, around 1 to 2 percent.
When they looked a interven‑‑I am just going to concentrate now on C, and I will call it C and D for ease of it‑‑when they looked at drug users, they found that 15 to near 30 percent of drug users had one or the other of these agents, suggesting it was a parenterally transmitted virus.  And when they looked at polytransfused patients, they also found rates of 10 to 15 percent among thalassemics.  So this was consistent with this being a transfusion transmitted and an IV drug use transmitted agent.
One last piece of data from the company that I think is important but as yet unconfirmed, and this was a study designed to see if this virus replicated in the liver.  They used liver tissue from patients who had hepatocellular carcinoma, not looking for a relationship to hepatocellular carcinoma, just that was the liver tissue that they had available.
And what they did is, they extracted the nucleic acid from the liver, they treated it with DNAse in the hopes of destroying any liver DNA, any DNA present.  They then activated the DNAse.  They then reextracted the nucleic acid, so presumably the only thing that is left is RNA.  They then converted this to complementary DNA, and then amplified using specific SEN primers, and entered a detection system by an EIA method.
So essentially they are looking for cDNA, and they found cDNA in these two different patients.  They found cDNA in the liver, both in the tumor and around the tumor, and finding the cDNA implied that they were picking up a replicative intermediate of a DNA virus, so they were picking up an RNA that was converted to cDNA.  So this suggested that the virus was in the liver and that there were replicative intermediates in the liver, and that is the best piece of evidence that we have that this might actually be a hepatitis virus, but it needs to be confirmed.  We need more livers, and we are working with Ed Tabor, in fact, to look at this.
So now I want to go into our own data.  Would it help to get this podium out of the way?  Is this blocking people's view?  No?  Okay.
If you look at our patients, this is in our prospective transfusion studies, looking at people, we had a group who were actually transfused and a control group who were not transfused, and among people who were not transfused but were prospectively followed, we found new SEN‑V infections, that is, they were negative before transfusion, became positive.  This is a six week post‑transfusion sample.  They became positive after their surgery, 3 percent, but among those who were transfused it was 40.6 percent.  This was a highly significant difference, and it suggested that this is a transfusion transmitted agent, although there might also be a nosocomial transmission because 3 percent seemed to acquire the infection in the hospital without getting a transfusion.  That is similar to what happened with the TTV work we did.
The relationship to transfusion is shown here.  There is a seeming step‑wise gradation from no units, to one to two units, to three to four units, to five to six units, but after six units it levels off, for reasons I am not totally clear.  We don't know who is susceptible among the donor population, who isn't susceptible, but at least in this range the number of units seems to correlate with whether or not you get infected with SEN‑V.
And here are the prevalences in donors.  We have tested 436 voluntary donors, current NIH donors.  Eight of them or 1.8 percent were positive.  This number keeps coming up.  The number I think in both Europe and the U.S. among volunteer donors is somewhere between 1 and 2 percent, possibly higher in Japan.
We have tested now some donors prior to 1990, and we just started doing this.  We will get a bigger number.  Because that is when these cases occurred, we want to know what the donor population was then.  The rate may be a little bit higher, but the numbers are so small, we can't say.
We also‑‑this is the rate of SEN‑V in patients before they were transfused, so this is sort of the background population, background prevalence in the population coming to a hospital.  So it is a relatively low prevalence agent compared to TTV, for instance, perhaps in the range of what HGV was, but that proved not to be a hepatitis virus.
So the crux of our study is here.  When we looked at the cases, and we had 13 cases of transfusion‑associated, non‑A, non‑B hepatitis, one of those patients had preexisting SEN, so we could not determine anything in relation to SEN in that patient.  But of the other 12 patients with non‑A, B, C, 11 seroconverted, 11 became SEN viremic, and everything I am talking about here is viremia, we don't have an antigen, antibody test.  So 92 percent of the acute post‑transfusion, non‑A to E cases were acutely viremic for the SEN agent.
Among the group who were transfused and identically followed but did not develop hepatitis of any kind, the rate was also high.  Thirty‑four percent developed a new SEN infection.  This difference is highly significant.  It is p less than .0001, so there is a relationship to non‑A, B, C, but a disturbingly high background among people who don't get hepatitis.
When we looked at cases who had transfusion associated hepatitis C, the rate was 41 percent; again, different from this rate.  The rate of those who didn't get hepatitis, got hepatitis C, was the same.  And among the non‑transfused group I just showed you, only 3 percent had SEN infection.  So there is a strong, a very strong‑‑I mean this is dramatic, with TTV it was like 25 percent in all three of these groups‑‑so there is a dramatic incidence in the patients who get non‑A, B, C hepatitis, but this high background that confounds the interpretation of this information.
So we tested all the patients who got non‑A, B, C, so that's the 92 percent who were positive, but we only tested 94 people who were not already‑‑we started with 100, but 6 of them had antibody ahead of time.  So then we tested 94 of 776 patients who didn't get hepatitis.  So we have to make an extrapolation.  Thirty‑four percent of them were positive, I just showed you.
So I have said that if the sampling is random, then among this 776 we would have expected 34 percent or 264 patients who did not develop hepatitis to be SEN‑V infected.  I am just trying to equate the numbers.  So there would have been a total, if this assumption is correct, there would have been a total of 275 post‑transfusion SEN infections, of which only 11, that is 11 out of 12, would have developed non‑A, D hepatitis or 4 percent.
So what we are saying, then, is that in probability, we are saying the probability is that the vast majority of people who get infected with SEN do not develop hepatitis.  I have another slide about that.  I thought it was right there, but we will probably come to it.
This is just to show you some of the cases where I have tried to equate the ALT level shown in blue, the ALT level in blue versus the level of virus in yellow.  Now, this is a very crude level.  I am giving copy numbers here and the copy numbers are quite low, but we don't, the quantitative assay, we don't really know what it means.  But I think it gives you a relative level of virus.  Just take it as that, and not as an absolute copy number.
And what we found, for instance in this case there were some low‑level early ALT elevations that we often find in these post‑operative cases, but the hepatitis actually, for our definition of hepatitis, the hepatitis actually began here.  You see the virus was present at that point, and virus sort of came up with the ALT, and the virus went down as the ALT went down.  So this is a nice correlation between viremia and ALT level.
There is another case where again it is sort of these early, low level, but when the actual true hepatitis began, the virus was coming up at the same time.  Here there was a different ALT and a different virus, a rise in virus, a rise in ALT, and then again.  So this was the best example.  I am picking out some nice examples here.
And here is another case where the virus was there first, which is what you see often in hepatitis C, but really actually not there first.  Actually the two came, the ALT was going up as the virus was there.  In this case the virus came down but there was a lag before the ALT came down.  Again, this is something you can see in hepatitis C as well.  So these are all consistent with a temporal relationship between viremia and ALT level, but not always a perfect correlation.
And here is one that is seemingly less perfect.  Here the level of virus is low, the level of ALT is high.  This was the patient with the highest ALT level, but the virus was there when the ALT went up, and then the viremia seemed to go up and actually be present longer than the ALT.  The ALT came down very fast.
So this is a little bit off skew, but I think the important point is that in all these cases, there were no cases where we considered the hepatitis blip of ALT, there were no cases where the ALT went up before the virus was present.  In other words, there was always viremia at the time the virus was present.
And here are the cases of this non‑A, D hepatitis.  Out of these 11 cases, none of them were icteric.  The mean peak ALT, because these were all comers, these were not presenting as clinical cases, the peak ALT was 396.  If you take out one patient who went up to 1,740, the mean was 262.  The range was from here to here, but the median was only 200.  So this was a very mild hepatitis.  Not a single case was symptomatic.  Two cases had what I would call substantial ALT elevations, but as a whole the ALT elevations were quite low.
Now, in judging how many of these went on to chronic hepatitis, the data is soft.  These cases were all mild.  We have no biopsy data.  Looking at ALT elevations, I would say that two of the cases clearly went on to chronic ALT elevations and two others had sort of intermittent lower level ALT elevations which might have represented chronic hepatitis but there is no way to prove it.  I will show you on the next slide, this is kind of interesting, this two versus these two.
And here is some persistence data that we have just come up for.  This is combining cases who had SEN‑V positive non‑A, B, C hepatitis and those who had it in coexistence with HCV.  I have included the HCV cases because we followed them longer.  We had longer serial samples.  But what you see here is that the majority‑‑this is pre‑transfusion.  They are all negative.  This is six weeks post‑transfusion.  They are all positive.
And this is six months post‑transfusion.  So by six months post‑transfusion, more than half the patients have lost SEN‑V, so it tends to be a predominantly transient agent.  Here is a case, we don't know because we didn't get follow‑up, but here is cases that lost it some time after one year, and these cases here lost it after four years, but cases down here that are persistently viremic after 12 years.
So this definitely is an agent that can be persistent.  It may be associated with chronic hepatitis, at least in two cases.  And interestingly, in the two cases where the ALT elevations were substantial, into the chronic phase, these two cases had prolonged viremia that went along with the ALT elevations.
I will run through this.  It was just to show that the virus had no apparent impact on hepatitis C.  In the cases of hepatitis C that were SEN positive or SEN negative, the ALTs were the same, and the rate of chronicity was the same.  So we have no evidence that this makes hepatitis C worse.
We have now looked at some cases with acute liver failure, using the fulminate hepatitis repository of Will Lee, and found no association of this agent with acute liver failure.  Among 17 cases of non‑A, B, C acute liver failure, none of them were SEN positive.  There were nine positives in those who had acute liver failure of other etiologies.
We are looking at a lot of groups with chronic non‑A to E hepatitis.  I am only showing you one slide from Japan, where the rate of SEN in the chronic hepatitis patients, chronic non‑A to E, was 25 percent, but the background rate is higher in Japan and it is more difficult to evaluate.  So I don't really have any generalizable data as yet on the frequency of this agent in patients with chronic non‑A to E hepatitis outside of the transfusion setting.
So what do we conclude?  Well, SEN‑V is a novel agent.  It is not in the gene bank before.  It is small, it is linear, it is non‑enveloped.  It is clearly transmitted by blood transfusion, possibly spread by other nosocomial routes.  It is found in relatively low prevalence in Western nations but in seemingly higher prevalence in Japan, just as the TT virus is.
The incidence is significantly higher, 92 percent, in patients who develop transfusion associated non‑A, B, C than in those who don't develop hepatitis, where it is 34 percent, and that is .001.  I think there should be another zero in there.  And is much higher than those who aren't transfused, as I have shown you.  In patients who develop hepatitis, there is an apparent temporal association of varying degrees of validity between the appearance of the virus and the appearance of ALT elevations.
But here is the key.  Because the hepatitis population is small and the non‑hepatitis population is large, it is projected that less than 5 percent of those who are SEN‑V infected actually develop hepatitis.  And that may not be surprising because the virus seems to be present at a very low level, and it is possible that there is a threshold for causing hepatitis.
So how do we explain the absence of hepatitis in most cases of SEN‑V infection?  Well, one explanation is that this is not a hepatitis virus; that despite the statistical associations, this is just a fluke and it really has nothing to do with the hepatitis we are observing.  That is certainly a viable option.
The second possibility is that the development of hepatitis may reflect either the titer of the virus or the particular virulence of the infecting strain, and implicit in this assumption would be the fact that most SEN agents are low titer and/or not virulent.
And, lastly, that there is some host susceptibility factor that determines clinical outcome of any given SEN infection, and this, there are parallels to this such as CMV or EBV.  How often do people who get EBV actually get infectious mono?  It is a minority of people.
This is just about the clinical part.  I won't go through this again, but I think to prove this is a virus, in addition to developing more epidemiologic data, we really need more data that this goes to the liver and replicates in the liver, that you can detect the virus and replicate intermediates in the liver.
We have some preliminary evidence for that.  If this were confirmed, I would have a heightened level of appreciation for this virus as a hepatitis agent.  If we really can't find it in the liver, then I am not so convinced about the other data I have shown you.  But thus far, it makes a picture that could hold up as a hepatitis virus.
So I would conclude one of two things:  SEN‑V is definitely an etiologic agent of non‑A, B, C hepatitis, or secondly that SEN‑V is definitely not an etiologic agent of viral hepatitis, and feel very strongly that the probability is, this conclusion will hold up.  And I have here at the bottom that p equals "please be pathogenic."
But I just want to end, I have often, for most of the audience, you have seen my slide of the storing of British warheads with the top at the bottom, and labeling the top at the bottom, a very confusing picture.  Well, I want to bring you a new quote from a very famous individual that is actually in relationship to this particular issue.
And the quote is:  "We have a dilemma because we can't study that without removing it, and then that gets you into a circular logic because you want to be sure you can remove it before you remove it, but you are not sure you can until you remove it."
Now, this sounds confounding, and this issue is confounding, and I would like to bring you the author of this quote, who is one Jay Epstein.  And in reality, as always is the case, Jay is right, because what you want to do, just getting back to the donor history question, what you really want to do is stop asking the question to see if it makes any difference, but you can't stop asking the question until you have the data that says you can stop asking the question.
And that is the circular argument that we are in in the hepatitis history question.  But I would lean towards whether or not SEN‑V is real or not real, that we may be at the time where actually the value of the question is so minuscule.  You will never be able to say it won't prevent a case, but we have so many other measures in place, and we are losing precious donors, that I think it takes a little guts, but the guts is just to change the question to say, "Have you recently had a history of hepatitis?" and then depend on all your other screening measures to prevent transmission.
We know we are down to zero transmission, virtual zero of not only C and B but also non‑A, non‑B.  It has disappeared, along with C.  So get your courage up.  Okay, that is my presentation.
DR. HOLLINGER:  Thank you, Harvey.
Yes, Dr. Tuazon?
DR. TUAZON:  Do we have any information on the histopathology of these patients with SEN‑V?
DR. ALTER:  No, we don't, because they are all so  mild that we never did biopsies.  Now, you know, we have biopsies on those who were SEN‑V and HCV infected together, but there is no evidence that it makes HCV worse, and you assume that the damage is due to the C.
DR. SCHMIDT:  Harvey, Paul Schmidt.  I presume that if you followed the rules, the donors with viremia had no history of hepatitis, but how about these patients?  Would they have given a history of hepatitis?
DR. ALTER:  No, no, no, no.  Not a single one, no.  And I knew you were Paul Schmidt.  I used to work for you.
DR. McCURDY:  Harvey, can I assume that you have a high degree of confidence with these observations?
DR. ALTER:  Yes, I have a high degree of confidence in what we have done.  I don't have a high degree of confidence in the meaning of the data, but I think I have moved from being real down on this to being kind of level on it, and I am‑‑you know, when 11 of 12 cases are positive, and when the temporal relationships are there, if the liver, if further evidence shows it replicates in the liver, then I would lean towards accepting it.  And I don't know whether it is the only agent, or there could be another agent that is there at the same time.
DR. HOLLINGER:  But, Harvey, if you had asked these‑‑you said if you had asked these 11 or 12 whether they had ever had a history of hepatitis, they would have answered‑‑
DR. ALTER:  They would have answered no, because these were mild.  Even the one patient who had the 1,740, I actually went to his house to draw his blood at that time, and he was bouncing around.  He didn't feel sick at all.  So he would never have known he had hepatitis.
DR. HOLLINGER:  Yes, Marion?
DR. KOERPER:  It sounds like not only was it clinically a mild hepatitis, but that everybody got over it.
DR. ALTER:  No, everybody didn't necessarily get over it.  There were two who had chronic ALT elevations and persistent viremia, and two who had‑‑
DR. KOERPER:  Oh, they had persistent viremia?
DR. ALTER:  Yes.
DR. KOERPER:  Okay.
DR. ALTER:  And two who had up and down ALTs without persistent viremia, that may be‑‑you know, it is so hard when the ALT values are low, you never know what they are due to.
DR. KOERPER:  And what was the follow‑up period?
DR. ALTER:  Well for some of them, out to 12 years.  But mostly‑‑of those 11 cases, however, only 2 of them were followed out a long time.
DR. HOLLINGER:  And it is true, I believe, that some‑‑that the test has actually been improved somewhat, so it is much more sensitive now and may be detected, so some of those that may not have had persistent viremia may now have persistent viremia.  Is that a correct statement?
DR. ALTER:  The sensitivity of the test hasn't changed much.  What has been termed the robustness of the test has changed, in that the answer is more believable.  I will say that on these you can‑‑because I think what is happening here is, you usually, at a very low level of virus, under any given assay, you may or may not pick it up.  So all of these data, particularly on the cases, have been repeated over and over again, and they are not just based on PCR, they are based on cloning and sequencing.  So each of those 11 cases are proven to have the virus.  That there is no doubt about.  We didn't clone and sequence all the controls.
DR. HOLLINGER:  Yes, Dr. Stroncek?
DR. STRONCEK:  Harvey, what about the viremic patients, the 34 percent that didn't get elevated ALTs?  Did their viremic levels just spike, too, or did they go up and stay up, or did they‑‑
DR. ALTER:  Yes, that is a very good question.
DR. STRONCEK:  ‑‑or was it an error?  You know, so did they have one up?  And did you follow ALTs for some time periods to make sure you didn't miss it?
DR. ALTER:  Well, we only have the ALTs where we have the ALTs, so the way this study was designed, we had them at least every 2 weeks for the first 12 months and then once a month after.  But that is a very good question, and we haven't done that yet.  And one thing, I would wait now until we have the quantitation better, but that is definitely worth doing, Dave.  It is a good question.
DR. STRONCEK:  And did you say‑‑what did you say about the donors?
DR. ALTER:  The donors, we haven't done the donors.  We are having trouble finding the donor samples.
Jay?
DR. EPSTEIN:  Harvey, I just want to make clear that I stand by my previous statement.
DR. ALTER:  I know, that's right.  I was using it as a joke, but you are absolutely right
DR. EPSTEIN:  I do have a question for you, though.  Ian Williams' data suggested that for community acquired acute non‑A through E hepatitis there was not a strong association with a history of IV drug use, which would indirectly suggest that you are not dealing with a transfusion transmissible agent.  And I just wondered if, in putting together your data which clearly show a blood transmissible agent, that there is then the implication that there is yet some other cause of non‑A through E hepatitis.
DR. ALTER:  Exactly.  There is no way to say that SEN, if it is an agent, is the only agent of non‑A through E.  And in fact, if we look at these failures, it doesn't seem to be there, and these other chronic cases, they are clearly not positive.  So this could‑‑at best, I think, is only a piece of the non‑A to E, but sort of a striking piece within our small population.  And I think a very important thing is, what about the CDC cases?
DR. WILLIAMS:  We are actually in the process of testing that non‑A through E group to see how many actually have SEN‑V, and we are sort of in the midst of testing so I can't tell you what the answer is.  But in about a month there is going to be, at the International Viral Hepatitis Meetings, there is supposed to be a whole session where this whole topic is going to be addressed for, I guess, a whole afternoon, and hopefully our data will be ready for release then.
But we should be able to answer that question.  But I think the early look is that they are not‑‑that not all of these are SEN‑V positive, that there probably is another route, would be my guess, at least preliminarily.
DR. HOLLINGER:  Yes, Dr. Koerper, and then‑‑
DR. KOERPER:  Maybe I missed something here.  Do you have both an antibody test and a viral test?
DR. ALTER:  No, just a viral test right now.
DR. KOERPER:  So when you said that 92 percent of those who showed TAH, they were viremic‑‑
DR. ALTER:  Viremic.
DR. KOERPER:  ‑‑and 34 percent of the transfused who did not have chemical hepatitis were also viremic‑‑
DR. ALTER:  Right.
DR. KOERPER:  ‑‑then are you saying that all of those individuals except for two cleared the virus?
DR. ALTER:  The problem‑‑let's see‑‑we haven't looked at that group, the group who didn't get hepatitis, for long term.  See, because we picked out the group‑‑we were just trying to address the issue of persistence of the agent, and we took the people who had the transfusion‑associated non‑A, B, C and the people who had transfusion‑associated SEN plus HCV, and it is in the HCV group that we had the long‑term samples because we were following HCV, so we could go out 10, 12 years.
We didn't look at the other group.  We could do that.  I don't think‑‑I think that answer is probably pretty‑‑we have answered the two parts of it, that a lot of people clear it and some people have persistence.  If you want to look at what is the relative portion of those who persist, more numbers would help.  But I think we really answered the question.  This is, can be a persistent virus, and it generally clears within six months to a year, two years, three years.
DR. KOERPER:  So that is based on those that had the combined HCV‑‑
DR. ALTER:  That is based on both those who had‑‑had SEN alone and had hepatitis, or those who had SEN plus HCV and had hepatitis, so it was based on only hepatitis cases.
DR. KOERPER:  So that was 31 cases?
DR. ALTER:  Yes, something like that.
DR. HOLLINGER:  And, Harvey how did you decide, on the ones who did not have any ALT elevations, what samples to test?
DR. ALTER:  We took the six‑week sample from everybody.  Now‑‑
DR. HOLLINGER:  Isn't it a little unusual that every six week sample is positive?  I mean, I agree it is positive, but isn't that funny?
DR. ALTER:  Well, I am assuming that it is probably positive earlier.  Well, I was basing it on hepatitis C, that most people would already be viremic by six weeks and they would hang onto it for a while.  We really should do another point, yes.
DR. HOLLINGER:  Any other questions before we move on.  Oh, yes, Dr. Katz.
DR. KATZ:  The question we are focusing on here is the predictive value of a history of hepatitis, and I just wanted to be sure that I am hearing correctly that you screen your donors for a history of hepatitis and none of them gave that history.
DR. ALTER:  We do whatever the FDA tells us to do.
DR. HOLLINGER:  Let's‑‑oh, yes, Dr. Stroncek?
DR. STRONCEK:  I am not sure how relevant, but Jay mentioned that the CDC might have data to suggest there is some non‑blood transmitted, non‑A, non‑B hepatitis other than SEN‑V.  Well, we don't really care, if it is not transmitted via blood, because the blood transfusions won't obviously transmit it, so we don't have to ask about it.
DR. ALTER:  If I may say, I think SEN is sort of a red herring in the issue we are discussing here, because if it turns out to be a real virus, we will have a test, but this still will be something else that you would have to worry about.  So the issue is really, how worried are you about non‑A, B, C?  What is the likelihood that these people who transmit non‑A, B, C will give a history of hepatitis?  And that is where I think it is probably close to none, and I think you have to base your decision on that and not whether SEN is relevant or not.
DR. HOLLINGER:  Dr. Nishioka?
DR. NISHIOKA:  However, you showed that it is (inaudible) a genotype of the SEN virus, and any particular type associated with that (inaudible)‑‑
DR. ALTER:  Any what?
DR. NISHIOKA:  Any particular type among (inaudible).
DR. ALTER:  Yes.  These are actually beyond subtypes.  These are really so divergent that they are different members of perhaps the same family.  And the one‑‑we just focused on two of them because those were the two that appeared to correlate with hepatitis in our patients, so we have arbitrarily picked those two.  Some of the other ones are much more prevalent and therefore wouldn't show the distinctions.
DR. HOLLINGER:  It is like the difference between HGBC and a FLA‑B variety group and hepatitis C.  It is about that big, 45 percent, 35 percent, up to others, so it is very wide, very major.
Oh, yes, John?
DR. BOYLE:  Just one question, and that is, the discussion has been really in terms of whole blood transfusion.  SEN‑V is described as a non‑envelope virus.  Does it represent, or can you say anything about what it represents for plasma products?
DR. ALTER:  Well, I can't specifically.  I would‑‑I mean, there would be no reason not to think that it is in plasma as well as whole blood, and theoretically it would not be inactivated by a solvent detergent but would be inactivated by a nucleic acid inactivating agent.
DR. HOLLINGER:  Part of that awaits, I think, finding a good antibody test, I think, John, to be able to pull these other things in, because you are sort of limited, even like looking at the hemophilia population from say 1988 to the present time, versus before, to see if there is a difference; unless you assume that there is a viremia that persists in many of these individuals, which, as Harvey had pointed out, may exist.
DR. ALTER:  The company is working hard to develop an antibody assay, which would give you then more complete epidemiology.
DR. HOLLINGER:  Okay.  Thank you.
DR. BOYLE:  Thank you.
DR. HOLLINGER:  All right.  Now we are going to the open public hearing, and there is only one who has asked to respond at this time, I think Dr. Katz for the AABB.  Louis, are you?  Yes.
DR. KATZ:  We have the distinct advantage of writing these statements without hearing the new data, but everything I have heard today I think supports the statement that AABB is endorsing.
We support eliminating the requirement to permanently defer potential volunteer donors with a history of viral hepatitis after the age of 11 years.  Our rationale is based on accumulated lines of evidence suggesting that this action will not decrease recipient safety.  Further, it will reduce the unneeded loss of over 10,000 donors yearly at a time when the demand for blood components is poised to outstrip the supply.
We have reached a point where we believe donor historical screening should focus on current rather than historically remote risks, and when simplification of donor historical screening can allow us to focus on material threats to the blood supply and donor safety in a more straightforward fashion.
In the 1960s, with paid donors of unscreened blood, hepatitis was a common outcome of transfusion.  Since 1990, using sensitive assays for HBV, with the identification of HCV and implementation of successively more sensitive and specific HCV screening tests, post‑transfusion hepatitis has become so rare that prospective studies have had to be replaced with mathematical modeling to estimate its frequency.
After the implementation of HCV RNA screening and minipools under IND, credible estimates suggest a risk for this virus as in the range of 1 in 1 million.  The use of current hepatitis B surface antigen screening for HBV infections is far more sensitive than a history of hepatitis for this virus, given the high rate of unsymptomatic and unrecognized infection in that subset destined to become chronic carriers.
Current rates of post‑transfusion hepatitis are exceedingly low.  Ongoing prospective surveillance for clinically significant post‑transfusion hepatitis at the NIH Clinical Center, Harvey's cohorts, in the interval after effective anti‑HCV screening was implemented, is unable to demonstrate a persistent problem.
In the U.K., donors with a history of jaundice are permitted to donate, provided they are hepatitis B surface antigen negative and more than one year has elapsed since acute hepatitis B.  In addition, since 1997, donors who provide a history of hepatitis B in the U.K. are tested for anti‑core.  If the anti‑core is negative, they are qualified donors.  If the anti‑core is positive, an anti‑HBs is done, and if protective levels are present, they are qualified to donate blood.
Recently published data from the U.K.‑‑reference has been provided to the committee, I believe‑‑reported the prospective evaluation of 5,579 recipients of almost 22,000 units of blood for post‑transfusion viral infection.  No infection attributable to transfusion was found in this ongoing prospective cohort.
With regard to the putative non‑A through E agents of viral hepatitis, the evidence that clinically recognized hepatitis would allow deferral of these donors is lacking.  That is, the history of hepatitis is an insensitive test that will miss the majority of these individuals who had no clinically consistent illness, and are characterized only by abnormal transaminase levels, if that.
It is estimated that the proportion of clinically apparent non‑A through E cases is very low, based on studies both at NIH and at CDC.  Also, there is as yet no convincing evidence of clinically significant chronic sequelae.  Data from a number of sources have documented the non‑specificity of the history of hepatitis which defers donors with prior HAV, or donors who have been told by their physicians that they had hepatitis associated with CMV or Epstein‑Barr Virus infections.  These donors represent no additional threat to blood recipients.
In summary, the AABB recommends elimination of the requirement to exclude donors with a history of hepatitis as an insensitive and non‑specific donor screening tool.  Failing this, adoption of a system modeled after that in the U.K. might allow blood collection facilities the option to salvage many thousands of safe donors yearly.  Thank you.
DR. HOLLINGER:  Anybody?  Yes, Dr. Bianco?
DR. BIANCO:  I would like quickly, representing America's Blood Centers, to support both the proposal from AABB and the proposal that Dr. Harvey Alter made, and I would request that the committee think that we should not be acting out of fear and keeping things as they are when we have the best opportunity for change we ever had.
The entire Workshop on History of Hepatitis was almost unanimous recommending that we drop the question because there was no value that could be recognized to the question.  And again today we heard a lot of information saying that this question does not contribute to blood safety.  Let's let our donors focus on important questions‑‑they are the questions about risk behavior and the questions about drug use‑‑and think about what they did last week, not what they did many years ago or what happened when they were 11 and a half.  Thank you.
DR. HOLLINGER:  Thank you.  Is there anyone else from the public sector that wishes to make a statement or comment?  Yes, please, and state your name, affiliation.
MR. HEALEY:  Hi.  My name is Chris Healey, and I am the Director of Government Affairs for ABRA, the source plasma collection trade association.  I just want to say that we support elimination of the question, as well.  There has been a lot of science discussed today that makes it pretty clear, at least to us, that the question doesn't add anything in terms of public health.
What hasn't been touched on is the donor screening issue and the donor history questionnaire.  I think Celso started to go down that road.  But we think that is an important issue that needs to be taken into account as you deliberate on this.
Our donors are overburdened with an overly lengthy and confusing and complex questionnaire that is often a turn‑off to them, and we see fewer and fewer donors coming in the door.  We can attribute some of that to the questionnaire.  We think the history of hepatitis is sort of a win‑win in this case, because not only will it give us an opportunity to streamline the questionnaire a little bit, it won't do anything in terms of negatively impacting the public health.  Thanks.
DR. HOLLINGER:  Thank you.  Anyone else?
[No response.]
DR. HOLLINGER:  If not, I am going to close this portion of the session to the public for comments, and we are going to open this up for committee discussion.
I will tell you a couple of things I might take the liberty to do, if I may.  Robin has had, on the back page of the information you have, has four different options.  I would prefer, I would like to go down through these options in terms of taking a vote on 1 through 4, because I think it follows a little bit longer.
And here is how I would like to do it.  I would like to get a vote on whether we should keep the exclusion the way it is.  And then, depending on what that vote comes out, then I would like to vote on entirely eliminating the exclusion.  And then I would like to come and talk about modifying the exclusion by excluding donors with a history of hepatitis that occurred during a limited period of time, that is, during the past year.  And then finally the question which is before us, which is modifying the exclusion by accepting donors whose previous viral hepatitis could be documented.
Is there any objection on the committee to going through these four, voting on each one of them specifically, and seeing where we are?  Anybody have any objections to that?
[No response.]
DR. HOLLINGER:  Okay, so I would be glad to open this up for discussion right now, or we can just sort of start to vote and go with that one.
Yes, John?  Please.
DR. BOYLE:  Just one thing, and it is the year exclusion.  If it really is a year that you are concerned about, if you do surveys and you ask questions about recency, people telescope.  They telescope bad things further away and they telescope good things closer to.  So if you really are aiming to make it a year, then you better ask about two years, because otherwise you are going to get people within a year.  That is the way people answer questions.
DR. HOLLINGER:  Yes.  I think their feeling is that six months is probably what they want, and that is why they ask a year.  But your point about telescoping is exactly right, and I think that was the reason for it.
Yes?  Toby.
DR. SIMON:  I would just like to make a couple of comments.  I did also participate in the workshop, and I wanted to reiterate what other people have said, that from the expertise in the field there was, if not unanimity, there was certainly a strong sense that this question does not add to safety, and it is a step that we could take to add more donors and to simplify the screening procedure without impacting the safety of the product.
But I think another point that I don't think has come up, and at the workshop Dr. Bianco had presented his data from the survey and there was this estimate that we are losing 13,000 donors a year, I believe, and that number has kind of now managed to make its way through a number of presentations, I would just like to make the point that that is then every year.
So presumably the people we are excluding from hepatitis this year are not the same ones we excluded last year and the year before, so just from people who have excluded themselves or who have been excluded in the interview from asking that question, we are probably well over 100,000 blood donors in the last 10 or so years, and maybe an almost similar number of plasma donors.  So the gain could be quite considerable.
And I would also like to point out that both blood and plasma centers for many years in their recruitment materials have always had that little item, that if you have had hepatitis, or more recently hepatitis since age 11, you cannot donate.  So this information has been given out to people before they come in, so it is likely that the number of people excluded by the question underestimates what the gain would be in donors if we put out the information that you could donate with a history of hepatitis, depending on how you wanted to handle that.  So I think the gain in donors here could be very, very significant.
DR. HOLLINGER:  Thank you, Dr. Simon.
Yes, Dr. Macik?
DR. MACIK:  Yes.  I am not a blood banker, and I am always amused by what I find out, because I until today didn't know about this 11‑year‑old, and so I have been donating blood for years, having had hepatitis when I was 15.  I don't know why, I just turned yellow.  So there is, I think‑‑and I am a doctor.  So there must be a lot of people we don't catch that have been donating for a long time, so you know, these questionnaires become so long that you don't really think about what goes on.  Maybe I haven't donated since they have added age 11 in, to think back that far.
DR. HOLLINGER:  You are still yellow.
[Laughter.]
DR. HOLLINGER:  Go ahead, Dr. Chamberland.
DR. CHAMBERLAND:  I just had a question that pertains to option four on the list, which I guess is the option that FDA actually presented preferentially before us, in the‑‑when Robin went through the pros and cons, acknowledged that it would be perhaps difficult for people to produce documentation as to the type of hepatitis they had.  And I was just curious if anybody has ever attempted to do that, if any of the blood banks have attempted to probe further and find documentation, and what can you tell us about how successful people are in producing the documentation, and what is it that you find with it?
DR. KATZ:  At the risk of speaking for my colleagues, this comes up particularly in reference to the donor that comes in, "Well, I think I was told it was when I had mono," which are by the way unacceptable donors without an exemption from the FDA, anyway.  And less than half of them in fact can, if the doc is still alive, dredge up the records and bring us the documentation of what laboratory studies, looking strictly at laboratory documentation.  It is very unusual.  Not zero, but‑‑
DR. CHAMBERLAND:  So what we would be asking for, for example, in that history of the infectious mono, you would be‑‑the documentation that you would be seeking is not only serology for EBV but also elevated ALTs?
DR. KATZ:  Well, I won't speak for the agency, but I would suspect that they would be interested in seroconversion or IgM‑‑
DR. CHAMBERLAND:  Right.
DR. KATZ:  ‑‑or something of that nature that would have identified the acute episode as in fact related to that agent.
DR. CHAMBERLAND:  Okay.
DR. HOLLINGER:  Yes, Dr. Schmidt?
DR. SCHMIDT:  I think you might have to wait with that last one until somebody buries that little chip in your head with your medical history, but then be sure nobody sells counterfeit chips, so it is difficult.
DR. SIMON:  Just as another example, with the dura mater question for CJD risk, we get a lot of people, "Well, I had neurosurgery, but I don't know whether I had it."  Often it is with childhood, and it has been very frustrating to try to get the information from some source, whether they did or did not have a dura mater graft.  So I think it would be extremely difficult to get documentation.
DR. HOLLINGER:  Okay.  What I would like to do is
‑‑yes, Marion?
DR. KOERPER:  It seems to me that this kind of question was appropriate back in the days when we didn't have good serologies, but now the serologies for hepatitis itself are so good.  Probably a lot of people like Dr. Macik had mono, but probably nobody even did serologies back then to see if she had mono.  And so I think we have really good serologies for hepatitis, for the kind of hepatitis that we are worried about, and I think that is much more important, that the testing is being done, rather than making people dredge up old medical records from 20 years ago.
DR. HOLLINGER:  Thank you.  Yes, Robin?  Please.
DR. BISWAS:  I just wanted to say that in regard to the fourth option, where we would be sort of looking for documentation, I mean you remember that when people go say to a restaurant or they go to a picnic, or they eat a lot of strawberries or something and then turn yellow, many of those people are going to go to their physicians, and if they are good, sharp physicians, you know, they would be doing an HAV IgM.  So what we are saying is that, yes, getting the documentation might be difficult, but in some cases, in a few cases one might be able to eventually reenter these people.
The other thing I would just like, you know, to say before you, you know, before you vote on it, is that Harvey has shown us a lot of very, very interesting data, but remember that the data gathering is still carrying on, and in fact Ian Williams has not yet tested all his‑‑is that what I understood?‑‑has not tested all his non‑A through E's for SEN‑V, and that data will be presented, hopefully, at the Atlanta meeting next month.  So I just wanted to remind you that there is still data gathering going on, and that is what I wanted to say.
DR. BIANCO:  If the chairman allows me, I would like to ask Dr. Biswas, how do you think this data will contribute to the value of medical history?
DR. BISWAS:  Could you‑‑Celso, what exactly do you mean?
DR. BIANCO:  I mean this subject that we are trying to discuss.  I think that all the evidence that I heard from Harvey and the other presenters is that these people, there is no medical history, and the people that are being studied by the CDC, they all have a medical history.  And if they have SEN‑V or not, 2 percent of them have, but what is the relationship with the question about hepatitis and medical history?  The only way we are going to eliminate these people is if we find that this is important and we have a test and we do that.
DR. BIANCO:  Well, I think that maybe, you know, Ian can answer that.  I mean, one thing that I heard him say is that 22 percent of these, of the acute non‑A through E cases become chronic.
DR. WILLIAMS:  I think the point is, is that we do see people who really are acute, acute non‑A through E hepatitis, and we know a small portion of them, around 4 to 5 percent of these non‑A through E's, are transfusion‑related, so there is probably an agent out there that may be a blood‑borne pathogen.  There may be multiple agents left in that small part of the 3 percent.  So the question is, are there other agents out there?  And we are looking through our group of non‑A through E's to see, maybe some of these are SEN‑V.  I don't know.  That is all I am saying.
DR. BIANCO:  Well, we defer individuals that received a transfusion for a year from donating blood.
DR. WILLIAMS:  The people in our study are people who got acute hepatitis and they had a blood donation within the six weeks to six months prior to their onset of illness.
DR. HOLLINGER:  What percentage also were chronic?  I want to be sure‑‑
DR. WILLIAMS:  Of the whole non‑A through E group, about 22 percent.  About 22 percent went on to develop biochemical evidence of chronic hepatitis.
DR. HOLLINGER:  That persisted for at least‑‑
DR. WILLIAMS:  At least two follow‑up visits, which‑‑because not everybody comes back‑‑so it would be at least a year, but some people, it is longer than that.
DR. HOLLINGER:  And they have been biopsied?
DR. WILLIAMS:  No.
DR. HOLLINGER:  So why hasn't somebody biopsied them at this stage?
DR. WILLIAMS:  We would have to go back and find them and biopsy them.  It is not part of our protocol to biopsy people.
DR. HOLLINGER:  Mary?
DR. CHAMBERLAND:  Ian, I think that is like one of the sticking points in terms of the universe of data that is being examined to address this question, is that 3 percent in the Sentinel Counties, and I think maybe with this nagging question, what is it that these 3 percent have?  And I guess I just wanted to ask you to clarify one more time, besides evaluating these individuals for SEN‑V, is there anything else that either we at CDC do systematically to further evaluate them, or through a more passive approach of trying to pursue medical records, at least to review the medical records, either prospectively or retrospectively, to just try and get a better answer on what is it?
DR. WILLIAMS:  Not beyond their acute phase.  I mean, these people are acute symptomatic cases.  I mean, really epidemiologically they are different.  They tend to be more white; they are not drug, they tend to be less drug users; they are not transfusion related.  I mean, they look like a different group when compared with hepatitis C.  So epidemiologically they are different than people who have  hepatitis C.  That is about what I can tell you.
But we don't do systematic follow‑up on these people.  That is not the point of the study.  So I can't tell you a whole lot about the natural history of non‑A through E.  We do have a small group of people, about 20 people, that is part of this 1985 or '86 cohort we are following, and those people are as well being tested for SEN‑V, but I mean we are only talking about a handful of people, so it is hard to make conclusions based on a couple of people.
DR. HOLLINGER:  And I presume all of the other things have been ruled out, Wilson's disease and autoimmune hepatitis, and how about obesity?
DR. WILLIAMS:  Yes, we try to.  We consult with the physician.  We do extensive medical chart reviews.  We do everything we can to try to rule out other causes.
DR. HOLLINGER:  Marion?
DR. KOERPER:  Has anyone looked at a group of patients who have either chronic active hepatitis or cirrhosis, to see if they are SEN positive?
DR. ALTER:  We are looking at that now.  We have‑‑
DR. HOLLINGER:  Harvey, could you use a microphone, please?
DR. ALTER:  We are looking at a lot of groups of patients with chronic cryptogenic hepatitis, cirrhosis, liver cancer, etcetera, and we have already done some.  I don't have the data in a clean form to present.  There is no dramatic picture that this is the agent of typical cryptogenic hepatitis or cirrhosis.  The best data are really in the transfusion study, and the rest are much more equivocal.
DR. WILLIAMS:  We actually are looking at a similar group from Harlem, from the previous data that was published in Hepatology last year, and hopefully will have results from that in a month, as well.
DR. HOLLINGER:  We have looked at 360 patients with hepatocellular carcinoma in this group, and the odds ratio is about 2.8 so far in early studies, in patients who do not have B or C, in which the odds ratio is running between 19 and 30 that‑‑and the confidence interval is above 1 in this group.  So there does appear to be, at least in the early studies, perhaps some relationship with hepatocellular carcinoma.
Anybody else?  Any other comments?
[No response.]
DR. HOLLINGER:  Okay.  If not, let me just start by, and you can ask questions any time you want to, but let me start with at least the first one.  First I would like to have the vote on how many of the committee members would vote on keeping the exclusion the way it is.  So the question is, how many would vote for keeping the exclusion.  All those in favor of keeping the exclusion, raise your hand.
[No response.]
DR. HOLLINGER:  All those opposed?
[A show of hands.]
DR. HOLLINGER:  All right.  Abstaining?
[No response.]
DR. HOLLINGER:  And Dr. Simon and Ms. Knowles?
MS. KNOWLES:  I would vote to‑‑with the rest.
DR. SIMON:  Also, same.
DR. HOLLINGER:  Okay.  Yes, please.
DR. SMALLWOOD:  The results of voting on keeping the exclusion as it is:  There were no "yes" votes and there were 13 "no" votes.  The consumer and industry rep both agreed with the "no" votes.
DR. HOLLINGER:  The second question I would like to bring up is, how many here would be in favor of entirely eliminating the exclusion for a history of hepatitis?  This would be for entirely eliminating the exclusion for a history of hepatitis.  All those in favor of entirely eliminating the exclusion for a history of hepatitis, raise your hand.
[No response.]
DR. HOLLINGER:  All those opposed?
[A show of hands.]
DR. HOLLINGER:  Abstaining?
[A show of hands.]
DR. HOLLINGER:  One.  And Dr. Simon?
DR. SIMON:  Yes, I wouldn't entirely eliminate it, vote for.
DR. HOLLINGER:  And Ms. Knowles?
MS. KNOWLES:  Same.
DR. SMALLWOOD:  The results of voting for entirely eliminating the exclusion for a history of hepatitis:  There were 12 "yes" votes; there were no "no" votes.  Excuse me.  I am sorry.  Now I am getting confused.
Okay, I will repeat this correctly.  The results of voting for entirely eliminating the exclusion for a history of hepatitis:  There were no "yes" votes.  There were 12 "no" votes.  One abstention.  The consumer and industry rep agreed with the "no" vote.
DR. HOLLINGER:  Okay, we are moving along.  The third question, then, is for modifying the exclusion by excluding donors with a clinical history of hepatitis that occurred during a limited time period, in this case during the past year.  So all of those in favor of that modification, that is, the exclusion would be for excluding donors with a history of clinical hepatitis that occurred during a limited time period, during the past year, all those in favor of that, raise your hand.
[A show of hands.]
DR. HOLLINGER:  All those opposed?
[No response.]
DR. HOLLINGER:  Abstaining?
[No response.]
DR. HOLLINGER:  Dr. Simon?
DR. SIMON:  I vote for it, yes.
DR. HOLLINGER:  Ms. Knowles?
MS. KNOWLES:  Yes.
DR. SMALLWOOD:  Results of voting for modifying the exclusion by excluding donors with a history of clinical hepatitis for a limited time period, e.g., for one year after disappearance of symptoms:  There were 13 votes in favor.  There were zero "no" votes, no abstentions, and the consumer and industry rep agreed with the "yes" votes, those in favor.
DR. HOLLINGER:  Thank you, Linda.
With that in mind, I don't see any reason to vote on the last question, then, at this point.  So I think that probably concludes this issue here.  We are going to take, let's see‑‑yes, we had better.  Can we take about a 15‑minute break, and then we are going to come back and start dealing with the nucleic acid, HBV DNA and nucleic acid issue.  Thank you.
[Recess.]
DR. SMALLWOOD:  May I ask the committee members to please return to your seats?  May I have the cooperation of the audience?  May I ask that everyone please be seated so that we may continue?  Since I now know you like to stay late, we can start the meetings later in the morning.
DR. HOLLINGER:  Thank you, Dr. Smallwood.  You see Dr. Chambers actually eating her supper here, so she expects to be here until about 9:00 tonight.  I hope the rest of you got supper.
Okay.  This session, we are going to discuss HBV Nucleic Acid Testing, and Ed Tabor is going to give us the introduction, the background to the issues here, and then we will have several presentations following this.  Ed?
DR. TABOR:  Throughout the blood and plasma industries in the United States, investigational testing systems under INDs have been put in place during the past two years to test minipools for HCV RNA and HIV RNA by NAT.  By the end of 1999, approximately 95 percent or more of blood and plasma collected in the United States was being tested by NAT on minipools for both HCV and HIV.
Although some plasma donations are being tested by HBV NAT in minipools at present, screening by HBV NAT was not implemented at the same time as for HCV and HIV because the benefits of HBV NAT were initially thought to be much less than those that would result from HCV and HIV NAT screening.
For instance, although the prevalence of window period donations was known to be higher for HBV than for HCV or HIV, 1 in 63,000 donations for HBV compared to 1 in 103,000 for HCV and one in 493,000 for HIV in the classic paper by Schreiber et al., NAT for HBV was expected to detect fewer positive donations.  HBV titers are lower during the window period than during subsequent months of infection, whereas HCV and HIV titers in blood are highest in the window period.  The lesser sensitivity in general of HBV NAT when compared to HCV NAT and HIV NAT would also contribute to its lesser utility.
Concern had been felt that removal of HBV NAT positive donations might inadvertently reduce the anti‑HBs concentration for plasma pools, if it transpired that some resolving infections had HBV DNA in serum as well as anti‑HBs, as suggested by some recent publications.
Another point of view, proposed by a panelist at the CBER workshop on NAT implementation held in December 1999, was that setting a more sensitive detection level as a requirement for release of HBsAg test kits might achieve a similar reduction in the number of window period cases as would NAT screening on minipools for HBV DNA.  The relative benefits of more sensitive HBsAg immunoassays and minipool NAT testing cannot be stated precisely without additional studies.
Some currently licensed HBsAg screening tests are already so sensitive that they can detect samples in which the viral load is 1,000 copies per mL.  Thus, the only undetected window period cases for units screened with those tests would contain fewer than 1,000 copies per mL.  For this reason, NAT minipool testing for HBV would have to be very sensitive to be useful as an adjunct to better HBsAg assays, and even testing a 20‑sample minipool would so dilute the positive sample that the testing would be inadequate in many cases.
However, just as the implementation of HCV NAT and HIV NAT, particularly HCV NAT under IND, occurred sooner in the United States than would have occurred otherwise due to the requirements of the European regulatory authorities, there was concern that pressure for HBV NAT screening might occur sooner than would be practical if the Japanese regulatory authorities required it for plasma or for plasma derivatives imported to Japan.
However, during the December 1999 workshop, an official of the Japanese regulatory agency stated that Japan would not require HBV NAT for plasma until U.S. manufacturers were able to do such testing.  In contrast, Japan has been requiring HBV NAT testing on minipools for whole blood since October 1999, and we will be hearing more about that in some of the coming presentations.
Preliminary data from a number of studies suggest that the rate of detection of HBV by NAT screening has been higher than was expected, and these data have caused a reexamination of the possible benefits of HBV NAT screening.  This is, in part, the reason for placing this topic on the agenda today.  The present session of the March meeting of the Blood Products Advisory Committee was designed to address this issue, and we are grateful to the speakers who will be presenting recent data from the use of HBV NAT screening of minipools.  Thank you.
DR. HOLLINGER:  Thank you, Ed.
The first presentation, then, is going to be by Dr. Susan Stramer.
Yes, Dr. Simon?
DR. SIMON:  One quick question.  I gather this is just to inform us and keep us‑‑there is no specific‑‑
DR. HOLLINGER:  Yes.  There are no questions, to my knowledge, associated with this session.  To inform us, but also to provide some questions for them, too, and answers, hopefully.
DR. STRAMER:  Thank you, and thank you for the tolerance of the committee, for allowing me to rearrange the schedule a little bit so I can catch a flight.
Thank you.  In keeping with Dr. Tabor's introduction, what I am actually going to show, even before you see the results of pooled mini testing for hepatitis B DNA, I am going to show you alternatives to that, and Dr. Tabor alluded to those in some studies with improved sensitivity HBsAg tests.  This really will involve three studies, but just to allow you to keep in mind that there are alternatives to HBV DNA pool testing that will achieve equal or better sensitivity.
So my outline includes three presentations, as I said.  One will be an evaluation that we did with pooled PCR with National Genetics Institutes tests versus HBsAg using the Abbott Auszyme test.  Then the second two studies were actually two different protocols with HBsAg tests.  One was the Ortho current test, versus the Genetic Systems newly licensed test that uses a Shaker protocol, and in that way allow much enhanced HBsAg sensitivity.  And then the last study I am going to show is from the U.S. clinical studies of the current Abbott test versus PRISM.
Now all of these studies used different panels and each of these tests has different sensitivities, so I hope this isn't too confusing as I go through the 2 by 2 studies.
Firstly, I have shown this slide probably at Blood Product Advisory Committee meetings before, but it shows the results of seroconversion samples, 13, I should say seroconversion panels or 13 seroconverting donors with 181 samples, and it shows the different stages during HBV seroconversion and HBV marker development in seroconversion.
The first stage here is the stage that we are primarily interested in.  This is the stage where DNA is positive for hepatitis B but all other markers, that is, HBsAg, are negative.  This next stage, now, represents HBsAg positivity, and you can see the median of these first positive panels is at about 100,000 copies per mL, so quite a high viral load.  But in contrast I am going to focus first on these samples, because these are the samples that we are talking about in minipool testing.
Firstly, when we did the study with NGI, we looked at a pool size of 500.  At a pool size of 500, this would be a 6,000 copy per mil sensitivity.  So if you look at the population, these represent the outlyers or those samples outside 95 percent confidence.  We would not detect 95 percent of the population.
If we used a more conservative cutoff of 1,600, which is comparable to what the Red Cross screening program is using, in that if we used a test that had 100 copies per  mL sensitivity and a 16‑member pool size, we would have 1,600 copy sensitivity cutoff, and then you can see we would detect more samples.
So to go through that in a little bit more detail, of the 13 panels I showed you, the median viral load in the first samples DNA positive was 600 copies per mL.  If you look at all of the samples from these 13 panels in that first category, that is, DNA positive, HBsAg negative, they had a median copy level of 750 copies per mL.
So if you look at what the cutoffs would be, at a 6,000 per mL cutoff for a pool size of 500, only 3 out of 13 individuals would have been detected.  The three that would be detected, that would have concentrations above the cutoff of 6,000, have copy numbers of 6,500, 8,000, and 10,000.  But again, the other samples of these 32 would not be detected.
If you drop the cutoff now by using a smaller pool size and going to 1,600 copies per mL, you would detect 5 of 13 of these seroconverting individuals.  Now eight samples would be positive, so in addition to these three concentrations, we also would pick up samples that had this viral load, 4,400 to 6,000.  Of these eight samples, there would be a four‑day median window period reduction of a nine‑day total.
However, the panels not detected at a 1,600 copy per mil cutoff still included the majority or eight, and involved 24 samples that had a concentration of 100 to 1,500 copies per mL, or a 550 median copy level.
DR. HOLLINGER:  Sue, before you go on to that, just one minute.  That should be five, should it not, under the number apparently detected at 1,600, five samples, not eight?
DR. STRAMER:  Not detected at 1,600.
DR. HOLLINGER:  No, the one above that.
DR. STRAMER:  No, these are five donors with eight samples.
DR. HOLLINGER:  Okay.  Thank you.
DR. STRAMER:  Right.  I don't mean this to be confusing, but we are still talking about detection of individuals and then how many samples that these individuals contribute to the study.  But the main points here are just to look at the viral load that we are dealing with pre‑HBsAg, in this particular study with these particular samples.
Now to look at the profiles of some of these representative seroconverters, looking at the two different cutoffs so you can see what would be detected.  The pink line here represents HBV DNA.  The orange line represents HBsAg.  Looking at a period of time this long, these two almost exactly virtually coincide, and actually in this case the first day detected by a pooled test at a cutoff of 1,600 would equal the first HBsAg sample positive, even with current testing.
Looking at another sample, another donor, you see the same thing.  This again is a very long period of time.  Here you see a little shoulder of HBV DNA, but as Dr. Tabor mentioned, this is a very low DNA copy level.  First samples detected by pooled NAT or HBsAg would in fact be on the same day.
This is a profile in a chronic carrier.  Here you actually do see a four‑day difference, although you can see it is very short, four days, where DNA is detected before HBsAg.
Moving on to the next study, we looked at increased sensitivity HBsAg tests that have recently been licensed.  We use the Ortho test currently, and for this evaluation we looked at Ortho versus the Genetic Systems assay which uses a Shaker mode.  We looked at a total of 21 seroconverting individuals.  They weren't necessarily the same panels I just showed you, but they were 21 that were commercially available for the study.
Interestingly enough, of these 21 panels, we looked at 184 total samples.  There were 57 discordant samples, meaning that they were positive by Genetic Systems but negative by the current Ortho test.  Interestingly enough, even using Neat PCR, which in this case had a 400 copy per mL cutoff‑‑we used the Roche test‑‑56 of 57 were PCR positive, so one wasn't even PCR positive that was detected by the Genetic Systems test.
Calculating window period reduction and based on incidence of HBV, what we think we would detect looking at the Ortho test, Genetic Systems, and PCR in a qualitative mode, we would see a 9‑day with a range of 2 to 18 day window period reduction just by going to a different test for HBsAg, leaving only 7 days or less than half of the 16‑day window period available for single donation testing, even at a 400 per mL copy.  And we expect that when single donation testing is available, it will have better sensitivity than 400 copies, but from the results of this study, this is the break‑out.
If you look at incidence based on‑‑if you look at detection based on 9.5 per 100,000 incidence, we predict per million donations screened, this would be an additional pick‑up of 2.3 per million and then leaving an additional 1.8 for single donation PCR, if it has this kind of cutoff.
Now to show you some of these representative panels, that is what I have in the next couple of slides.  The blue bars here represent HBsAg concentration.  The orange line represents the Ortho test.  Green, Genetic Systems; and pink, DNA quantitative copy level.  We only had quantitation for 8 of these 21 panels, and this is a sampling of those 8.
So here you can see that using an EIA cutoff, this is the first positive sample.  Using a pooled NAT cutoff of 1,600, which would be a 100 copies per mL sensitive test in a pool size of 16, we would detect DNA at the same time that we detect HBsAg, so no improvement.  In this panel we would actually see DNA come up after HBsAg, since this sample is above the cutoff and this sample is above the pooled cutoff by PCR.  And then this is the first sample positive by the current test.  Lastly, here is another panel that shows equivalence, DNA, Genetic Systems, and the Ortho test.
Of the eight that we could do quantitative analysis on, Genetic Systems picked up HBsAg using quantitation of nanograms per mL, which is the convention used for purified HBsAg, but in these panels detected at .14 to .34 nanograms per mL, and in the Ortho test at greater than 8 nanograms per mL.
Looking at the DNA testing that was done in quantitation with a 400 copy per mL cutoff, the first sample per panel that was detected by Genetic Systems, that was missed by Ortho, had a median copy concentration of 6,500 with a range of 800 to 20,000.  Now, 800 is below the cutoff of the 1,600 pool size, so that equates to missing or not detecting two out of the eight panels by pooled PCR that first would be detected by the improved EIA.
Similarly, if you look at another study looking at another group of seroconverters, in this case 25 seroconversion panels analyzed by a five‑stage Markoff model that was developed by Glen Satten, or applied by Glen Satten to these data, here we are looking at seroconverters over time.  The yellow line here‑‑excuse me‑‑the orange line here shows you days theoretically of HBsAg EIA positivity by the current test.
If you look at PRISM, which is an improved HBsAg detection automated system, you see a 12.6 day extension into the period of time where anti‑core becomes positive, but more importantly, you see an extension of 6.8 days forward into the pre‑HBsAg positive window period, and this entire window period here is covered by DNA.  So we see 6.8 days on the front end of seroconversion and 12.6 days on the back end.
The green bars show you the DNA concentration performed out of a subset of these 25 panels.  The quantitation was only done in this case on seven panels.
Now to look at the copy concentrations of relevance, if we look at the DNA positive samples that were PRISM positive, current test negative, the mean detection in copies per mL from the seven panels was 3,340 copies with a range of 100 to 8,000, and I mentioned the 6.8 day earlier detection.  But again you see this recurrent theme that not all would be detected by pooled NAT testing using a cutoff of 1,600 copies per mL.
Looking at the anti‑core positive samples, that is, the back end window, we would see a 12.6 day extension of HBsAg detection, and again very low copy numbers here.  But again these are anti‑core reactive samples, so these are not necessarily the samples of interest.
If we look at the DNA positive samples that were PRISM negative, the very early seroconversion samples or the very early positive samples, the mean copy level was 240 copies with a range of 120 to 500.  Therefore, none of these would be predicted to be detected by NAT testing, that is, in pools.
To apply the last two studies kind of side‑by‑side to see how they rank against the two HBsAg subtypes, Ad and Ay in the U.S., we have the first study of Ortho and GS and then the U.S. clinical trials, Abbott current and PRISM, and this shows you a comparison of purified nanogram per mL detection, so clearly these two tests have greatly improved sensitivity over the two tests that most blood banks use.
So, in summary of the three studies, and I have one slide for each study, pooled NAT testing in our first study offered little improvement in sensitivity versus the current test that was the comparator.  Now in the NGI study, even when we dropped the cutoff to 1,600, we only saw 5 of 13 individuals who were detected by pooled NAT, with a window period reduction of four over the nine‑day total.
The second two studies, looking at improved tests for HBsAg, actually showed a slightly better sensitivity than pooled NAT testing.  In the Ortho versus Genetic Systems Shaker assay, we saw all 21 individuals studied had improved detection over the current test, with a 9‑day window period reduction over the 16‑day total, significant improvements in the concentration detected of HBsAg, and the first discordant samples or the first samples detected had a median of 6,500, with a range going down to 800 to 20,000.  But again, two of eight of these would not have been detected by pooled NAT testing, whereas the EIA would have detected all.
And then lastly, in the last comparative study where 25 individuals were looked at, all 25 had improved detection over the current test with a 6.8 day mean window period reduction, but in this study the mean copy level was 3,440 and the range was 100 to 8,000.  So, again, not all would have been detected by pooled NAT testing at a cutoff of 1,600.
And lastly, looking at the DNA‑only positive samples, none of these would have been detected by pooled NAT testing, again at a 1,600 copy per mL cutoff, because of the very low viral copy number in these early positive samples.  So, again, alternates to pooled NAT testing do agree if we move to more sensitive HBsAg tests.
Thank you.
DR. HOLLINGER:  Thank you, Sue.
Anyone have questions of Sue?  Because she will not be here, probably, later on.  Yes, Dr. Simon?
DR. SIMON:  I didn't quite understand that last comment.  You mean we need a better test than the pooled NAT?
DR. STRAMER:  I am saying more benefit could be gained from simply going to HBsAg tests of improved sensitivity versus doing pooled NAT, even in small pool sizes of 16.
DR. SIMON:  So some sort of test that is not nucleic acid based, is that?
DR. STRAMER:  Right.  This is just substituting our current HBsAg test that the whole blood industry and the plasma centers use for another test that has better HBsAg sensitivity, so I am saying we would decrease the viral burden, in your case in plasma pools, greater by just doing HBsAg testing that had improved sensitivity over doing a pooled NAT test.
DR. HOLLINGER:  Any other questions of Dr. Stramer?  Yes, Dr. Conrad?
DR. CONRAD:  I hate to contradict ourselves, but when we went and looked for‑‑there maybe something wrong with those panels, because when we go look forward now, I think from Centeon and from us, you will see that we are finding a ton of people that are persistently viremic but not coming up positive with the antigen tests.  Now, we are using PRISM  or Auszyme, and it is contradictory to that, and I don't know if it is because those panels are somehow modifying what we found, because de facto we knew they seroconverted.
And so there is something strange about it, because we are seeing prospectively many more than we ever thought we would, because looking at that, we thought, well, it is not going to yield very much, but somehow it is yielding because we are only doing PCR and then later going to do the other tests.  So‑‑
DR. STRAMER:  I am not saying we wouldn't detect samples.  I showed 5 of 13 that would be detected in a pool size of 16.  I can't comment on what "tons" mean, and we have to put some number around "tons".
DR. CONRAD:  Tons are 1 in 3,900 donors.  I mean, we will show that.
DR. STRAMER:  I understand that, and again, we can't compare incidence in perhaps plasma versus whole blood, and again, we have to look at the factor of anti‑core testing, because I didn't mention but we also do anti‑core.  And I believe many of the plasma samples that are positive, we would have picked up with anti‑core testing.
DR. CONRAD:  We did anti‑core testing, and about half of them were.
DR. STRAMER:  Okay.  Well, that is half ton, then; half a ton.
DR. HOLLINGER:  Any other questions?
[No response.]
DR. HOLLINGER:  Thank you, Sue.
The next presenter, then, will be Dr. Nishioka from Japan, to talk about their experience.
DR. NISHIOKA:  Thank you, Blaine.  It is my great pleasure to be invited here as the only non‑U.S. citizen in this important meeting.  I would like to present our experience of the NAT screening of hepatitis B, hepatitis C, and HIV simultaneously, using a triple experience.  May I have the first slide, please?
Yes.  You know the serological marker is a rather indirect measurement of hepatitis B, and the seroconversions are rather late, but the NAT marker is a direct measurement of hepatitis B.  We don't worry about a non‑viral protein or something, and the NAT conversions are early.  Next.
The growth curves of hepatitis B, that is based on a BBI panel.  It is (inaudible) it against the date, starting from the extrapolated 10 to the zero copies per mL, it shows exponential growth in the early stage of infection, and if we could shorten that window period, that means the virus load escaped from screening is exponentially reduced.  The doubling time or log time to hepatitis B, based on this, calculated 6.5 days for hepatitis B, and hepatitis C is 1.0 days, and HIV is 1.9 days.
Well, we can change that, not 100 percent, but NAT narrows the window period as well as exponentially reduces the virus load escaped from the screening tests for blood transfusion and plasma sources.  We start the NAT screening for the plasma derivatives in 1997, but we have (inaudible) to the window period blood transfusion of HIV last October, and since then we shift our system to the entire blood transfusion, very rapid screening, and to the entire blood transfusion, two days after the blood transfusion.
For that, the NAT screening for blood, the serological prescreening, it is faster, very fast, to avoid the carryover in the NAT test and automatic agglutination test using PK7200.  That is very rapid screening out, although the sensitivity is not for‑‑it is very (inaudible), rather lower than EIA, but for the rapid screening and to screen out the high titer of HBV it is very important.
And then shipped to the NAT center by air freight service, and we have an automated pooling system, excluding the seropositives with ALOKA.  And the testing reagent is multiplex prepared by Roche Japan and Roche United States.  And hepatitis B, hepatitis C, HIV, is at one time extracted in that test.  The automatic extraction system using a GT‑12, now we are using GT‑X by Roche and a PRISM 7700.  Then the reporting system to blood centers through NEC network, and resolution by individual NAT and notify to the donors.
This is in Japanese, but I don't have time to.  That day is the blood donation, and during the night time that transportation, and then the screening later went to the NAT center, and then it eliminates‑‑eliminates screening positive sample, and then pooled the next morning, then the NAT is done.  That next morning we can get the answer to each blood center, and they are ready for patients, and the total is two days.
This is our transportation system.  Now all the donated blood is through air freight or surface and transported to the two NAT centers right now in Tokyo and one in Hokkaido.  This is a sample.  Then the (inaudible) is excluded from‑‑to prepare the NAT, and then centrifuged, and then the automatic pooling system by aliquot.  Only a few people can do hundreds.  The human resources, not much required, but the expert can do a hundred very smoothly.  And this is GT‑X, 7700 PRISM.  Then in that day we can get the answer.
And first we start with 500 pool size, then reduce to 50 pool size, and as for the hepatitis B, 96 percent sensitivity is 25 copies per mL, and so we can pool 50 right now going on.  And we found 26 of HBV DNA and 9 of HCV DNA, unfortunately none of HIV, they are all prescreened by (inaudible) assay.
Then we analyze 22 cases, it is a wild type of hepatitis B, and that is 16 is EIA HBs antigen.  This is 16, and one is wild type anti‑HBs and anti‑HBc, the present (inaudible).  Then the other four is infection with a pre‑core mutant, analyzed, and then all of them gave no reactivity of the (inaudible) by Ortho overnight tests, zero.
Well, just (inaudible), this is current state of the (inaudible) we start our (inaudible) to screen high titer of the HBs antigens, but this (inaudible) we detect by EIA (inaudible), overnight EIA.  But this (inaudible) is not detected by Ortho overnight EIA, and (inaudible) of the copies are (inaudible).  I would like to emphasize, this is very interesting question, and these are that wild type but the green line is pre‑core mutant exists.
Well, you know the hepatitis C copy is rather high than hepatitis B.  These are tested, and then we follow up all these positive cases of the donor because it is important to know whether this type is transient infection or chronic infection, and to identify this quality of data is really virus itself, not non‑viral protein or non‑viral (inaudible), so we start (inaudible) study.
And among the wild type, I would like to emphasize, 17 of them all seroconverted IgM anti‑HBc, and this is anti‑HBc, all seroconverted anti‑IgM, anti‑HBc and anti‑HBc, and some of them are anti‑HBs seroconverted.  And among them so far we followed that, that 10 cases this HBV DNA disappeared during the observation period.  And one interesting case is hepatitis DNA present with anti‑HBc and anti‑HBs present together.  That is a very unusual case of the wild type.
And pre‑core mutant, we can follow three cases.  All are IgM, anti‑HBc, no seroconversion, showing some, this is persistent infection, and a very low level of anti‑HBc continued.
Well, this is, I put this here in the January meeting in (inaudible) Japan, and you can see this increase in the (inaudible) blood donor of HBs antigen.  I just show the slope.  It is very similar to what we observed in the BBI panel, lower limits increase, and many going down, the HBV DNA going down, undetectable level, without any elevation of ALT.  So we have a two types, going up, or going down, and later we showed a pre‑core mutant is going persistent infection like that.  And also some of that, I (inaudible) for this, and remember we saw all (inaudible).
This is one of the cases, the EIA negative cases.  For that 111 days HBV DNA disappeared, and (inaudible) 160 days it disappeared, so these cases can be‑‑have specifically the (inaudible) of this patient, of this donor to (inaudible), and this is again show going down, (inaudible), and this is again 43 to 87 days that it will be DNA not observed, and all these cases of anti‑HBc responds like this.  This is again that same patient after 25 days or 13 days, HBV DNA disappeared.
Well, one of the cases that it wild type, and then after (inaudible) donations the ALT is normal, and the ALT is going up 44 days, 58 days, and then at this time we recommended to hospitalize this patient, and then the donor is (inaudible) now and he is now going‑‑his HBV DNA is going down like this.
Well, this is wild type, but very interestingly here ELISA negative but here anti‑HBs, anti‑HBc and anti‑HBs present together.  But for the immunological assay, the antigenicity of this donor was broked but in the presence of anti‑HBs or anti‑HBc, broked by immunological activity.  So it comes out that immunological activity nothing, but the titer of the virus is rather high and continues in that day.  Such a case cannot be detected by immunoassay.
Well, another point important is, so for the four cases of pre‑core mutants, and then we hold up in this way that virus continues and no anti‑IgM core anti (inaudible) at all, so all these three cases (inaudible) the past (inaudible) and may be a later stage, not early stage, and antibody reactivity is not shown in this station, but the virus continues.  It may be an (inaudible) mutant.  We confirm that is a mutant, is a pre‑core mutant, and such a case continues in the viremic state.  And this kind of donor can be detected only by NAT testing, and antibody testing cannot detect.  This is very interesting virus (inaudible) here.
Well, I can say the NAT screen detects HBV DNA in persistently infected individuals with extremely low level of HBV antigen and antibody often observed in case of HBV mutant.  Next one, please.
So another point of interest is, we have to consider about the health care for the (inaudible) donors, and as I said before, we can notify at very early stage of viral infection, before clinical manifestation.  And the follow‑up study shows a difference, whether transient or chronic infection, and disclose the virus dynamics in early stage of infections, and further maybe reentry into blood donorship can be when they are in a transient viral type infection.
Finally, I want to say, I already mentioned that hepatitis B post‑transient infection is much higher than hepatitis C in the United States, like discussed today also, and also that situation is the same in Japan.  But after reconsidering the prevalence of hepatitis B in Japan, it is much higher than in the United States, but the incidence of the HBV infection I think is not much higher.  And so the hepatitis B NAT screen is highly (inaudible) donor, high incentive, much (inaudible) be recommended with, and that, that screen, on the basis of hepatitis B, hepatitis C and hepatitis I together is very time‑‑the time short, a limited time, and cost of testing much lower than in individual test.
And finally I would like to thank Dr. Tabor and (inaudible) for inviting me to this meeting.  And I am working as (inaudible) of (inaudible) Japan hepatitis panel for 21 years, and (inaudible) and sometimes very (inaudible) study is make much progress on both sides, and I appreciate in this time future progression, exchange of information.  Be beneficial, and I hope some of you interest, please visit our NAT center in Tokyo or in Hokkaido.  Thank you very much.
DR. HOLLINGER:  Thank you, Dr. Nishioka.
Any questions for Dr. Nishioka?  Yes, Dr. Katz?
DR. KATZ:  Louis Katz, Mississippi Valley Regional Blood Center.  Can you describe the sensitivity of the routine hepatitis B surface antigen assay that you are using in your system?
DR. NISHIOKA:  I said 25 copies per mL.
DR. KATZ:  That is the NAT.  I was more interested in your surface antigen sensitivity.
DR. NISHIOKA:  Oh, I don't have any interest in that immunoassay.  That is a shadow, or maybe you might worry about non‑viral protein or something like that.
DR. HOLLINGER:  Any other questions?  Yes, Dr. Tabor?
DR. TABOR:  So you have detected four pre‑core mutuant HBV infections that would not have been detected without HBV NAT, but two of them would have been detected by anti‑core as we‑‑
DR. NISHIOKA:  Anti‑core, it is a very, very weak.  The titer is 2 to the 3, and our original screening, if the anti‑HBC is higher than 2 to the 4 or 5th, it is proved.  That is within the limit of that negative value of the titer.
DR. TABOR:  If I read the graph correctly, these four with pre‑core mutant viruses were not very low titer, right?  They were‑‑
DR. NISHIOKA:  Yes.  The one is very high titer.
DR. TABOR:  ‑‑high titer of HBV DNA.
DR. NISHIOKA:  Yes.  (Inaudible) reactive (inaudible) of the DNA level can be detected.  If it is wild type, it should be screened by immunoassay.
DR. TABOR:  So we can hypothesize that at least the high titer ones could very well have been infectious for a blood recipient.
DR. NISHIOKA:  Well, that is proven.  We have, you know, in Japan the anti‑HBc high titer and the HBs antigen low titer, sometimes called the fulminant type of hepatitis, and by screening by sole high titer anti‑HBc, we can exclude that potential fulminant hepatitis B.  I don't know whether this is a real pathogenic (inaudible), but I am just reminding, some of the (inaudible) hepatitis B virus were, I don't know were identical to the so‑called hepatitis B virus (inaudible), hepatitis B type 2 that was discussed often at some previous (inaudible) by the European (inaudible).  May be that we have to analyze why this mutant not show the antigenicity, and this kind of antigenicity deficient strain exists, we should be very careful of that.  That what I want to say, and why this kind of virus did not show good immuno (inaudible), I think have a molecule (inaudible) would make it (inaudible).
DR. HOLLINGER:  Any other questions?  Yes?
DR. MIMMS:  Perhaps you answered this.  Larry Mimms, Gen‑Probe.  You had mentioned you are a molecular biologist.  Have you sequenced the S gene?  What would be, I think, more interesting than anti‑core mutants‑‑
DR. NISHIOKA:  Yes.
DR. MIMMS:  And there was no mutation in the S gene that would have led to lack of reactivity in the Fujirabio hemagglutinin assay?  Is that correct?
DR. NISHIOKA:  Yes.  We like to make it clear we found at this time, just this year, and analysis yet underway.
DR. MIMMS:  So you did find an S gene mutant that was not reactive?
DR. NISHIOKA:  Not related in this (inaudible).  We have yet another (inaudible).
DR. HOLLINGER:  Kusuya, you are still using hemagglutination.  Is that correct?
DR. NISHIOKA:  Yes.  And the hemagglutination test for hepatitis C is much better than EIA, by following‑up (inaudible), and the hemagglutination (inaudible) of anti‑HBc is more quickly picked up, the IgM anti‑HBc.  But also the (inaudible) for the HBs antigen, it is about one order below the EIA.  That, I showed some of the tests (inaudible), but the rapid screening is very important to be in time for blood transfusion, so (inaudible) this way.
DR. HOLLINGER:  Okay.  Thank you, Dr. Nishioka.
The next speaker is going to be Michael Busch on infectious HBV window period and its projected reaction by Nucleic Acid Testing.
DR. BUSCH:  Thanks, Blaine.  I hate to do this to people‑‑
DR. HOLLINGER:  We are not going to see that window period again, Mike?
DR. BUSCH:  Similar analysis, but with a different modeling strategy to something Sue presented, but then applying it to full testing.  This is a collaboration with the REDS group, Buput Rawal in my group, along with Mary Kuhns at Abbott and several others I will allude to.
This is kind of the general theme.  You know, there is infection, and we think there is about a 50‑day period, based on transfusion infection, from inoculation to the detection of surface antigen, and then anti‑core comes up and usually persists for the lifetime of the individual.  And certainly in the U.S., where we screen for anti‑core, some of the concern, some of the data you are hearing about from Japan and you will hear about from Europe that are driving them to introduce DNA, relates to the persistence of viremia after the loss of surface antigen.
And that is not an issue here in the States at present because we retain anti‑core.  Most of the focus here in terms of deciding whether HBV NAT should be brought forward quickly, and we have been focused on this now for a number of years, has been on the front end, and how much can HBV nucleic acid testing close this early window, and what proportion of this window from exposure to this antigen is infectious?
To address that, we have been doing a series of studies to quantify the kinetics of HBV replication during the early seroconversion phase prior to surface antigen detection; and understanding the ramp‑up rate or the doubling time of HBV during this pre‑antigenemic phase; and then developing a model to back‑project both prior to the ability to detect it and during the early DNA‑only phase, what the levels of HBV DNA would be over time and how much NAT could reduce that, either in the pooled or single donation context; and, importantly, trying to understand further, when does infectivity occur relative to the detection of nucleic acids during that early phase of primary infection.
So to study this we have worked on 17 HBV seroconversion panels from BBI, 173 specimens, tested them with surface antigen tests, HBV DNA tests, and then done regression analysis to estimate the HBV DNA level at the conversion point of surface antigen, and then slope and doubling time analysis to derive an estimate for the rate at which virus replication is increasing.
A few representative panels.  So here you can see surface antigen coming up, and what you can see is, for typically several bleeds prior to surface antigen, we can detect HBV DNA.  This is the cutoff of the surface antigen test.  This was the quantitative Roche assay, which has a 400 copy sensitivity, so perhaps with more sensitive assays, and as I will show you, indeed with more sensitive assays you can detect earlier specimens.  But to do the modeling I will talk about, we relied on the data that was quantitative during this early pre‑surface antigen phase.
So in this example you can see that we detected HBV DNA with this test perhaps two or three bleeds prior to antigen, about 10 days earlier, and that the slope yielded a doubling time estimate for the virus levels in the plasma of about three days, so the virus is increasing in concentration twofold every three days.
This is an extreme different‑‑another panel that showed many more bleeds prior to surface antigen that had detectable HBV DNA and a very slow ramp‑up.  In this case the doubling time estimate was 17 days, and we saw several panels like this that had slowly rising HBV DNA levels.
So in developing a model, the way we approached this was to first try to estimate the concentration of HBV DNA at the surface antigen assay cutoff, and that is obtained by doing a regression of the HBsAg signal to cutoff ratio against the concentration of HBV DNA.  And you can see that during primary infection there is really a very nice, tight relationship, and it suggests that during primary infection, that all of the circulating virus is probably particles with DNA inside of a capsid with surface antigen.
And that regression analysis allows you to derive an intercept and confidence bounds around that intercept, which tells you the concentration, the estimated concentration of HBV DNA at the point that the antigen test would become positive.  In this particular example the estimate came out at about 2,500 copies of HBV DNA.  It varies with the different antigen assays between about 2,500 copies and 12,000 copies.  As Sue showed you, there is substantial difference in the sensitivity, and I am talking about U.S. HBsAg EIA assays, not the particle agglutination assay.  But the bottom line is that antigen detects HBV DNA once levels achieve in the range of 2,000 to 3,000 copies up to 11,000 or 12,000 copies.
Now, the next parameter was this doubling time parameter which, as I indicated, in most of these seroconverters the doubling time was in the range of three to four days, and the median was four days.  However, there were some outlyers that on average ramped up relatively slowly, with doubling times of 10, 11 and 17 days.
Now from those two parameters, the concentration of HBV DNA at surface antigen seroconversion and the doubling time, we can develop a very simple model that estimates the concentrations of HBV DNA at serial time points prior to the detection of surface antigen.  Basically, since it is a four‑day doubling time, you reduce the concentration of HBV DNA in half every four days.  So now we can model back the levels of HBV DNA prior to the detection of surface antigen.
The next question we asked was when during that theoretical increasing levels of HBV, during that pre‑antigen phase, does infectivity begin.  And to look at that, Mary Kuhns made available to and in her own lab we characterized 20 replicates at multiple dilutions that were previously pedigreed in chimps.  And so we looked at 50 copies, 30, 20, 10, et cetera, and across several different tests.
And it is a little bit complicated, but the bottom line from this analysis, looking at these replicates, was that one chimp infectious dose is believed to represent in the range of about 10 to 20 genome equivalents.  So as soon as you have about 10 to 20 genome equivalents in your transfusion, you probably have an infectious dose of virus.
So with that piece of information we can add to this very simple model at what time point during the early development of viremia would infectivity occur, and it probably occurs in the range of 30 to 40 days prior to surface antigen, because you really need very little virus to transmit HBV in an inoculum.
So then what we wanted to do was really look at some real tests, and we have this theoretical model of how much a test with a particular sensitivity could close the window, and we wanted to look at some actual specimens and then also calculate the sensitivity of pool testing.  So this is an actual example of an in‑house PCR research assay at Roche‑‑I mean, sorry, at Abbott‑‑where they looked at a series of panels and they calculated how much prior to the detection of antigen could they detect HBV DNA.  And in this example it was a mean of 14 days prior to antigen that they could detect it.
This was an assay that has a 20 copy sensitivity.  There were several other data sets that were available.  The Roche 400 copy assay closed the window by an average of seven days, and I think you will see later some data from Gen‑Probe with an assay that also has about 20 copy sensitivity, that also closed it by about two weeks.  And suffice it to say that this is very compatible with our model estimates of how much an assay of a specific sensitivity could theoretically close the window, so it makes us confident that this model strategy for estimating concentrations prior to surface antigen is consistent with empiric observed data.
Now those were individual donation testing using those three different NAT assays.  Now the problem we have, as Sue alluded to, is once we start to pool, we lose sensitivity.  So theoretically, taking an assay that has 20 copy per mL sensitivity‑‑which is kind of where we could get to best case, with realistic assay inputs, about .5 mL, at least in the whole blood sector today‑‑and if you have an assay that you test undiluted with a 20‑copy sensitivity, you would project a window period reduction of 24 days.
And if you then take this out through the incidence projections, you would estimate that with that assay we could detect, in the whole blood sector, about 75 donors per year who would be DNA positive and surface antigen negative.  But as soon as you start to dilute that to pools of 20, or certainly pools of 100, the analytic operating sensitivity is diluted out, and you are then operating with a test that only has 400 copy sensitivity, which reduces the window closure to 7 days and diminishes your theoretical yield down to about 20 per year in the whole country in the whole blood sector.
So it is data like this that led us to recommend that HBV DNA testing for window period closure not be introduced in the context of pooled screening because of the relatively low sensitivity of pool testing and the high sensitivity of the antigen assays and the dynamics of the window.
Two other points that I think are important is, one is, you would think like with p24, once we add HIV RNA, we can stop doing p24 antigen.  That is not the case with hepatitis B.  That is illustrated here.
We took 200 surface antigen positive, anti‑core positive donations, and we then looked at them with HBV DNA assays, and whereas in the window phase you have a very nice relationship between HBV DNA and surface antigen, in chronic carriers that completely falls apart.  Most chronic carriers have actually very high levels of surface antigen relative to the DNA load.  That is well known.  Excess antigen is often produced.
But down here you actually see there were about 20 percent of these surface antigen positive donations‑‑these are whole blood donors‑‑who are actually negative for HBV DNA with a 400 copy sensitivity assay.  We sent these on to Mary Kuhns at Abbott, who with the research 20 copy tested them, and we were still left with about, I think, about eight or nine surface antigen positive carriers who were negative for DNA.
So what this tells us is, we are probably not going to be able to replace HBV DNA‑‑I am sorry, surface antigen‑‑even once we bring in single donation NAT.  We will have to retain the surface antigen test.
The last point is, right now we are screening with anti‑core, which protects us on the back end with respect to a problem illustrated here.  This is, again, I think Mary Kuhns was involved in this study, and what is known is that some people in very late stage infection, after they have lost surface antigen, they will then, in the context of persisting anti‑core, they will still have HBV DNA detectable in the plasma for periods of months or even years following loss of detectable surface antigen.  And even after they lose the HBV DNA in the plasma, they may still have HBV DNA in the liver.
And this is well known to transplanters, as summarized in this paper.  The critical point here is, if you take a liver from a person who is surface antigen negative but anti‑core positive, and has low level or absent anti‑surface, those livers will transmit‑‑this is the example here‑‑they will transmit HBV 70 percent of the time.
So this is again to point out that right now these people are being picked up in the whole blood sector because we are screening with anti‑core, but a critical question as we look at adding HBV DNA that we are studying is, will we have to retain the anti‑core test or can we get rid of it?
And the last slide just summarizes a study that is ongoing now of the REDS group led by Steve Kleinman, where we have identified over 5,000 donations that are anti‑core reactive in our repository, and those have now been tested with a confirmatory anti‑core test that has reductant as well as quantitative anti‑surface.  We identified 1,200 of these anti‑core only donations that are corroborated by an alternative anti‑core test and have low level anti‑surface, and those are now being tested by HBV PCR to bring forward data that can address the question of can we get rid of anti‑core once we add single donation HBV.
So I think the big message here, we are getting a lot of, if you will, noise from Europe saying we should be doing HBV PCR, some data coming from other countries that suggest there is yield.  But we have to remember that is generally in countries that are not doing anti‑core testing, and many of these countries are using sub‑optimal surface antigen tests.  So at least our data supports the conclusion that HBV NAT really won't buy us anything significant until we have the capacity to bring in single donation screening.
Thank you.
DR. HOLLINGER:  Thank you, Mike.
Questions?  Yes, Dr. Fitzpatrick?
DR. FITZPATRICK:  Your comments about core, can you make a comment about the U.K. policy, and there are some other countries that have the same policy, that if you are core antibody positive and surface antibody positive and antigen negative, you are a good donor.  And the U.K. data showed they have had no transmission using that policy.
DR. BUSCH:  Yes, I agree with that.  That is also what the Japanese do.  The subset of anti‑core positive individuals who may harbor infectious HBV, who are surface antigen negative, usually have absent or very low level anti‑HBs.  So if you have good levels of anti‑HBs, you are almost certainly safe with respect to HBV, and I think the experience from Japan and Britain is that those donors, those units are safe.  If you transplant an organ from people like that, it has been pointed out that those livers don't transmit HBV either.
DR. HOLLINGER:  And, Mike, on that same issue, you mentioned that there were about eight or nine samples at 20 copies per mL that were HBs antigen negative, anti‑HBc positive, I believe.  Do you expect those to be transmissible?
DR. BUSCH:  No.  Those specimens were all HBsAg positive and anti‑core positive, but they were negative for HBV DNA.
DR. HOLLINGER:  Right, and I guess my question to you is, my assumption is that these may not be infectious, and the fact that you don't find it may actually speak to that.  I think those kind of samples need to be tested, at least in some way or other, whether it is a chimpanzee or otherwise.
DR. BUSCH:  Yes.  I like that thought, yes.
DR. HOLLINGER:  Any other questions of Dr. Busch?
[No response.]
DR. HOLLINGER:  Thank you very much, Mike.
Okay.  We are going to go to the open public hearings now, and the first one is going to be Charles Watson from Centeon.  Dr. Watson?
While we are looking for some material, we will go to the second person, Dr. Andy Conrad.  Andy?
DR. CONRAD:  What I am going to talk about is a prospective study, and again, it is such an interesting thing, because when we look back at some of these plasma seroconversion panels, it is just bloody different than the data that we are getting and I think you will probably see in these prospective studies.  I want to remind you that these are in paid donors, plasma phoresis donors, which may be a slightly different population.  Certainly the frequency of donation is going to be dramatically different.
And I guess this is the first thing.  When we began doing this, we sort of postulated that what we would see is two sort of pathways down here to the bottom, and I apologize for this complicated slide.  But, basically, since we screen, everybody in the plasma industry is screened for antigen, we figured that the only people that we could ever see would be antigen negative, and they could have surface antibody and core antibody, and those would just be the sequelae of people who had resolved their infection, going through the normal course, and that they would be DNA negative, but indeed that is not what we found.
So what you theoretically think that you could get is, you could get people who are negative for core antibody, negative for S antigen, and because we are screening, the first line of screening of nucleic acids, all of these people would be positive for HBV DNA.  The other class of people you could see would be HBC core antibody positive, S antigen negative, and those people could be S antibody positive, thus masking the antigen.  You could have the opposite with people antigenic, which would be the acute people with no core antibody, or you could have people that had both.
And we thought, well, this is going to be hard to find, it is going to be rare, but here is what happened.  So what we thought this model would tell us is that there should be a rather rapid conversion from S antigen‑‑to S antigen positive in acute cases, and Mike Busch talked about four‑day doubling time.  But then there was these weirdos that took 17 days or longer, and those confuse us too.  It isn't clear from the kinetics why some people do it so differently than others.
And then we also thought that we must be very careful because we had people coming into the system, they could be so viremic that they could contaminate the pools and cause us to be a lot of false positivity, so we had to be very sure that we pulled out the S antigen samples.  And some of the confusion that we may be seeing may have something to do with, at the donor center, with the durability of HBV, and these highly viremic samples may be contaminating at donor centers, and that has been one of the things we have noticed.
So we did two studies.  The first study we did was a pilot study where we took samples that had been run for HCV and HIV, re‑randomized them and tested them for HBV.  This is, again, the same general donor population that we have been looking at for years with the HCV and HIV.
And then we also conducted, under IND for our friends at the FDA, a prospective study to screen a minimum of 300,000 donations from at least 10,000 donors with HBV DNA by PCR.  All the donations were to be surface antigen negative, and screened in this case with the Auszyme, the Abbott surface antigen test.  And then we were going to use pools at 512, where you would think from, again, Susan and Mike's presentation that there wouldn't be very much yield.  The assay that we have has a mean sensitivity of about 3 copies and 95 percent detection at 18.
Again, the three‑dimensional matrix, I know you are tired of this, but just so you know, we take 512 samples, we stick them together in a machine that sort of puts them in a cube.  If the cube is all negative, everything is negative.  If the cube is positive, we look at the row, layer and column and it isolates the single positive sample.
So all the data I am going to show you was first screened with nucleic acids.  First the S antigen positives were pulled out, then screened with nucleic acids.  That is just the column stuff.  That was a refresher, and here we go.  So here is the first donors that begin to see.
These were donors where it was available for quantitation, and those are numbers that are cut off.  But we started getting viral loads‑‑maybe if we could shrink that down a little bit, people could get these numbers, because that is sort of relevant.  There you go.
We were detecting a great many people with very low viral loads.  Now, I am not quite sure how we got them, but we were getting these in the screen, and when we quantitated them, they had 750, 950, all the way up to levels of 46,000, which again is different than the models would have predicted.  And I don't know if it is because those panels were old or not stored correctly, but we found people with viremia, nearly 50,000, that aren't antigen positive, and we have now started sending them out to get other antigen tests, but they have been repeatedly antigen negative, all the way down to these low ones like Sue Stramer showed originally.
The second class of people that we saw was the other end of the arrow.  These people are all HBC or HB core antibody positive, HBs antigen negative, and they have a transient viremia, a low level viremia, exactly what Dr. Busch showed.  This class of people tend to have lower viral loads, it is transient, but somehow it is being detected and that is what keeps bothering us, because we keep finding them through the pooling.
This is the last slide that I just wanted to mention, because in this person here we actually followed them out.  This one was reactive for 18 days, remained positive for PCR, and ephemerally negative and positive, negative for the antigen, positive for both core antibody.  And here is a person that stayed negative for 13 days for core antibody and core antigen‑‑I mean and S antigen, but viremic for 13 straight days, no S antigen coming up.  And this is probably like the person that you thought, Dr. Busch, that they can go longer than people think.  And so it has been very surprising.
Finally, I am going to give just some numbers on what the prevalence has been, and I feel awkward using word "prevalence" because in some ways these people who are core antibody negative, S antigen negative, are sort of incidence cases in a way, in that they are somewhat‑‑you would postulate that they are proximal to the event of infection, but the numbers we got in that pilot study were 11 positive donors out of 43,000, which works out to be around 1 in 4,000, roughly, 1 in 3,900.
And so far in the ongoing study that we talked about, the new study, we have gotten 4 donors, a total of 4 donors out of 24,663, for a prevalence of about 1 in 5,000, statistically the same.  PCR positive, S antigen negative, and half of them were anti‑core negative and the other half were anti‑core positive, so it went for both directions on the arrow.  And that is all for those.
So, in conclusion, what we have is, we have the prevalence of HBV infection in our two studies has ranged between 1 in about 3,900 and 1 in about 5,100, with the low end that is obviously probably the same.  It would appear that the donors fall into two distinct groups, what we would call the acute group, which is the group that is core negative, and the chronic group, which has HBV S antibody but remain viremic, S and core antibody but remain viremic.
And, lastly, there is data to support the notion that there is a sustained window period.  By sustained window period I mean more than what one would figure with the rapid doubling time that was originally postulated for HBV, probably that second class of people that have 15‑ and 20‑day doubling times, not the 4‑day doubling time.  And it is odd, there is no real clear explanation for the viral mechanism for the slower doubling time in the absence of immune suppression, unless it is an antibody mediated immune suppression that is absent.
And one of the things that I worry about is that there clearly may be issues with the sensitivity and specificity of current HBV antigen kits, like Sue showed, because we think that it seems odd that this is happening.  And that is all.
DR. HOLLINGER:  Thank you, Andy.
Any questions for Dr. Conrad?  Yes, Dr. Tabor.
DR. TABOR:  Do you think, do you know yet whether there are any mutations in these individuals you detected?
DR. CONRAD:  Yes, that is such a good question.  N, we don't know yet, but 34 we fortunately have up to 850 mLs of plasma on them all, and hopefully we will be sequencing them soon and looking for that.
DR. HOLLINGER:  Okay.  Now we will go back to Dr. Watson.
DR. WATSON:  Thank you for finding these.  You would not want to hear this without seeing the slides.  It wouldn't work.
I am Chuck Watson.  I am from Aventis Behring.  We are a new company.  We used to be Centeon, so if I say "Centeon" please forgive me.  I appreciate the invitation.  We have been wanting to talk about our hepatitis B testing for a while.  That is what I am going to present.  I may slip from NAT to PCR because that is what we work with.  I would also like to recognize Dr. Fielder, our medical director, for helping with the interpretation.  Could I have the next slide, please?
I am going to go through just a quick summary of our test system.  If you want, later I will go into our pooling scheme, but I left that out to present the data.  We now test for five viruses.  All of our samples are serology screen negative.  We also do all of our tests‑‑all of our samples are tested for ALT.  Remember, this is plasma, so we don't do the anti‑core test.  Our screening system was developed in‑house.
Next one will show our start times.  We have been doing tests for hepatitis B, C, and HIV‑I since April of 1998, and that is what I am going to report on here, for the approximately 21 months.  HAV and B19 high titer have been implemented this month.  We started pooling for these today
‑‑as long as the lab is still open.
Our hepatitis B detection limit is, in our largest pool, is 2.4 times 10 to the 3 international units.  Now, when we go to smaller pools and we follow up the large pools, our detection limit is 27 international units per mL.
As part of the IND we have a clinical study where we invite those positive donors to come back and visit us monthly.  We started this at once a month for six months but we have extended that to 12 months, where we do both a serology test and an NAT test for hepatitis B seroconversion, if we have an HBsAg reactive or we have the anti‑core positive.
Now, let's look at some of our results.  This is strictly based upon what we have done in the United States.  This excludes all of our testing in Europe.  Okay?  Of the 3.25 million samples, we have 42 donors that are positive; 62 units are also positive.  Now, our donors can donate twice a week, and it takes time, since we have a large pool size, to do the testing, so these donors have contributed 272 units after that donation.
This turns out to be 19 donors per 100,000 donors.  And, Dr. Hollinger, I am glad to finally be able to answer your question from last March.  Which is very similar to what Andy Conrad showed from NGI.  I think that was about 25 or 26 per 100,000.  As far as per donation, we 2 units positive per 100,000 units that we test.  Okay?  Could I have the next slide, please?
Let's look at the pattern of these positives based upon the NAT result.  We basically have the donors falling into three patterns.  One is, on a subsequent donation, do they end up with an HBsAg reactive?  And you can see that we have 10 donors in that category.  The next category is a single NAT positive.  Some of those donors don't come back, so there is no subsequent donations.  Some of those donors come back, and all of the subsequent donations are negative.  And then we also have the category where we have multiple NAT positives in subsequent units.
So we have a total, a total of 42 donors positive.  This is just the number of the positives.  This is the number that entered the clinical study, that accepted our invitation, and this is the number that met the definition of seroconversion while they were in the study.  So we have 13 of the 15 who entered the study who seroconverted.
This is a graph of all 10 of the positive HBsAg, the subsequent positive HBsAg donors, and you can see that by the red triangle, and this charts their donation history.  You notice we have some that never came back; some that gave multiple donations that were PCR positive but then became negative.  And this is a pattern that we have seen, we have seen normally, I guess we could say now.  We didn't understand it in the beginning.  We probably still don't understand it.
What we also did is, we calculated the time between the first PCR positive and the last serology negative donation, and that was 10 days in this group of five donors.  Remember we talked about the multiple positive donors on the previous slide.  Those eight donors remained positive for an average of 11 days.  Okay?
Now, one of the questions we have been asked was, what does it look like when you find the PCR positive?  What is the antibody, the neutralizing antibody characterization?  So we first started obtaining information based upon the anti‑HBs, and then we decided we need to look also at the anti‑core, since we don't do that as a normal test.  What are we finding at the time‑‑this is a snapshot‑‑at the time of the NAT positive?  And we find the majority of our donors do not have high antibody to HBs.  We have some, we have 3 that do, 19 that do not.
Now we also wanted to characterize this again into how many of these entered the clinical study, and from each of these categories, how many actually seroconverted?  And you can see that we have a large majority, both anti‑HBs and anti‑core, who entered the clinical study and also seroconverted.  We had some with no additional data, and we did not consider the HBsAg positives in this analysis.
Well, here is my one research slide.  These are panels that we tested for hepatitis B, and if you remember when I spoke about the multiple positives, approximately 11 days positive, when we had the 10 donors, we looked at the 10 donors that were HBsAg positive and we found that the time from the first PCR signal to the last serology negative result was 10 days.  That is in the pool system.  Looking at this, we see that you are basically looking at anywhere from 14 to 20 days with the PCR signal being positive before the HBsAg.
So what does this mean to us?  As far as from the plasma point of view, we have 32 donors out of the 42 that did not have a subsequent HBsAg reactive unit, so these donors would not have been identified by the normal serology look‑back notification.  They also donated approximately 300 units.  Thirteen of these 32‑‑we are going to forget about the 10 serology positive donors, we are going to concentrate on only this grouping‑‑13 donors entered the clinical study from this category.  The other two entered, they were HBsAg positive.  And we find, of the 13 that entered, 11 seroconverted.  Eleven developed antibody to core, eight with IgM.  Only one became HBsAg reactive in the clinical study; the rest did not.
This is a time graph of one of these donors.  This donor donated multiple times for the first seven months of 1999.  All of a sudden we got a PCR positive in July.  A couple of negative units, then two more positive units.  This donor continued to donate while we were testing, and continued to donate negative, serology negative and PCR negative units over time.
They entered the clinical study, and they were anti‑core positive.  This sample here, which we sent out, was one of the ones in the category negative for anti‑HBs, negative for anti‑core.  We also sent these two units and this unit over to our research laboratory in Germany.  We did this in a pool system, so one of the questions is, well, maybe because you used the pool system, that is why you got a negative and you lost the signal.  We tested these units straight, no dilution.  They got the identical results that we got in the pool system.  The positives were still positive and the negative unit was negative.  Next slide, please.
So as far as our conclusion, we find that the PCR testing for hepatitis B increases our safety margin by removing units that we would not normally remove before they go into production.  We find that the signal, the PCR signal, is earlier than the serology signal.  We are able to identify units that contain virus that are not otherwise going to be identified.  And we also found that the positive signal seems to disappear and is not consistent.
So, as far as the bottom line goes, as far as we are concerned, we believe that NAT testing is a benefit to both our donors and the recipients of our product, and it does increase our safety margin.  And I thank the committee for letting us present this data.
DR. HOLLINGER:  Any comments to Dr. Watson?
[No response.]
DR. HOLLINGER:  Okay.  The next presenter is Larry Mimms from Gen‑Probe.  Larry?
DR. MIMMS:  I know it is getting late.  In the interest of time, I will try to move through this relatively quickly.  I am Larry Mimms from Gen‑Probe.  We have been in business for about 17 years, dedicated to Nucleic Acid Testing.  We have been developing an HIV‑1/HCV assay for donor screening.  I think most of you are aware of that.  About 70 percent of the U.S. blood supply is being tested today using that test.  We have also been working on a high throughput TMA assay for HBV DNA detection.  Next slide.
Let me go right away to the data.  The technology and the methodology is similar to that currently‑‑that test that is being used under IND.  That is the HIV‑1/HCV assay.
Two ways we look at sensitivity for the HBV transcription mediated amplification assay.  We look at sensitivity panels.  We also look at seroconversion panels.  And let me show you the sensitivity panel data first.
We use the Euro Hep panel to quantify our panel.  This is obtained from the Euro Hep agency.  I think there is also being developed a World Health Organization standard.  So like all of the Nucleic Acid Testing, we really need to develop standardization so that we can compare sensitivity across assays.
A recent publication showed that one Euro Hep unit is equivalent to three copies per mL, so you can see that our positivity rate‑‑we run a large number of replicates, that is what the N represents at each of these levels of panel‑‑you can see that at 18 6 Euro Hep or about 18 copies per mL, we have a 44 percent hit rate or positivity rate.  At 75 copies or at 25 Euro Hep units per mL, we are about 92 percent hit rate.  Next slide.
That is the Ay panel.  We also had similar results from the Ad W panel.  Specificity is obviously critically important.  We have run 1,034 samples.  These were surface antigen negative fresh frozen plasma from Gary Tegmeier's lab at Kansas City.  We had an initial reactive rate of 4.8 percent and a repeat reactive rate of zero percent.  Next slide.
We have run a large number of‑‑these are 18 commercially available seroconversion panels that Mike Busch referred to earlier.  Some of these are from Bioclinical Partners; others are from BBI.  And this is a comparison on the Y axis, the number of days earlier that we can detect HBV by the TMA assay compared to the monoclonal Auszyme dynamic assay from Abbott, and anywhere from 4 to 27 days earlier for most of those bleeds.
There was one interesting sample, and I will show you further data on that later, 93 days earlier detection.  So if you exclude the 93 days, on average we can detect HBV DNA 16 days earlier than the current licensed monoclonal Auszyme test.  Next slide.
We believe the most sensitive surface antigen test that is likely to be out there probably in the near future is the PRISM surface antigen assay, and in this case we detect HBV DNA earlier in all cases, anywhere from‑‑or equivalent‑‑from zero days to 27 days earlier, again with one interesting sample at 93 days.  So on average 14.4 days earlier.  Next slide.
Let me just show you, this particular donor we obtained, these are serial bleeds, a total of 26 over the period from December of '95 through April of '96.  You can see that the surface antigenemia is detectable at bleed 20 with low level S/CO values by both Abbott PRISM and Abbott monoclonal Auszyme.
However, you will note we ran in replicates of two, and I am showing you the S/CO values for HBV TMA for those two replicates, at each of those bleed dates, and you can see that there is sporadic positivity, but it is positive even from the earliest bleed that was available from this donor.  We don't know how much earlier, obviously, we would have been able to detect HBV DNA, but the difference in time from 12/17 to 3/20 is 93 days.
And, as you can see, low level S/COs with some, either two out of two or one out of two, reactivity rate.  So we would judge that the concentration is less than 100 copies per mL in this early viremia period.  And I think Mike has reported earlier some interesting low level sporadic viremia in that so‑called eclipse phase for HIV and HCV.
So, in conclusion, we believe that the seroconversion window can be substantially reduced using an HBV DNA test, by an average of 14 to 16 days compared to current surface antigen technology, and that that window period can be a very extensive length of time, even up to three months in this case.  And then finally I would like to thank National Heart, Lung and Blood, who is partially funding this project, and also Wesley Stringfellow, whose group generated these data.
Thank you.
DR. HOLLINGER:  Larry, you showed, on the last slide you showed two sample cutoffs again.  I mean, what were the differences between those two?
DR. MIMMS:  Those were just two replicates.
DR. HOLLINGER:  So it‑‑
DR. MIMMS:  It is the same test, just two replicates.
DR. HOLLINGER:  So one was very positive and‑‑
DR. MIMMS:  One can be negative.
DR. HOLLINGER:  ‑‑like the second one down, one was very positive and one was negative.
DR. MIMMS:  That is what we see in these kinds‑‑when you get down to these very low levels of viremia.  We see an all‑or‑nothing type of reaction.  It is kind of a quantum effect.  The virus is there.  We detect it with high S/CO.  If it is not captured, if it is not amplified, then we get no signal.  And this is typical of what we see in, whether it is a PCR assay or a TMA assay, you tend to see an all‑or‑nothing, especially in these qualitative assays.  You know, in a quantitative assay you can modulate the signal, but we have chosen not to do that for the qualitative assays.
DR. HOLLINGER:  But 25 sample to cutoff is pretty high.  I mean, that is not a low cutoff.
DR. MIMMS:  I should say that we get saturating signals in this assay at 25 S/CO, even at a 10 to 20 copy level.
DR. HOLLINGER:  I hear you.  Thank you.
Any other questions for Dr. Mimms?
[No response.]
DR. HOLLINGER:  Okay.  Thank you, Larry.
Several other people have asked to speak here on this issue.  The first is Celso Bianco.
DR. BIANCO:  We heard a substantial amount of very good information.  However, I think that the concern that ABC members would like to express here is the need for many more studies that would define the benefits that the hepatitis B testing, DNA recognition by NAT, would bring, before we place a tremendous amount of effort into a research study of that type.  We are very happy with the ways HIV and HCV have developed, but we would like to continue placing our efforts in those where the benefits have been measurable and excellent before we jump into the next test.  Thank you.
DR. HOLLINGER:  Thank you.  Dr. Katz?  You had your name down to say something.  Just give us your name and title, if you want, and you can sit down.
DR. KATZ:  No, I have no prepared statement from AABB.  As a blood center medical director, I think I have heard conflicting data here that I am having a difficult time reconciling.  But the take‑home point seems to be that the sensitivity is laying in single donor testing, and I don't believe that we are prepared to do that as an industry yet.
DR. HOLLINGER:  Thanks, Louis.
Mike, do you have something?
DR. BUSCH:  Just one comment.  There is some disparity in what we have been looking at, but I think it may be explainable.  The panels that we have classically studied for all these viruses have been classic seroconversion panels where the donors, these plasma donors have evolved to antibody for HIV or HCV or to full surface antigen conversion, and those are the panels that a lot of the data we initially generate focus back on and try to understand the early dynamics.
And one of the other issues is, those historical panels, because the plasma industry didn't previously have a requirement that they save panels for months prior to release into pooling, they tended to date back only several weeks or so prior to antibody or antigen conversion.  Now what we are seeing is a different kind of panel.  As the industry has implemented antigen for HIV or now Nucleic Acid Testing, they are picking up donors who are no longer seroconverting, they are NAT converting.  Many of them aren't even followed through seroconversion.
And now we have samples available for months prior to NAT conversion, and we are beginning to see some surprising findings of low level viremia that can extend back several months or weeks and be transient.  So I think that, you know, I am not‑‑I personally think that there is more to be learned as we move on, and we would hopefully understand that.  On the other hand, most of what we are seeing in this early low level viremia for all three viruses, sort of unexpected, is very low titer and is not‑‑for HBV‑‑is not the kind of signal that we could pick up with minipool testing.
DR. HOLLINGER:  Thank you.
There is a Mr. Nathan Kobrinski.
DR. KOBRINSKI:  Mr. Chairman and committee members, I am Nathan Kobrinski.  I am the hemophilia director for North Dakota, and I would like to thank Aventis for sponsoring my travel here.
The reason I wanted to come is, I want to go back to my experience in Canada, where I was the hemophilia director from 1980 to 1989, and I want to focus on the question of fail‑safe, specifically on the question of a tragedy that happened in Canada in 1985.  At that time in Canada, certainly in Manitoba, there was a general suspicion of concentrated blood products.  We used cryoprecipitate primarily for hemophilia patients, and we had a very low level of seroconversions for HIV.
And as this problem became increasingly evident, we decided that we would tell our hemophilia patients they should only treat for life‑threatening bleeds and absolutely necessary surgery.  And that was the scene in 1985 when I faced the first heat‑treated product.  I treated two young children with heat‑treated product.  They were very‑‑you know, the family was very excited about it because it was now finally safe.  They both seroconverted, and they have since both died.
What relevance is that to today?  Very simply put, all of the inactivation processes have the potential for human error, just as my two patients lost their lives because of human error, or shall we say industrial error, or whatever.  And so I make a plea to you, in thinking about the importance of the safety of the blood resource as it goes in to testing.  Before it is disseminated to our patients, it must be pure.  I don't want to see any more of those patients die in that way.
These methods are very exciting that we have heard this afternoon on PCR testing, and I am very reluctant to see these antigenemic phases that we are discovering, even in the absence of standard serologic safety measures, as being just dismissed.  Please consider keeping them on, developing them and instituting them, for all of the patients' benefit.
DR. HOLLINGER:  Thank you.
I have a Mr. Mark Ballow?
DR. BALLOW:  Mr. Chairman, ladies and gentlemen of the advisory panel, my name is Mark Ballow.  I am Chief of Allergy and Clinical Immunology at Children's Hospital in Buffalo, which is part of the SUNY‑Buffalo system in New York.  My travel was supported by Aventis Behring, as well.
I am here as a clinician who takes care of patients with primary immune deficiency diseases.  These patients encompass children as well as adults, and I can tell you that the number one question is, "Can these plasma‑derived products give me an infection?"  And you know what?  I can't guarantee them.  I can't say 100 percent that these plasma‑derived products like IVIG cannot potentially transmit some infectious agent.  And I think that was emphasized today in a number of presentations, both in early afternoon and what we have recently heard, that in medicine you can never say never.
Now, I do tell them there have been a tremendous number of advances over the past decade, particularly over the past five years, in plasma‑derived products, in making them safe.  This is a partnership between the FDA and many of the manufacturers.  But I have to say that, you know, whatever more we can do to make these plasma‑derived products safer, we owe it to the public.  We owe it to the patients, we owe it to their families, and we owe it to the public to do whatever we can.
And here I am talking about back‑up, redundancy, duplication, overlap, whatever you want to call it to try to minimize, by the technology that we have‑‑if we have the technology, and that is obviously the critical question, and something that you all as experts have to address.  If we have the technology, then we should use it to try to make the blood supply as safe as we can for the public sector.
Thank you for this opportunity to address you.
DR. HOLLINGER:  Thank you, Dr. Ballow.
The next person is Edgar Gonzales.  Mr. Gonzales?
[No response.]
DR. HOLLINGER:  Okay.  Tom Moran?
[No response.]
DR. HOLLINGER:  Okay.  And Jason Babcock?
VOICE:  That is for tomorrow.
DR. HOLLINGER:  Well, that is what I thought, too.  I was thinking that this was for tomorrow, since we talked about it, but I am just reading what is on the sheet here.  I can continue to go ahead just introducing everybody in the audience.  Sorry about that.
Well, then, is there anyone else from the audience that wants to make a comment here?
[No response.]
DR. HOLLINGER:  How about from the committee, anybody?
[No response.]
DR. HOLLINGER:  One think I just want to mention‑‑excuse me, Toby‑‑is I think we have to remember with hepatitis B, as distinct with some of the others, that because somebody receives a unit of blood that may be infectious, that doesn't‑‑and I have said this before‑‑it doesn't necessarily mean that something bad is going to happen to that person.  Now, we know that only about four‑tenths percent might develop fulminant hepatitis, and these are people who are hospitalized.
So, if you look at these numbers and you say that perhaps 200 would be infected each year, and we have learned some data today that might suggest that with the newer HBs antigen tests, that perhaps you could pick up three‑fourths of those, you will end up with about 50 per year.  Four‑tenths of those would be about two‑tenths of a person, or about 1 out of 20 million recipients might die of fulminant hepatitis B by virtue of getting a positive unit of blood.
And then there are other scenarios.  Half of the people are probably going to be dead within, will expire within three to five years, and we know that from many other studies, anywhere from 50 to 70 percent.  Only about 1 to 5 percent of people who are actually infected will become chronically infected, and only about 20 percent of those will develop cirrhosis over 20 to 30 years.
So all of these things, I think, have to be taken into account, and sometimes we lose sight of the fact of thinking that just because a person gets an infected unit of blood, that that person is going to die, because a vast majority will probably not die.  And it is really a relatively small number in many cases, particularly with B.  That is what I am really talking about here, is hepatitis B.  So we should never lose sight of that, that without downplaying that there are still risks here, but we ought to be realistic about what these risks really are at this stage of the game.
Dr. Simon?
DR. SIMON:  Well, this is only the follow‑up to the question I asked before.  It wasn't completely clear what the FDA was hoping to get out of this discussion, but I think it has been useful in terms of sensitizing us to the issues.
It would appear to me that the plasma industry is moving ahead, and I would assume that they are doing this under IND and, you know, with the approval and input of the agency.  And from what we have heard, the blood centers wish not to move ahead, at least at this time, and I think could use the time to observe or learn from the experience in the plasma industry.  And I guess I would think the status quo, if you will, is acceptable from that point of view, because progress is being made, and as we learn from it, then the blood centers can decide at what point they want to re‑look at this issue.
DR. HOLLINGER:  Dr. Boyle?
DR. BOYLE:  I am going to prove that I didn't understand what I was listening to for the last three hours by asking two questions I would like to take away from this.  Was I seeing that in the tests of the plasma using NAT, we were picking up cases that would not have been picked up using standard non‑NAT testing for each‑‑for hepatitis B?  That is question one.
Question two is, are we seeing the differences between the two sets of presentations because one is dealing with plasma and one is dealing with whole blood, or are we seeing it because we are comparing different tests?  So those are the two questions I would like answers‑‑
DR. HOLLINGER:  Or different populations, plasma population, volunteer, versus whole blood population.
Somebody like to respond to that, the question first of all about the HBV DNA?  You asked the question basically as where there is window period blood being picked up.  Is that what you are asking?  Ed?  Dr. Tabor?
DR. TABOR:  Well, let me try to answer that, but I am speaking for other people who gave presentations.  The answer is yes, the HBV NAT is picking up some cases that are among donors that would not otherwise be detected.  That is really the reason this is on the agenda, because we were surprised by the number that we were hearing about through the grapevine and through the INDs.
And in answer to your‑‑but before I answer your second question, I want to point out, partly to balance what was said by one of the members of the public, that the inactivation and removal processes for plasma derivatives now are safe, obviously, when they are done correctly.  But there has been no transmission of hepatitis B virus by any plasma derivative for quite a number of years in the United States.  Because even though some of the inactivation procedures that were put in place in the mid‑'80s turned out, not due to human error but due to misjudgment of the efficacy of the processes.
In contrast to those, the processes that are in place now have been shown to be effective in inactivating and removing hepatitis B virus titers far greater than the amount that is present in any of the plasma, that could be present in any of the plasma going in.  In fact, most of the products are made by processes that include at least two processes for removing and inactivating these viruses.
And in answer to your second question, I think I have to say we don't know.  It is certainly a fascinating difference.  These are fascinating differences that we have heard between the two groups of data, and I think we need more study, and studies are being done, as you have heard.
DR. BOYLE:  Just the one question or one response is, although I am reassured about the no transmission, each of these meetings we hear about the problems of the GMPs, and all of it assumes GMPs are working well and so on, so‑‑
DR. TABOR:  Well, you are absolutely right.  It does‑‑I just thought that, to put it in perspective, it is important to say that we have not seen transmission; that in addition to the test methods, we have the inactivation and removal.  Obviously, everything depends on the GMPs being done correctly, and that is an area that the FDA is of course working on.
Dr. Koerper?
DR. KOERPER:  I am not sure of the question that we are being asked.  I wonder if‑‑
DR. HOLLINGER:  There is no question.
DR. KOERPER:  Because I haven't seen a specific question.
DR. HOLLINGER:  There is no question.  There is no questions here.  This is just information.
DR. KOERPER:  Okay.  Thank you.
DR. HOLLINGER:  Thank you.
Dr. Macik?
DR. MACIK:  With hepatitis B there is also another major difference between this and hepatitis C and HIV, and that is the vaccination program.  And, as I understand it now, all children are vaccinated against hepatitis B, and unless somebody came back and gave me numbers of what the failure rate was of the vaccination program, we are also dealing with a process here that has a second fail‑safe measure, particularly in the generations coming up, that doesn't presently exist with the other two products.
And I am not against, you know, screening and trying to find and prevent blood from going through, but I think if the effort was put into a more massive vaccination process, that we wouldn't have hepatitis B or we should have very low levels of hepatitis B infection in the blood to begin with.
DR. HOLLINGER:  I think the number is around 60 or 70 percent are being vaccinated.  It is supposed to be universal, but I think those numbers are around 70 percent right now.  But it is going up; they are moving up very rapidly.
Dr. Stroncek?
DR. STRONCEK:  You know, my understanding is the tests done by the plasma groups were pooled HBV NAT assays, and we have heard other people say, well, it won't do any good to do pooled NAT HBV assays because we won't find anything, yet here we see a lot of data suggesting we will.  My memory, it could be wrong, but as we went into NAT for HIV and HCV, we didn't have a lot of data.  We didn't have studies saying it was effective.  I think if we would have had this data now, we would have said, "Why not do HBV, too?"  So maybe we need to say that we should quickly move into HBV testing.  You know, it doesn't seem consistent to say, "No, we need to do more studies now."
DR. HOLLINGER:  I think the issue, it seems like to me, is not so much whether they can do it or not.  The difference is whether they would have to do single donor testing versus pool testing.  I think that seems to be one of the major issues.
Yes, Marion?
DR. KOERPER:  My recollection from that earlier discussion was that the reason they weren't proposing NAT testing for HBV was that the level of viremia was lower in most individuals who were seroconverting, and therefore they would have to do single donor testing.  So unless that has changed, I mean, it seems like from what I have heard, it seems like there is a few individuals who may have a high viremic load, but my understanding is that most individuals are fairly low and that is why the pooled testing is not as cost‑effective.
DR. HOLLINGER:  Yes, David?
DR. SCHMIDT:  Well, I mean, from what I can tell, a lot of this data‑‑you know, it is the same thing you did.  They didn't want to do NAT testing on HBV because they didn't think we would shorted the window.  Most of what I have seen from the REDS and other studies is extrapolation of data, which is the best you can do.
But now that the plasma groups got real data, it suggests that those extrapolations were wrong for whatever reason.  So I think if you look at the hardest data, it is not good data, but the best real data we have, it suggests that these assumptions that were made earlier about HBV or hepatitis B virus were wrong.
Dr. Nishioka?
DR. NISHIOKA:  Lower antigen test, and by improving the testing reading, it double day by day, but in this NAT screen, right, using the test in smaller pool system at this point is critically important.  That I wanted to say.  And the system how to supply the blood after NAT testing is entered the system to be picked up.
DR. HOLLINGER:  I want to call the committee's attention also to what I think is a very good summary, if you haven't already, many of probably already have.  In Transfusion, I think it is March issue 2000.  It could be‑‑am I correct, it is March?  February issue 2000.  I think it is a real good review on NAT testing, looking at all the issues that are out there, talking about many of the assays.  So if you haven't read it, I would recommend everyone looking at it, at least on the committee here.
I appreciate the committee's indulgence in going over.  We are about 20, 25 minutes over what we said we would be, and I apologize for that.  Tomorrow we are going to take up, again, committee updates.  There is a session on a blood action plan, and then we have a session in the afternoon on a report of the intramural site‑‑oh, I am sorry‑‑donor deferral issues, which we have a question on, and then there will be a report on the intramural site visit.  We will start at 8:00 o'clock in the morning.  Thank you all.
[Whereupon, at 6:25 p.m., the committee adjourned, to reconvene at 8:00 a.m. on Friday, March 17, 2000.]
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