Tuberculosis Workshop Transcript


The workshop was born out of rising frustrations with the growing problem of Tuberculosis and the importance of upgrading our diagnostic [Indiscernible]. I believe this is a historic workshop in its scope and timing. There's been a swell of enthusiasm. This is a new age of biology. We've made enormous strides in the treatment and control of H.I.V. Now the time for TB has come. We have in this room many of the world's foremost experts we're streaming this meeting to more. 



The workshop was planned as an opportunity to drive the science the TB diagnostics forward. We need to be aware of several issues. Diagnostic tests serve many functions. During the course of the discussion we must be clear on the type of diagnostic we're addressing. Examples include point of care diagnostics for the developing world, for drug resistance, tests for children. In the realm of drug development, the holy grail is being a test that can tell us early on whether patients are being cured, or whether they're likely to relapse. Similar diagnostic markers would help us in practice to determine if patients have had enough therapy. 



We'll address the landscape of different technologies, new and old, that might, promising. We will examine the resources available to us for developing these diagnostics. Finally, we're hoping to develop the ground work for what I call the "frozen trial" initiative. The only way to move ahead is to develop a bank of well characterized biological specimens. This would provide tools to the industry. It enables the industry to achieve robust data for the purpose for submitting to regulatory agencies without having to wait years for [ Audio Cutting In and Out ]. We'll have a minute to review new technologies and approaches. This is unchartered territory. 



Looking at markers of durable cure, is that some ultrasensitive assay to detect [ Indiscernible ] in the body? Or the successive cultures? Do we need breath or stool tests? How can we use things like PET scans? 



The next slide gives you a brief look at the agenda. You will notice that we have adequate time for discussion after each of the sessions. Tomorrow I wanted point out that in the afternoon we have a roundtable session. We're encouraging everyone to participate in that session. We've selected some to sit at the table; we're appealing to all of you to participate actively in this discussion. We've not addressed vaccines in any depth. This is not to belittle their importance, in fact quite the contrary. We have a diversity of stakeholders at this meeting. We must recognize that many of us have different needs. [Speaker/Audio Faint or Unclear] 



This perspective in my view is fundamental for a successful -- people in the audience are just as valuable to us as the panel members. Please understand that space has constrained the number of panelists. We appeal to all of you for your participation. 



In the interest of clarity I attached two slides. First, it identifies the aims of the workshop. First of all, one of the aims is to identify the gaps in the diagnostic [Indiscernible ]. Second, we want to look at harnessing novel strategies to address these gaps. Encourage new partnerships. We have a lot of people in the room -- we want to address regulatory issues and challenges. Finally, we want to facilitate a frozen trial [Indiscernible], as I described. 



As we go on to talk about individual assays, I want to make sure that everybody is clear on a couple of things. When talking about an assay please talk about the purpose of an assay, talk about the audience that the assay is intended for, address the proposed technology, -- the specimen type, whether this is intended for one or more of -- finally, just wanted to conclude with a vote of thanks to a wonderful dedicated --



Apparently, $15 or all you can eat downstairs, or you can pay for what you eat. Wi-Fi, the user name is NLC, password is [ Indiscernible ].



I'm Ken Castro. Accurate diagnostics are needed in countries with endemic Tuberculosis epidemics, and in low-incidence countries, such as the United States. In fact, we in the United States should learn from our own failures. We experienced from 1985-1992 resurgence of Tuberculosis at a time when we were ill prepared to respond. Over time we've addressed the needs. Science and technology have now come together to deliver some new diagnostics for Tuberculosis. We stand at the brink of a shift to routinely use [ Indiscernible ] diagnostics to beat this slow-growing bug for the detection of Tuberculosis. CDC has been committed to enhancing laboratory capacity in the United States through agreements with states and local health departments. We are now promoting the use of molecular diagnostics. The challenge is the scarcity of assays that have been duly vetted. We are here in part following the recommendations of the federal Tuberculosis task force, which in 2009 as part of its plan to address drug resistant Tuberculosis called on FDA, CDC, and others to evaluate. We've gathered here to examine the current pipeline, including the science, resources and infrastructure for evaluation to identify gaps that present challenges to this process. And then to formulate a strategy to overcome the challenges. Over the next day and a half we will hear about several resources dedicated to the recovery in the discovery phase. And the clinical [ Indiscernible ] research son [ Indiscernible ] research consortium. Such an initiative would include the collection of specimens and clinical information, including outcomes from populations of patients. To provide data which then can presented for regulatory review. I see this as a major way to alleviate one of the major gaps in the process that we are undertaking. Obviously, a collaborative process is needed, it's very appropriate that we find ourselves in the Solidity Hall.



A key component is the evaluation and validation of biomarkers for durable cure. As new biomarkers are discovered and used it is very well these could be used by clinicians to evaluate the outcome of treatment in patients. We've seen that happen before in the area of H.I.V. care. I'm delighted to be here. I appreciate everyone's presence and time. Let the games begin.



I would like to thank everybody, not just for -- big apple, New York City. Why is that important? Not just because we're the center of the universe, but we were the epicenter for the TB epidemic back in the '90s. -- still have double the number of cases -- we're what we consider -- we have the most immigrants from different -- everything is really global. I don't know if you know the photographs, they're incredible. It really goes to show you we see [ Indiscernible ] in New York City, and what I will talk about here and now. 



TB diagnostics is the center of it all, it really is-- O.K., this has always been the cornerstone. It has not stopped. But it's lousy, it has poor sensitivity, it's really bad. Particularly if you are using it outside in resource-poor -- all that stuff. And they don't have florescent scopes. -- into a florescent aspect -- at least they can use the -- we use the Kinyoun method. That's what we've been relying on. We also have to rely on -- but the good thing about culture is you do know if something is viable, or it isn't. 



And we know liquid is much better. -- and so, um, liquid media has now been advanced in many of the other countries -- media that they use was LJ. It's like making a soufflé when you use L-J, you know. We've got to help countries, even those that are horribly resource-poor. 



Same day, that's from culture -- we always use ac ewe probe. We're all using ac ewe probe right now. Line probes, again, I'm not sure why things don't come over here. Of course, the ocean, it's really not that -- everybody will probably get smacked around by me. There are lots of other assays. I think microchips are great. -- problem with these technologies you have to do separate steps. You have to do nucleic acid at [ Indiscernible ] -- and offline -- so it's difficult. [ Indiscernible ] acid profiles, I don't see, it doesn't work. Anyway, that's my opinion. 



Now we're going to the amplification, MTD won the horse race. Why? It was smear variable. The trouble with the Jen probe test is when it first came out they stopped there, it was a good test, they didn't expand beyond [ Indiscernible ], and they wouldn't automate it? Why? TB wasn't important to them. They wouldn't listen to me, not the CEO, nobody. Forums like this, maybe we can always get together. There's no market out there, why should they bother? 



[ Indiscernible ] is good, it's good for resource poor. How about the U.S.? We get a lot of TB in New York City. Sediments, I hate sediments. There are things we can do in the discussion, I talk too much so I have to get on. We always free sediments as we go along. Why? Because we've had, off the record, quite a bit of TB transmission in the hospital. Again, we got a lot of H.I.V. positive patients, their chest x-ray does not present. What ends up happening? After a while, oh, my God I go back to the original sputum specimens, take them out -- I have my own little algorithms. There are old algorithms that make no sense in the laboratory. 



Okay, what happens? If the smear positive, of course we do the NAAT. Outside the U.S. if they have a smear positive it's TB most of the time. In the United States most of the time it isn't. [ Indiscernible ] loves this disease. Not because of the positives, because of the negatives. If they can win the case clinically to get the afication test done, do it, but they have to give me three specimens. They can't give them three, no sputum. I count it on a patient basis, not on the specimens. Respiratory specimens only, sensitivity is terrific. 



I'm leaving Jen probe up there, not because they pay me, they don't. But it's the one I have experience. We need consults. They consult me, I bring in pull Monday and so forth. Sometimes it's too late. We just had a case of a guy that had -- -- they gave sputum for everybody, came back, we went back, of course we did the amplification test. Amplification test was positive. Everyone was exposed, megabucks. Smear negatives are the big thing. -- they can't control number of -- non-respiratory, FDA, consider frozen sediments. It works. Approval for extra pull Monday, it works, I've been using it for years.



This is the data, okay. I haven't pulled everything, but you see some of the data. Look at the specificity, look at the PPV, it's great. Doesn't work well, nothing works well with gastrics. Pediatric TB is a big issue, it's a big challenge. The lymph nodes, when it works it's great. The tissues are terrific. So we do biopsies. We diagnosed a kid that had a tuburculoma. -- FDA says I can't use it. Not happen, you know. These are the ones it doesn't work in. It does not, unfortunately, work with pleural fluid. Culture positive, I get negatives. We're a neurological center at Columbia -- children's hospital -- I can't say no to some of their spinals -- 



We did get three culture positives, but it doesn't -- I don't know about [ Indiscernible ], I haven't tried them yet, but I have these samples saved. 



We do want to avoid culture. Although we need some culture. We need it for strain. And the me lek lar assays need to be automated. Not sediments people, come on, three hours is -- you have to also consider how to select and interpret smear negative data. We use it as a rule out.



Agoer proportion -- we do a lot of testing. No one test is 100%. Some people we use the L-J, I don't know, that's Europe -- anyway, liquid grows faster. This is the way to go, as you know. These are the things out there, you're aware of it. The mods is the best bet you can get for the resource-poor. It's subjective. -- molecular in general it detects resistant mutants, which is great, especially with the chip technology -- miss some strains unless you are comparing -- the expert has nested real time, sensitivity should be good. It says it's from specimen, we haven't tried that -- it's quick and easy, as you know -- very infectious disease, very good. I use auto genomics, I like it. I use it straight from culture. Right away I can -- it also has a little snip, the pick A, that one is -- 



This gives you an idea of what we see. I'm giving you an extreme case here. You have an H.I.V. patient who is a drug user, unfortunately, we have this a lot. He was classic. Not very cooperative. And so the chest x-ray was taken. What is the [ Indiscernible ]? Could be anything. -- always a challenge. 



Now this particular sputum, I got three sputums, the last was maybe a 1 plus, we weren't quite sure. We ran everything. The amplification test -- the guy didn't leave, he wasn't -- he didn't leave the hospital. But we were able to -- the patient was already treated with [ Indiscernible ], he had disseminated Tuberculosis, he died. But he was INH resistant. 



Latent TB. Big burden. What is new in screens? I think this is exciting. It's not just skin deep anymore. Now we have the IGRA tests, far superior. The less than 5 we still use the skin test.



There are two FDA approved. The easier one to do is really -- but perfect it isn't. What we need to the future with these is -- really difficult organisms, and difficult to treat. So it's an area, I think, that's really terrific. There are a few areas where we have gone a long -- so, I made it. I even have ten minutes left. Wow! This is the year of the lung. This is a good year to have this meeting. This is a terrific forum, the only one where you can get the clinical lab perspective and all of the regulatory agencies to really speak their minds. What we have to do is think out of the box, not be put in a straitjacket by regulatory. Listen to what is needed out there in the -- thank you for your time. [ Applause ] 



Are there any burning questions? Or any discuss points? 



I actually had one question. -- relative role of -- how important is it also to have -- 



So important. I'm using the MTD test to rule out -- using it for the COPD'ers. And start with [ Indiscernible ], just because smear positive. That happens because -- if it's negative times 3 that's good. And that's coupled with clinical information. 



You are getting patient -- 



You got it. You got it. 



That is a big difference, I think, when you look at some -- 



Two separate ballgames. The only thing I could do within 20 minutes was to just give my perspective in the U.S. 



[ Speaker/Audio Faint or Unclear ]



You are ruling out as well, but not -- first encounter with a physician -- you come with a cough. 



Suspects in New York City are always -- into isolation. We're supposed to have a very -- [ Indiscernible ] could tell us as well. He was with us in New York. Any index of suspicion is supposed to go into isolation. We cannot train our clinicians to do that. That's why we get TB transmission in the hospital.



Bet be use the microphone, Peter, I think it's being recorded. 



-- tell me that before, Ken. 



Why do I think that would not have mattered? Peter Small. Just had a question from a clinical microbiologist perspective. The TB lab has been this special weird place -- 



"Weird," okay. 



It's different. With that came a lot of caring and perspectives that were unique to TB, and really the kind of specialized attention. I wonder moving forward, your vision of the future. Do you see TB as it becomes a molecular test moving into the mainstream -- 



I'm glad you brought that up. I want to reiterate the point -- highly different algorithms. I don't think -- Columbia University -- I have to go running in different places all over -- so two and a half, you know, is with the cultures. We want to get away from growth. There's a problem. We're not measuring messenger -- a lot of the markers we don't know if they're active -- really don't know if they're turned on. But, yeah, break down walls.



I would like to know why would [ Indiscernible ] be recommended for developing countries? And not for the United States? 



In the United States I wouldn't want to use [ Indiscernible ] and have people looking at -- better technology -- outside the U.S. Therefore, it was the best [ Indiscernible ] to take that perspective, reading [ Indiscernible ], which is not always 100%, but it was better than nothing. What else were they -- very, very different. And in a lot of the Asian countries you can't bring in technology because -- their own tests, how absurd is that? But they do. It's a loaded question. Is it the best technology? No. But it's the only technology I feel that can be used there --



I apologize, um -- most of the issues of what clinicians -- this is a case from a clinical trial that we -- where there is very good technology available not quite as good as at Columbia, but at par with most U.S. hospitals. 



Clinical trial of -- cough, fever, and chest pain.-- week, his systems persisted, he had a repeat chest x-ray -- but he was started on a four-drug therapy with [ Indiscernible ] -- over the ensuing weeks his symptoms -- six weeks after his -- 



[ Captioner Transition ] 



All of the challenges that clinicians -- [ audio cutting in and out ] 



So I want to just address the -- [ audio cutting in and out ]. When children have TB -- [ audio cutting in and out ] 



So, detecting TB. Does this -- [ audio cutting in and out ]. Inappropriate or unnecessary treatment -- [ audio cutting in and out ] 



Here is the data from here in Maryland looking at patients with pulmonary to -- tuberculosis from the onset of symptoms to therapy is 90 days. It turns out that the delay is pretty much divide equally between patient delay and health care system delay. The longer patients delay ironically the diagnose them and the quicker that the patients get to the hospital or, Doctor, the longer it takes them to diagnose TB because they have not been sick long enough and. And if the patient is slow then the doctor is fast. The median date is 90 days. People who have that logger spread the infection of contact. 



No, does this page should not have TB? We heard some critical scenarios of people with chronic lung disease who may have micro bacteria. Other settings knowing that they do not have TB is important. 



For release out TB clearly the specificity of the test is important but the sensitivity is also important pre you can have a specific test but if you have poor sensitivity and the past is high enough then the -- [ audio cutting in and out ] so the predictive value depends on the prevalence of the disease. 



So the importance of rolling out TB is that allows you to make another appropriate diagnosis and for patients with HIV it allows you to give preventive therapy. And to many Seddons removing patients from isolation and -- many settings remove the patient's from isolation and -- [ audio cutting in and out ] important reason for ruling it out. WHO is about to issue new recommendations, guidelines for screening HIV patients to rule out TB and to rule in TB based on a screen and the presence of any of these systems. It has a sensitivity of 79%. And if you add X-ray to this the sensitivity increases -- [ audio cutting in and out ] 



But the spasticity -- specificity is quite poor [ audio cutting in and out ] but even with that high prevalence of TB, the absence of system has been a need to predictive value -- [ audio cutting in and out ] could be given without too much concern because of the high -- predictive value. Does this patient have drug-resistant TB? It can result in the amplification of drug resistance. Clinical failure, unnecessary taxes to the end expense of treatments that are helpful and most importantly in death. Most importantly [ audio cutting in and out ] and health care settings. 



These are some data from a mathematical model that look at the impact of using existing or perhaps the future for detecting tuberculosis and detecting it [ Indiscernible ] and looking at the immediate use for drug susceptibility testing which is shown in green versus waiting five years for a more perfect [ audio cutting in and out ] 



In South Africa and is just under 30,000 deaths per year. And MDR TB is 30,000 deaths per year and use of this would reduce the debt over time and waiting for a more perfect test does not include projects although -- when you could start with existing technology. 



Now, South Africa has chosen to follow both approaches the [ audio cutting in and out ] 



The current CDC guidelines for isolation, airborne isolations state that [ Indiscernible ] under airborne precautions until they have three negative sputum smears. 



Nonetheless there are problems with assessing the effectiveness and smear positive patients are almost immediately not infectious once they start therapy and this has been shown. [ audio cutting in and out ] and patience on MDR treatment do not submit once on therapies so having better technology for reassuring the chart 



The point of treatment recommendations [ audio cutting in and out ] 18 months of treatment the [ audio cutting in and out ] 



This is data from the recent study that John Johnson and TBRU published two were treated with either a four or six month regimen and you can see that the failure rate is only about 7%. 



This is clearly an important priority for identifying biomarkers. Latent TB -- [ audio cutting in and out ] 



You have a couple hundred patients in one small study in this clearly needs better validations but it is certainly promising. So what to critical and public health researchers need? We need all of the above that I mentioned plus there are some other things that I think are important. Can a new drug or new drug regimen add benefits? Is it better than the old regimen? What are the evaluations that the need to do to answer that question? Can a new regimen it shorten the duration of treatment? And if they can, how much? And more portly will an intervention with a diagnostic improve public health measures to control TB. 



And clinical trials of TB drugs which I think are an important setting for looking at biomarkers and new diagnostics. But not forgetting to use validated by workers and diagnostics as endpoints. biomarkers and diagnostics as endpoints. There are a number of assays that are used in the early bacteria activity, the two months sputum conversion rate, the time to conversion in days and a number of others that have been looked at such as Time to detection and liquid culture. Imaging studies, PET scans and so forth and gamma release assay and in phase three is cure versus failure and relapse and reoccurrence rates below what most of us aspire to it is a much cleaner and shorter worker or biomarker driven types of clinical trial that can answer questions about the activity of new regiments with fewer patients and a shorter period of time and not require several years of recruitment followed by several use years of follow-up looking at the current as the final end point. 



The two months sputum conversion is the second marker that has been most widely used in recent years and this is recent correction of an earlier analysis by Bob Wallace and colleagues looking in the British Medical when research council at the two month sputum conversion. And the ability to predict a better outcome. Obviously having a higher conversion rate shown to the right results in a lower relapse rate compared to controls that did not have the same conversion rate. 



Now, in clinical trials there have been some challenges. Here is a study of drugs in TB treatment and this is a fallen to a 20% improvement in sputum the conversion with Moxifloxacin compared to Ethambutol. 



A similar study found no difference in two months sputum conversion rates. After two months there was no difference. 



Yet another steady where Moxifloxacin was substituted for this drug you can see that patients treated either with Moxifloxacin or INH in green and blue, the upper curve is the solid media. And the conversion rates were significantly lower. 



In 27 patients were curbed trade with bold and both were used and this simply confused the outcome and clearly knowing -- which has been validated is clearly important. 



What about alternatives? Here is some data from the Brazilian Moxifloxacin steady looking at the T-spot TB test and looking at those who converted their sputum at two months and those that did not and you can see a break down of accounts by esat 6 or CFP 10 and clearly they had more t-spots identified so is this a useful biomarker for identifying people who are benefiting from their peak? And on the rate you see the breakdown of the patients who did and did not convert and even though as a population this is promising, on an individual level it tells you nothing and fortunately there are many biomarkers on a population level that tell you a lot but on an individual level tell you nothing. A classic one that I think of from early work is hemoglobin, is the best predictor of progression to AIDS and individual patients. 



So ordered the limitations of the end points that you're currently using for the stair -- surrogate markers except absence of EBA does not tell us [ Indiscernible ] and the two month sputum conversion rate, which culture should we be using and what is a significant difference? Is it is statistically significant difference? We have a difference based on studies of [ Indiscernible ] is pretty much made up. 



The time to sputum the conversion and what does that mean and what to the results mean cracks they really need to be validated and for the phase 3 studies, are very expensive studies that take a long time. 



So finally I wanted to say a quick word about the public health assessment proved what is the impact of new diagnostics on patient outcomes? Our patients treated faster and more appropriately with the new diagnostic? Do TB programs to better with diagnostics? Are the costs reduced or do they reach more patient and hear more patients? More importantly does the introduction of new diagnostics reduce the incidence of TB in that committee and finally what is the impact on global tuberculosis control? 



Just to end with a plea and a reassurance to those of you like me who do not spend most of your time working on TB diagnostics. This is another mathematical model Beit David Dowdy looking at the impact of a case control and that it results in more successful treatment and fewer deaths. On what it shows is very in rates of case detection rates, and the annual decline in tuberculosis incidents. And increasing the case detection rate initially is a very good way to drive down TB incident. But over a long period of time it plateaus and perfect case detection can not eliminate tuberculosis. It is important for reducing TB mortality but in terms of tuberculosis control is only one intervention for TB but it's not enough by itself. 



So for everyone who works on TB drugs, TB vaccines this is reassuring because diagnostics is not the only intervention but it certainly is a theory important one. With that comment thank you. 



[ applause ] 



If we have about five minutes for questions. Do you have one, okay. 



Thank you paid my name is Eric from the University of Virginia and you mentioned what do clinicians need and I would add a couple of things from my perspective taking care of TB patients in Virginia complicated ones are the ones that I see and I think we need second line drug-testing results. I know that there is not a lot of data on what to do with the results but in this country when you have a new system patient you need to put them on at least for drugs that are active. 



For instance the five drugs that the South African patient was put on, maybe only two were active in vitro. It takes so long to get those results, that is something that clinicians need here. 



Related to that there is a whole black box of MIC testing that could be useful and what to do and how to use serum drug levels could also be put on that list. So much is into developing new tests to detect MDR TB and once you have drug-resistant TB you need to know a lot more than that so I would add that to my wish list for clinicians. 



Good additions. 



Anyone else? Because I have a quick one. A lot of the diagnostics that we're dealing with deal with microbiological as well as adding patient factors and microbiological are inherent sensitivity wise but also to the best of my knowledge we do not have a solid correlation between the number of those and whether somebody is curable or not. So what do you think we have to do to tie the patient aspect or the host aspect of diagnosis into the microbiological diagnosis for validation. 



I do not know. That is an interesting question. I start with the assumption that any TB infection is curable with the right treatment. II think for me your question reasons issues of the high mortality that we see in patients with disseminated TB and HIV infection that come to treatment too late and I think there are not necessarily microbiological issues but they are just underlying posts issues multi organ, so I do not know how to get the question of when is a patient too sick to benefit. 



I have a question and it is mainly from the perspective of trying to capture it would have to be uneconomical on a clinical level, enough's systems or risk factors to be submitted for isolation or totally evaluated for TB. We are missing cases in New York. So 70% of ours are immigrant so that makes them highly suspect to begin with. But no one does anything about it and quite honestly wheat gets, even within our hospital at least two TB transmissions within the hospital per year off the record -- 



Too late [ laughter ] 



So what do we need? I note that some of the work that we have done collaboratively and so on, so what do we do? You know how bad the chest X-ray is. 



It is a little bit like going to the casino. It is all of the odds, it is all driven by the epidemiology and most of the time when people come in with fever, cough, chest pain, we win the lottery because they do not have TB because most do not have TB. But if a lot of them do if you isolate them or put them on presumptive their peak, the odds are in your favor and even in New York City the odds are in your thick favor. 



So what we need ultimately if there were a test like VDRL that you could do on every patient, wouldn't that be wonderful? Button for to live there is not a test right now. 



That is what we need. 



Because its wants to work laboratory. 



Point of care would help. 



If there are no other questions I think we are scheduled for a 15 minute break. If you could be back at 10:15 a.m., that would be wonderful. 



Advancing TB Diagnostics event is on a 15-minute break and will reconvene at 10:15 a.m. Eastern time. 



Our next speaker is from Colorado State University and he will talk about the current research and development of TB diagnostics and biomarkers and I am very much looking forward to that see being -- to that. 



Okay. So the task that was given to meet what regarding research towards diagnostic biomarkers for tuberculosis is quite a broad objective in what I really want to focus on large lead in some of the nomic or omic approach is and specific single molecules. 



So the overall outline, we would talk about the challenges based on the pathogenesis and multiple sequela of tuberculosis and the diagnostic targets and really research towards new diagnostic speed is their ability to improve the smear my crossed -- microscopy and finally talking about the needs and challenges in exploring Research in a manner that leads to a transitional tools. 



So if we look at the pathogenesis related to diagnostics, it is these host pathogens that will determine whether we have a latent disease or those individuals who move on after disease speed and of those that are they and those that reactivate. This does not work very well using the pointer. 



So if we look at the latent infections beer the active infections we need differential diagnostics -- versus the active infection 20 differential diagnostics and in terms of reactivation we also need prognostic markers. So can we determine which of these supposedly Clayton's individuals will progress to active disease? 



We have heard this are ready this morning, we need the ability to detect both and eventually having multiple tests to do that and can be determined between early and the advanced pulmonary tuberculosis and what is the affect of HIV co-infection and pulmonary tuberculosis and the ability to identify drug resistance and disease resolution. 



Over here on the left-hand side for those individuals that remain in this dormant or lead and state, are we able to identify biomarkers that correspond to protection? 



If we think about the targets, we have those products which would be endpoint measurements or end product measurements. And classically Fort tuberculosis is microscopy, bacteriology and critical systems and antibody and antigen detection and we heard a lot about molecular detection with respect to drug resistance. There is also the possibility of disliking at the host immune response print and different from that over on the right-hand of the slide which would be induced Product measurement and host response identified by the DTH skin test and in vitro T-Cell assays. 



There is the antibody based approach. The T-Cell and release assay which right now is targeting proteins but could also target lipids and on the product cited for the detection side will look at microscopy, proteins, lipids, and small molecule's. There are considerable challenges in just thinking about biomarker discovery pretty usually is trading multiple disease states when you develop the research program which one are you trying to do? Are you trying to develop a prognostic versus diagnostic test. Do you have a test that is able to perform both of these? And then when thinking about developing the research did you go from first identifying targets and then trying to fit a platform? Or do you take a platform that you think will work well and try to identify targets? 



This becomes very difficult. You also have to bring into consideration what are the characteristics of the biomarkerses the term that we have been using today is biomarkers but we need bye of signals spread a large number of markers that make up a disease or stayed and are all of these states that make up this space six, are they going to be of the same type? So what are the restrictions of multi plexing and assay. 



And when you are in this discovery mode are you look at -- looking at a unbiased approach? I think it is funny when you talk about things like principal component analysis when it is unby C status unbiased but when it is biased to see the Super biased. So trying to get the best spin on something. Another major challenge that we have to consider is the variability in patient population. Not just between pediatric adults, HIV -- and positive and also geographic location. And other environmental factors. 



One of the things that we do not talk about a lot but we now know that is probably contribute to weaknesses in current diagnostics is the the variability in the bacterium itself. The variability in the phenotypes of a single string and among strings. 



So why don't we move to without talking about various aspects of some of the research that we have been engaged in and where I want to start really is talking about whole cells and being able to increase the sensitivity of sputum staining. 



So it has a very poor sensitivity and the best estimations are only 50% of cases are detected. But there are a number of areas of activity the language and that includes the low-cost fluorescent microscopes, automated staining as well as the utilization of computer programs to help read and automate analysis of slides. And then there is this ongoing evaluation of improved staining including fluorescent stains. 



One of the things that we have observed to our trucks on -- our drug accelerator program is it is poorly defined in vivo. This is a representation that were harvested from a guinea pig -- and in one case up here in the upper left they were stained they were stained and here on the bottom with an antibody. What you can see in this overall picture is that you have some bacterium which stain with both of these methods as well as those that stayed with only one of the methods in this work was performed by Gavin Ryan and he has gone on to look at other potential Steen's that actually work better. But I think really you what I am trying to point out here in terms of our understanding of the physiology of micro bacterial tuberculosis it is poorly defined in vivo and we do not know how these stains work so that is something that needs to be addressed. 



So moving on to the omic approach we talked largely about some of the work that has been done on trying to provide proteins and we did a considerable amount of work in the 1990's. This is at a time with the antigen was. 



Pushed -- was pushed forth and we had two gels and we found a number of other prey to teens and the major one was [ Indiscernible ] that gave strong activity. 



We went on to do protein assays and profiling. What we did here was used native proteins and we use fractions that were printed on nitrocellulose slides and we were looking at HIV-positive TB patients and what we were calling advanced and early TB patients. And what we could see it is a it was less possible to differentiate cavitary patients based on several of the protein fractions as well as several of the protein fractions were unique to the HIV TB. We went on to identify the various proteins that were reactive and one thing is that of those 15 HIV TB fractions that were positive, we were never able to identify the antigen. 



So the point is we were able to define the cavitary specific antigens for this one study. 



The is also have States by serology and what I have here its several publications that was working along the same lines as our group. I think what the question becomes for us now is we should even consider further antigen discovery whether it is for serology or a T-Cell based assay and how would that be performed. If you look back through the in literature there are hundreds of indigents that are described -- antigens that are described and we have those in hand or do we need to move the word? 



One of the things that is happening is that they have moved from trying to use a recombinant proteins to using peptides those that she think are the best diagnostic markers. And along with her work of peptides of specific proteins other groups have started looking at peptide Micro arrays and identify TB patients based on these. 



And what peptides are allowed for is the ability to eliminate protein batch variability is one of the things that we have as well as a more defined target so it should be able to increase specificity and also multiplexing. 



So you think about 4,000 proteins and the number of peptides it becomes a little bit unfeasible although do not tell David that because he still thinks we should be doing that. 



But you can move the board with this by peptide antigen discoveries and there are a number of these boats for B cells and T cells and those that are most relevant to screen as well as there is this growing database, the immune epitope database. It currently there are 2000 epitopes listed so one of the things that you may want to do is start with these and start screening them and a micro at a rate based approach -- microarray based approach and is one of those in depth types of studies that somebody has to have the willingness to do. 



Now, when we talk about targets we cannot ignore one of the major products. And From what is in the literature, LAM is one of the most dominant reacting antigens. The problem with LAM is that it is produced by every species so there is this is you of specificity so can we continue to look at this as an immunodiagnostics Target? There is the potential for M.tb specific LAM epitopes and the identification of the component. 



It has not been evaluated in the mac complex period also is their differences in the acetyl modifications in sight and abundance and does this produce unique epitopes? So again more complex structural policies of LAM and its comparison with other species will help answer this question. 



The last thing I want to talk about is peace of work that we have been doing through the TBRU and discovery of the biomarkers. When we look at biomarkers both in hot terms of the host and the pathogen and you start with packaging and active disease there are a number of things that are going to change both with the host and the pathogen and these can be measured through gene expression, macro molecule's, metabolites, cell type and cell architecture as well as the viability. 



Typically when we are looking at molecular biomarkers but, the field has focused on macro molecules. Sometimes it's easier to measure the metabolic changes in the system and what we're seeing is that these metabolic changes are very sensitive. So the same thing could be said for biomarkers for drug treatment and this is where the work has been focused looking at those with active deceased and diagnosed TB and how these men -- active TB and diagnosed TB and how these metabolites change. 



Of course, it is important to be able to start with the opprobrious samples. Again, for biomarker discovery and tuberculosis the primary focus has been with sputum and blood and urine. And for the sputum it is difficult because it is hard to normalize between sputum specimens even between a multiple sputum specimen from the same patient. So we focus most of our efforts on the urine and we're trying that started to look at serum and plasma. 



The studies so far are from two different TBRU studies, and then a more recent TBRU TBTC study and these were collected at the initial diagnosis and two weeks and one month post treatment and they were collected from adults, males and females and these were considered high birding cases. So again, our data will be biased by that. There were both HIV positive and negative. 



In analysis of the urine, we sterilize it by gamma radiation for safety reasons, creatinine concentration is determined used to normalize the CD-ROM and the centrifuge used to remove particulate materials and it is applied to LCMS for analysis the. 



We're looking at the analysis of ten to 50 microliters of urine. When you do this you give these mass spectrometry profiles when you look at them to buy ivory mean absolutely nothing -- by eye mean absolutely nothing. 



The first is called the molecular feature extractor and it identifies the relevant products or mass is based on specific mass and the specific attention time. And then a gene spring like software is used to compare these molecular features and in the end you have a list of molecular features that very insignificance in their abundance and are defined by their exact masses. And then leading to be able to predict in molecular formula. 



So this is a sample of the data for one of the test groups. Down at the bottom, those marked in red are day zero and yellow and green are week 2 or week 4. 



And this is a heat map and the sort of thing that you would see with a microarray and red is increased and blue is decreased. So each of these is a uniquely molecular feature or unique product. 



The use you can differentiate and, indeed, we can -- bye principal component Analysis -- by these groups, separate out. 



So when we look at these changes of these various molecular features, we see those products that increase in abundance at the start of treatment and what we're really interested in is those that decrease in abundance. So the ones that decrease in abundance, we see them fall into three different categories. Where they decrease and then have a slight increase. Decrease to a low but tactical level and those that completely disappeared. 



So far we have identified 55 molecular features most of these you will notice are modified amino acids. Most of these are associated with an -- with inflammation. 



So we have 16 metabolites. 38 metabolites with chemical formulas. Drug metabolites serve as markers to confirm treatment at hearings and we are continuing to define structure is. 



So where I want to stop it with the summary of limitations and challenges that we see from the various biomarker discovered work that we have done. First of all, try to define the physiology of micro tuberculosis needs to be done in this differential immune response needs to be a continual area of emphasis. We have to be considering these unrecognized variability among patient population such as geographic, diet, so on and so forth. Target Development versus platform Development. Biomarker versus bio signature and the limits of multiplexing and availability of clinical specimens inconsistency in the reporting of data. 



So I will stop at that point. 



Thank you, John. 



[ applause ] 



Are there any burning questions at the moment? If not, I have one bit that is something that you said at the end of the presentation you said a lot of the markers is 80 indication of General inflammation. So in a lot of the diagnostic studies we are comparing people with TB to otherwise healthy individuals rather than people with TB to people with other Bactria of when infections. Are we in your opinion -- are we actually using the right comparators or are we just making it easier? 



I think we are trying to make it easier at the moment could and when I say a number of these markers are associated with information we also know from analyzing in vitro tuberculosis and they produce a number of these such as hydroxi [ Indiscernible ] and the dimethyl arpinine. So we are not sure if these are from the coast but if they are -- if we are picking up a TB product they probably would be to the fact that all of these patients have a very high bacterial flowed. 



Because actually we might have to keep that issue in mind when we talk about the trial initiative and also is the point of debate, I guess big is the real need for -- and depending on who you ask -- is there a need for regional diagnostic approach and high burden versus low burden or those that have to fit everybody's needs everywhere and what you were learning from your assessment and the diagnostic relevance for population also on the patient's level is going to have to matter for that so we might have to keep that in mind for later discussion. 



I think the research has to be targeted. You have to take pride in what is you were trying to do pretty in the TBRU studies we are trying to find markers that indicate successful drug treatment. I think we would approach this a little bit differently and take a direct approach if we were looking for metabolites that could be used as a primary diagnostic. I think some of these could fit into that in some of these have already identified -- maybe not identified the structures that but maybe there. In that case you have to go back and look at the patient and look at the bacterium and tight these two together if so deep approaches have to be targeted. 



Thanks. Good point. Are there any other questions? Leonard? 



I want to take advantage of local Technology paid just one or two observations. From the perspective of developing new diagnostic marker is for treatment of, I imagine most of our interest will focus on bacterial products rather than horse products although I am open to correction there. And I think the other advantage is that we do not necessarily need a whole lot of specificity and you were mentioning LAM and I was thinking it does not matter unless it is specific. Do you have any comments on that and also the spectrum on the other molecules that you have been looking at. 



So you are talking about in terms of antigen detection and finding LAM in the urine and we have looked at those by Western with the antibodies that we have at CSU and it is not consistent in terms of being able to detect CSU. And it was a very quick study. We did not do the same sort of care that we did on a -- metabolomic studies. But these same issues with the sputum. We try to identify micro bacterial products in the sputum and unique that the acids. We could find them but it was inconsistent and we feel a it was inconsistent at those early time point because we were not able to normalize the samples. So you have to be able to normalize your samples in some way to get reliable data. 



I have a question for you. I know of -- these studies are sometimes not cost-effective but two points. One would be, for example, if you are machine immune responses which I think is great. It -- Sarcodosis versus TB and within the HIV population. I know that you can threshold and time and so on. There must be some kind of way of eliminating the particular target of for canida. Are you doing anything to avoid that course of activity? 



I'm thinking it would be the same strategy that we applied in terms of trying to identify the protein antigens with there was a lot of cross activity in organisms and in that case we extracted the sera and that seemed to increase, allowed us to identify antibodies' that have high specificity. The same thing I think could be down potentially with LAM. But if there is a LAM specific epitopes, how strong of an epitopes is a did versus those that would be cross reactive. 



We need not in basic and Ewing is the sample to go with, it is easy, safe, not blood. 



If we're looking at year-end we need to look at things we know consistently are going to be released into the urine. There will be too much variability looking at protein released work release of other macromolecules. 



Thank you, John. 



The last presentation before our presentation is by Dr. Maria who heads our "omics" program and she will give us an overview of some resources and activities that are going on at some of our institutions. 



I thought today I was going to talk a little bit about diagnostics also, is that okay? 



[ Captioner Transition ] 



I'm going to talk about some of the things we're doing this diagnostics. I will give you brief examples with unfortunately, not a lot of detail because of the nature of the talk, there's some of us in the room that can give you details. Then I will also focus a little bit on our target discovery programs, our biomarkers programs to give you a flavor of what we're really doing in omics. What is our program? Our program is -- diagnostics is really very comprehensive, very research and development oriented. It really spans many different areas. And you will see that. We have invested heavily in targets and technologies and platforms. You name it, we've done it. How do we do? We have a very successful signature program that we call our "partnership" "program. Yes, it's a grant program. Yes, it takes a while to get your grant in and funded. It really is a very nice program, it's more than one year. It's fairly significant in terms of funding. It's a very nice partnership with NIAID and technology developers and TB clinicians and researchers who really know the field well. 



We've seen development in diagnostics from many different points of views. What does it look like? If you look at the things that come into NIAID you can put them in three bins. You can see emerging technologies that need development, early and later stage development. What we really don't do is commercial acquisition, we don't do significant clinical evaluation of the diagnostic. We realize those things are important, but you can really put them in three bins. We're research and development. We have an opportunity to have grants come in and fund them. You know, sometimes it's an idea that will not go anywhere once you develop it, we will take the casualties, that's okay. We see ourselves as a special opportunity to look at emerging technologies and early stage and development and to partner with others. We can't do it all alone. We partner with other organizations. I think it's fairly good. I think our limiting factor is having grants come in the door. Yeah, there's always limited funds. But we always are looking in terms of the diagnostic ideas and programs. We're happy to see them come in. 



If you look overall at our program you see many different bins. Platform, integrate systems, sample prep, et cetera. You've heard this over and over again today, it's clear in this field you need a rapid diagnostic platform. Because you need it for rapid treatment. You want to monitor the disease and treatment. And you want to do prevention and control most importantly. We're not just focused on detection. We're interested in differential diagnosis. Of course, we would like one little fancy diagnostic that can do everything that is cheap and rapid and sensitive and specific for just TB and can do drug susceptibility. We're hopeful to get there. But in reality we're happy to focus down and add to the increased programs of diagnostics for TB. As you all heard today, the landscape is changing in terms of TB. Some of them are further along than others. We've funded some of them. This is one that we haven't funded, but this is one that shows that you can take a research tool that is a DNA microarray and move it into a clinical arena. It's not there yet. It's still looks like an instrument that's an research tool. It still takes a technician that knows what they are doing, but they're trying to make it move into an easier platform to use. There's potential out there for different diagnose sticks. 



What are some of the things that we're actually doing? I have to tell you that most of the things that we see come to us are really a modification of something, a modification of a PCR. We see interesting things coming to us, but usually it's a modification of something before. People are really directed into integrated systems, complicated pieces of systems that you have to go from a sample prep to a technology to a readout really aren't going to do it in the clinical arena. 



NIAID is heavily invested in the gene expert system. We used this system and leveraged. We supported it through looking at bio defense pathogens. We've supported it through looking at TB and its integrated system developing of cartridges. This continues to be a very nice partnership with NIAID. We've also invested in HPLC. Again, this was a little bit out there for us to try to get this technology to where it really cob a clinical tool -- could be a clinical tool. It has some potential, again, it still needs work, we are invested in that. We are investing in a nice partnership with loom next. We're trying to leverage technology. This partnership came to us, it's focused on respiratory. As we develop this technology, it's a PCR-based bead technology, it has some potential to actually think about some of the areas for TB. Again, it's still being developed. It's been developed as an integrated system. We're pretty excited about this. 



What are some new emerging technologies out there? We're investing -- we have a nice partnership with smart [ Indiscernible ]. They're hoping you can get a readout in an hour. Again, it's very early technology. We've invested in it. I can't tell you what will happen with it. We're also investigating the innovative biotechnologies international. Again, it's a nucleic acid readout with liposomes. Still in the early phases. The other one that we're looking at is ID fish technologies. This is where we can transfer from one disease to another. There's been a lot of investment in malaria, we're partnering to look at it for Tuberculosis. It's looking at RNA probes with a dye that can be detect in a microscope. Will any of these be the new diagnostics? I don't know, I'm not a betting woman. See where they go, if they don't go anywhere -- we've tried. We're happy to see these new technologies and invest in them. 



The next is next Jen sequencing technologies. There's some interest to see if we can make into a clinical tool. We are partnering with the groups and seeing if we can extract DNA with some new technologies from the smears. Then look at drug resistant mutants, hopefully to develop a prototype instrument. It's early. But all of the pieces are there to start looking at this. That's what we're doing. I don't really think we're wasting moneying. I think these grants go through serious peer review. Most of you are aware of your -- cell phone, everybody has a cell phone, some of the new technologies that NIH is invested in is where you can transmit raw data into your cell. It goes to a data processing center. Then you have this interaction with the patient and the physician. It's all new technology. It's early. NIH is investing in it with other partners, including the Bill and Melinda Gates Foundation.



This is as big as a credit card. The focus is [ Indiscernible ] disease, but we're trying to leverage this for other diseases like Tuberculosis. Whoops, okay. Another investment we have is with the naval research laboratory, to develop this [ Indiscernible ] sight meter. It's early in development. It needs a lot of development. That may be a possibility for Tuberculosis. We'll see. It's pretty early. 



This is one that we're investing in that I think is a very new early technology. This is acoustics technology. There's a change in acceleration frequency. It's new. They're trying to develop it on a small chip. Will it go anywhere? I don't know. But we're excited about it. Again, with this kind of technology we really need a good target, so we're investing in that. When you look at our diagnostic development pathway you actually see that we're building fundamental science, we're building early product development. As we looked at our priority development pathway we see there seems to be a hole here. In Christine's program at NIAID we've built a nice consortium. Jerry can talk about it. We can look at these prototype diagnostics. You need clinical sites, you need technology people coming together with clinicians and samples and look further into the development of these technologies and diagnostics. This program has been on board since September of 2009. I think this is one that I'm really excited about in terms of our investment to look at new technologies, or make a technology better, and have the ability to moving into looking at these technologies in an existing infrastructure that is there that we can actually partner. Another spelling mistake. I'm excited about it. This is early. Jerry will talk about a deadline -- my understanding is programs and projects come in from the community to actually work with NIAID and this consortium. 



Now I will switch gears a little bit. Now I will switch to talk about targets and biomarkers. NIAID has invested heavily in the last many years. We had to make high-quality data sets, reagents, resources available in the area of Jen genomics. Everything we do in your program is free. You don't have to have a grant with us. You don't have to go through some shenanigans to show that you have a grant with us. We have an active website. You can get sequencing done, you a get a microarray, you can get a structure done. It's a fairly robust, diverse program, and most importantly, it's free. Over the years we've built this program. This is what it looks like. Our signature program has started out to be sequencing. We've moved into clinical proteomics. We have a heavy investment in databases and tools and things like that. In our sequencing centers it's really been [Indiscernible]. As you know the cost has gotten pretty cheap. It's cheap to sequence. We can do it. We can do it well. We have three funded sequencing centers. Those and other ones around the world are producing data at some incredible amounts. Hopefully most of us are still investing in data analysis and bioinformatics tools. We're going to be stuck with a lot of data and nothing there. 



We're very much interested in Tuberculosis to really go after this in terms of "omics" to really look at the disease. Look at the pathogen, the host, and the pathogen/host interaction. We are really, really interested in new drugs, diagnostics and vaccines. That's one of our pushes. We're developing this plan with our partners at the [ Indiscernible ] institute and Eric Landers. We're excited about the possibilities and the technologies to really go after it. 



In terms of our sequencing we actually have right now lots of sequencing going on in the area of TB. We have at least 100 strains that we've sequenced. We're also have more that we're sequencing. It's not a closed organization. It's open. We're always looking for partners in terms of well defined samples with well defined phenotypes. Our limitation is not the sequencing, our limitation is usually getting the DNA from partners. We don't just take your DNA and run away and sequence it. We have a fair amount of analysis we can partner with you in, or put the data in the public domain and you can analyze it. It's a fairly robust program we have in Tuberculosis. It's geographically diverse. I can talk more about that. We have a program looking at drug-resistant strains, too. That's what we're doing in sequencing. It's diverse. It's large, and we're always looking for partners. 



In terms of clinical proato Micks. There is a real need to actually define biomarkers in terms of many infectious diseases, including TB. Whether you are looking at a biomarker that makes you susceptible or [ Indiscernible ], there's a need. There are partnerships with the scientific community to look at biomarkers. A white paper process. Projects come in from the scientific community. In this project the limiting factors are well defined clinical samples and enough of them that makes the project significant in terms of statistics. We do have one project that we started recently. I don't have a lot details yet. This is an area that NID is very much invested in. I think this is an area that NID would like to expand and look at more samples. There needs to be well defined questions and well defined samples. As you know, it's quite expensive to do this. But we have two centers in place that are set up to do this. 



Then there's systems biology. I think you will see NIAID will invest in this in the next couple of years. Look at the host and the pathogen and their interaction. We're interested in developing and looking at and identifying networks and signatures. That's where we're going. But that's probably the easy part. The part of moving from a signature to a validated signature to something that you will use in the clinical is something that NIAID has to think about and invest in too. We jumped in, we have projects ongoing, and we're pretty excited about that. You can't talk about systems biology without putting up a complicated slide, so there is. 



We're also very interested in bioinformatics. I'm not a bioinformatic geek. I need the data out there and available easily. We're building tools that we actually can look at different data sets together and integrate data so we can really tell a story. We're pretty excited that we will also be developing a very nice relationship with an ongoing TB database with Gates. I'm sorry, I talked to quickly but my mother grew up in -- I'm used to talking quickly, and I grew up in Philadelphia. 



We have a couple more minutes for questions for Maria. You talked a lot about investing in technologies, because you never know how to pick a winner upfront. When you look at technologies for diagnostic development why do most of them fail? What would you do to make every single thing we try successful? Is it because it was a harebrained idea? What is it? 



That's a hard one to answer quickly. I can think of some examples where it was an emerging technology and, um, it just didn't -- once it was really being developed the specificity and the sensitivity wasn't there. It wasn't better than anything else out there. Is that what you mean? 



The specificity has deal with the biomarker -- 



Then it's a combination, okay. So sometimes the target is not right. Sometimes it's not specific enough. Sometimes the technology is just too darn right cumbersome. We fail there. In the last ten years I haven't seen any perfect technology. 



If you had to -- when you say "fail" you mean -- sensitivity, specificity. If you applied some of them to niche applications would some of them still be useful? 



If we put more money in them would they -- ? No.



If you were to use it for TB in New York, or drug resistance only. Are we setting the bar too high? 



We seem to set the bar very high at NIAID anyway. One of the most important components I see that really needs to be there is flexibility in terms of the targets. And I think if you can't build in flexibility, easy flexibility, when things change, because I am not a biologist, but I have learned that these bugs really do change. Flexibility needs to be good. 



I'm really impressed at what you guys do. I really did not do that. Which is good and bad. I'm impressed that you are doing all of this, I'm unhappy that I didn't know about it. As far as the sequencing, I think that is really terrific. Are you looking at the different strains from the perspective of unusual unique markers? So they could be used as targets? 



Well, so what we're doing is we're sequencing the whole bug, right. Once we sequence it all we hope that people will look at it and look at individual genes, and individual targets. For example, is there a drug-resistant gene that we know? That all does get done. We're not just sequencing anytime just individual pieces. We're doing the whole thing and assembling them. 



That's what I would not like to see happen. It would be great to have a program to really look at that data -- 



We actually will do that. We are doing that. Our sequencing centers are not just producing data and then going away from it. We produce the data, it goes in the public domain. Others can look at it. Our centers are collaborating with folks to do the data analysis. If not, it's a waste of money. 



Would you want centers to send you strains that are -- have a specific resistance pattern? Or strains that are from maybe another part of the world? 



Yes, yes, yes. 



And maybe those -- 



Yes. 



Okay. 



It's interesting, the reason I'm excited about this is I was in Moscow last week. I heard that there was some underlying discussion that our sequencing programs were closed and we were not looking for more strains. That's not true. We just recompeted our center. They are looking for projects. There's a process that people have to go through to send a project to us. 



Nothing painful? Or you will never get strains. 



This is Mark from FIND. Quick comment. You made a comment there should be different diagnostics for different parts of the world or populations. I wanted to link it to a question earlier. Oftentimes the business plan is wrong. Or the technology is formatted in a way that it can only be used in certain labs. Access to high volume populations is an important criteria. The more we split the market up into small sections the more we threaten successive technologies. It's conceivable you could have a test for TB in New York, or aging H.I.V. positive people, et cetera. But the more you do that the less likely you will be able to use the technologies in the future. 



If the panel members would please come up and join me up here. This is not we sit here and talk to you. We're hoping to have this very interactive, that's welcome. Hopefully the panel members can help to kickoff the conversation. Please participate. 



One thing I wanted -- before we start into the panel discussion and the guided questions that we have here, when I listened to this morning's presentations to me it sounded like we're doing a lot of stuff in diagnostics. But we're nowhere close to having a perfect diagnostic or approach on the horizon that will solve our problem. So if my colleagues here could potentially address what you thing in your opinion is really missing, or if you had to pick out the biggest barrier that is keeping us from us from being aggressive and productive as we may be in other areas. Maybe we can start off the discussion that way. Ken? 



Thanks. I wanted to get back to Maria. I was also impressed with the work that you're doing. There's going to be a natural [ Indiscernible ] between an approach that you're taking relying on taxpayer dollars and socializing this and making it available, versus the intellectual property rights that people who are more privately oriented will feel. How do you address that? Do you have up-front agreements with folks who are getting these resources? 



I'm always asked this question. Actually I really have not had any issues with this really. Sometimes there's an up-front agreements. And sometimes -- there's a discussion about it. But it's never stopped NIAID from investing with our partners. 



It's basically when it comes to resourcing, you know, us doing work for others, the way we usually work under the understanding that whoever we test for owns the data. That government in theory has marching rights. I can agree. The IP issue has never been an issue. When necessary, where appropriate, we have detailed agreements where the expectations and roles are clearly articulated. 



If I could ask my panel members here, what is in your opinion -- assuming -- we're doing a lot of work. What is the biggest barrier in your opinion, to making headway, or innovating diagnostic development? Phyllis? 



I will briefly say that you keep saying "perfect." Perfect is the enemy of good. I don't think we will ever reach perfect. I agree it's the platform that's the most important. I agree with what you said before about being flexible. Biochip technology has that flexibility. Mutants will always come up. You need to be able to snap the snips in as you find them, and be able to be adaptable and flexible. It truly is all in the platform. I don't think that the companies are very focused on what is profitable and what is not. This could be called an often diagnostic test. It should be. Many we would find out what "often" is. And make it even less than an "often." I think what they need to be able to do is the flexibility to do a TB test. But where it would be useful for the blockbuster infectious disease, to be able to support the little or orphans. Genprobe had the Mack test, we have no Mack test, we could have had one. 



I guess I don't think in terms of the technology so much, but more in terms of the context in which things are evaluated. If you look at H.I.V. 20 to 25 years ago, we had the advantage of large well characterized cohorts that generated data and were able to be exploited to evaluate new technologies and look at their prognostic use and so forth. You think of those early studies that were so simple. Who gets pnumosistis? After the '80s I think clinical trials played a big role. Genotypes for H.I.V. were built into clinical trials of new drugs. I think in TB we don't have anything like that in terms of cohorts. That's understandable. But we really haven't exploited it in terms of clinical trials either, where there is a better opportunity. How can we better use clinical trials to help develop better diagnostics and biomarkers? We don't want to turn a clinical trial of a new drug into a diagnostic study, but we don't want to lose the opportunity to learn something important when there's no other venue for doing that. 



Pat from NIH who was very much involved in the [ Indiscernible ] study. I would say one thing, you are absolutely right. We had the clinical trials, we had the Max. We had the government putting together all of the individuals that had viral load assays and bringing them together in one room with one set of samples and being able to work on this as a group grope. And that, I think, more than anything else legitimized the whole process. Because it was Roche and [ Indiscernible ] and ky Ron and nays bay and Walter Reed assays. If you look at that initial paper there was every single representative that was out there with very kind of viable program and they were working on the samples from 116B. Where there was a clinical end point and we could say then that viral load was going to be a marker, and it didn't matter, we had a Jim [ Indiscernible ] assay, or a Roche assay. And the other critical component to all of this, I firmly believe, was that in 1982 the ACTG groups as it was then plural, put together a virology quality assurance programs. They didn't have a QA program that came up with the ability to give out all of these samples and to cross test all of these things, I don't believe any of this would have happened. 



How would you reconcile? HIV/AIDS, when you look at the efficacy behind it -- is at a different level, or perceived differently than where TB is right now. We can't always ask if I had more money I could do XYZ. We will never probably have the amount of funding -- 



What I heard this morning, that Maria described is a great deal of leverage. And diagnostics is has always been the poor person, as opposed to the clinical trials. The initial quality assurance programs and sure was in the Ks, certainly not in the millions. It's using the leverage that you have with the industry and investigators, and using programmatic leverage. Because between the CDC, Walter Reed and NIH you can really help push this forward. You don't need people lying down in the street and screaming and yelling. That was for the clinical trials and the drugs, but, believe me, it wasn't for the diagnostics.



I wanted to make a comment about Dick's previous comment. I think, um, there's certainly an interest from the pharmaceutical companies in seeing this whole field of diagnostics and biomarkers advance. But -- wondering why some of the trials that are ongoing now [ Speaker/Audio Faint or Unclear ] we have involved some use of the new diagnostics in trials. You have to think back a few years ago. The trials have been going on for several years. Their planning started several years before that. [ Speaker/Audio Faint or Unclear ] fast plaque were being field tested. Most of the effort goes just to try to get a trial run well. There's so few sites that had done well-controlled trials in the field. There's so few, it takes a huge amount of energy. Maybe it's a catch-up time as the diagnostics are more available. That's my experience to answer there. Starting from zero essentially, in a lot of places. 



Yeah. I would just comment, for people like you, you have a tremendous incentive to want to generate better biomarkers, you want to make your trials shorter and easier in the long run. You don't want to take your clinical trial, which is hard enough, and turn it into something that it's not meant to be. I showed you the study from Brazil, it was challenging to graft on a biomarker study to a clinical trial. You know, it required a separate funding stream. It was not easy to do. But I think it's worth trying to do it. And for a company I think there are incentives for doing it. 



Carolyn Peterson. This is going back a bit in terms of the diagnostics. The work being done by the Cleveland Clinical and University of Texas, I could see that research study being exhaustive. We don't know what can be detected, and if detecting [ Indiscernible ] interactions from what is in serum is feasible. To able to get as many antibodies for various TB proteins as possible into those cements to be an area in which the group that's put on this particular panel could be very, very instrumental. That may not be a diagnostic that would be useful in the developing world, but it will get us along the way to understanding whether there might be two or three or four things that come out of that, that might, used in a simpler test that cob used in the -- could be used in the developing world.



Um, you know, that's the kind of thing that we actually built these programs to do, since they're partnerships. There is flexibility in these programs to work with communities, so we're making we are going after the right target, the right antibody. Again, we like this idea of leveraging a technology that we're funding for other [ Indiscernible ] too. 



I fully agree with you, and from my perspective the only obstacle has been limited resources. To embed a diagnostic study in a clinical trial is very convenient, but it shouldn't be taken for granted the government for that. I think the time has come for us to partner. Here we are. We've been funding the TB trials con sovereign come for -- consortium for 15 years now. What a golden opportunity for someone to partner with us, fund that capacity. They the trials site I would argue we can't be naive about the needs. You probably need another research associate who's paying attention to that, so you don't derail the original clinical study that is being funded. You yourself recognized that. I think that we're very welcoming of partnering. Use this as a platform. I'm pretty sure -- I know that Christine and I have spoken about this. The question is: When do we get started? 



Just have a small comment to add. This is really true of all clinical trials. Clinical trials do rely on diagnostic testing. It's never written into their budgets, period. A certain amount is expected from clinical labs and testing. It's never considered part and parcel of a clinical trial. I would like to agree with that aspect. 



On this aspect of tying together diagnostics with clinical trials, I can say that the work that we've done wouldn't have been possible if we didn't tie into TBRU. Along the same lines, that was the TBRU approaching us. I thing there's a number of -- think there's a number of basic science investigators out there that would like to tie into clinical trials, would like to have access to these type of clinical samples, and that's a little bit difficult. Loosening it up a little bit. Along those same lines as people start accessing them I think there's needs to be an evaluation of what they're doing, the type of data they will report, and the consistency. If it's done inappropriately it could shift the field in the wrong direction. 



Charles [ Speaker/Audio Faint or Unclear ]. There's definite a receptibility in our realm. We're already thinking about that and how that might work. Beyond that, I think David's point is well taken. Just to create the platform for the trials is operate is a tremendous undertaking. I think it will serve as a great platform. But there's already a lot that's been learned that will be shared as they come to fruition. 



-- take a stab at answering your question, what is the problem? What is the obstacle? You need a system in which you can find out the standards and the concentrations. We don't have that thing to detect right now. Those require machines that are currently not possible to use at point of care. One option is to develop machines that can develop a biomarker in a simple way -- difficulty. The greatest source of source materials for organisms a sputum. It's the worst matrix to work with for an assay input. The only other way is [ Speaker/Audio Faint or Unclear ] that have made it into general use. Even those are having some difficulty penetrating markets. So that tells you there's an access issue. If you could get something that would be fantastic. Unfortunately, the sensitively of [ Indiscernible ] assays is low compared to what they're imagining for TB. For malaria the cutoff is about 100 parasites per micro liter. You are talk being detecting something in the hundred thousandth per ml. There's a huge technical challenge. We have to continue to drive the discovery science. Industry wants to move that, of course. It's a matter of setting up the structure. 



It's not a component that I struggle with frequently. The biomarker is as good as the question you ask. When you look across the scientific portfolios and what is done in the world and funded, we've become very specialized and very molecular. We can dissect to the Nth component. There's few settings that try to put it back together at the macrolevel. What are we actually -- when we set up an experimental condition, the relevance of the condition matters clinical or diagnosticically. I am not sure we have a solid grip on it anymore. The science of understanding TB as a whole disease -- I think we've gottenned too fragmented and too compartmentallallizepartmentalized. That's maybe -- maybe we have an opportunity to discuss that later. That's something that has been bothering me. We've gotten highly specialized. 



One approach is I don't think companies should go after the point of care. I don't think know enough about the biomarkers. I think the way we learn about them is in the developing nations, so we know what markers are out there, what targets are the best. Then you go to the point of care. It's understanding the forest first. Again, I focus more on a platform that is flexible. Then you pick out what the best ones are. That's the approach I would take. Plus, you have the resources available in the industrialized nations to study this affectively. 



Mike Brennan. My friend Leonards across the hall, mentioned this morning that diagnostics are very important for vaccines, maybe there should be a separate meeting. I think the conversation that Dick started with his discussion of clinical trials is very important for the TB vaccine community to be integrated into this, as well as drugs and diagnostics. I think many of you know there's nine vaccines now in clinical -- human clinical trials, some of those in Phase II. In populations like infants, pediatrics, H.I.V. positive populations -- diagnostics is critical. Another topic of your really interesting workshop here is the repositories, and the TB community could contribute to that. The next one is biomarkers. Nothing is more important than identifying a core lative immunity that can be used for many purposes. Many of the regulatory issues, including we could use your accelerated approval process at FDA to shorten timelines for vaccine trials. I think the point I'm trying to make is please include the TB vaccine community into this dialogue. I think it's really important -- we seem to all sort of on this empirical approach. We're taking what is coming up the pipeline putting it into trials -- I'm not saying this is back. We have to go back to the research that NIAID talked about here. The antibody antiJen diagnostic has been around a long time. There's so little we know about the TB organism that we know. Now the nice work coming out on the different lineages. Even there we need an iterative process where we somehow at NIAID and CDC and FDA use -- keep circling around the research and the empirical studies. Thanks. 



So I would like to comment on what you said about the basic biology and the lack of understanding in the basic -- for biomarker discovery. What we have seen in the past is most researchers have relied on data coming out of other aspects of TB research, out of vaccine discovery, we've had these discussions about easier funding for TB diagnostics, TB biomarkers. In the past, as you said, people have had to disguise these research activities under pathogen sis. The types of questions that will you ask, and the basic biology are different from patho genesis. Some of the work that we've done with the [ Indiscernible ], we could say that helps us understand the pathogen sis, but that's not really our objective. Maybe there needs to be a more defined separation of what should be funded for biomarker discovery. 



Just a couple of comments. Firstly, to endorse the statement that I recommend we do incorporate vaccines into the discussion to the extent that there's overlap. Then I just had another scientific question. This comes from a clinician. My question had to do -- one of them is nucleic acids, the other is molecules. I'm curious to know if we know the relative quantities of these released as cultures die. Any thoughts on that? 



What we know is -- we know the limit of sensitivity of our instrumentation. We can detect it out to [ Indiscernible ] levels. Okay. The other side of that, no, we don't know how much of this material is released by the bacterium in culture or even in the host. We don't know how much is released per -- I think the best correlation would be per bug number. This is the type of information that is required. 



Jerry Elmer, Boston University. One goal is increased sensitivity and activity, as was pointed out. And also biomarkers. I think there's been a lot of focus on the organism and the changes in the organism. Which seems okay for initial diagnosis. [ Indiscernible ] covered the host, the same issues, the "omics" related to the host. I think we need to put a lot of emphasis there as well. 



Okay. I think that was a very interesting discussion. It's 12:00 now. We're scheduled to have lunch and be back at 1:00. Any other additional questions that we want to address before lunch? Seems like nobody is rushing to the microphone, so have a good lunch. Be back at 1:00, please. 



[ Advancing TB Diagnostics on lunch break, resuming at approximately 1:00 Eastern Time Zone ] 



Good afternoon. If you could all take your seats, please work. 



As you can see from the agenda we have a very ambitious schedule in the first thing we will be doing is hearing about to regulatory perspective so we will have Sally Hojvat and then after that we will pause for a discussion of questions and answers. 



Without further ado let me introduce Sally Hojvat from FDA. 



Not only do they make me do it after lunch, and they gave me something to stand on [ laughter ]. Because they cannot see above here, apparently. 



Okay. The regulatory part. I am sure you all have been waiting for this, right? Okay. Let me tell you we have a new commissioner and she really has given us some directives bid I will just give you an idea of some of these things. First of all, in terms of FDA's public health mission number one FDA is interested in partnering with the stakeholders to further public health mission in hand scientific opportunities number two, a new way to diagnose and hear tuberculosis is a top priority. Many of you know she was the health commissioner for New York during that difficult time during the nineties and she has a particular interest in TB. 



Number three pick protection advancement of Public Health by helping speed innovation of FDA related projects. This is the balance that we have to try and work through. First of all, is there a public health need? We have to understand that there are retaliatory requirements and boundaries which is there and most of all science. Everything that you see is based on scientific basis. Being able to say that this particular at device can be used out there in the public and there is a lot of discussion in science of TB earlier this morning so I will give you a general overview of FDA regulations of in vitro diagnostic devices and then I will give you a history of how old the M. TB devices were classified and some different things we were tossing around to try to meet some of those different objectives that the commissioners laid out for Russ. 



So first, what is the definition of a in vitro diagnostic device? It is not just the reagents. You have to look at these systems and software involved with these different assays and in order to cure, mitigates treat, or prevent disease and you can see at the bottom there where I put a quote, those are the regulations. 



I think this has been put up before but I want to emphasize what the typical of IVD pathway is. It starts out with the basic research base and once a design has been locked down the analytical validation, feasibility analysis and a clinical validation. And then the data analysis at that clinical trial goes on and then it is submitted to us for review and is a paper we pupae we do not get these examples and House to try out in labs. It and I like what it used to be there is fairly early into action that we offered to companies. Once they have the basic research down and they are locking down there assay be a lot of people to come in and teach us about that new technology. All the way through we do have a. Good interactive review program with companies. 



What is the official regulatory authority that we have over IVDs, of course, is the federal Food, Drug, and cosmetic Act and it was not until making 76 that the established control over medical devices. Basically most of them come out of the Code of Federal Regulations, title 21, part 800 British and added to that was part 820 which is a quality system which is the overriding regulations involving manufacturing and the expectations of the FDA. Of course, human subjects protection parts 50 and 56 and you do have to have IRB approval and conformed consent and there is a part in 812 that has to do with IVDs as well. 



Is the device safe and effective? As you can see in these official designations of safety and effectiveness, are these based on valid scientific evidence that the benefits to health and use of this device outweigh any of the probable risks? That is the balancing that we have to look at speed and are they affected? Is the reasonable assurance based on the on scientific evidence that the use of the device in the Turkish population will provide clinically significant results -- in the Turkish population will provide clinically significant results? 



The very important is the intended use and that drives the risk consequences of a false results. And that will drive the classification that we put on that particular device. And that drives the amount of information we feel we need to see and the type of submissions. Also important to know what is behind a specimen type and what is the targeted population claimed. 



Depending on the population can also increase the level of risk and change the amount of information that we feel that we need to look at it is a risk based classification based on parted the Food and Drug and cosmetic Act and they have been divided into three categories. Class I, II, and III. 



Class I and II are low and modernist devices and to mitigate any risks and plates are general and special controls For Class I, only general controls and for Class II is a little bit higher in the bases here is is this particular new device substantially equivalent to something that has been cleared before? And that is what they call a 510k submission and we have 90 days to speak to that. That is 90 full days, not working week days, is 90 days including weekends and holidays. 



Class III are defined as the high risk devices and the definition here is that they are important in preventing impairment of human help or if the defense presents a potential unreasonable risk of illness or injury. Hear what is put in place are general controls and premarket approval or PMA. This boils down to increase stringency but we have to have will controlled performance evaluations. Not just a comparison with something else that has been cleared before and we have 180 days to review to those submissions from the time it is sent to less. I want to go over some of the similarities and differences because this is a subject of some contention. For both we make of fillable study design consultation, and a light guidances', interactive reduce the route and we required -- and we require analytical performance data. That is really to check on the reliability and accuracy of the measurement and we require clinical performance data that can be done extern the lead and also internal sites and we are looking for specificity. Important, too, of is the labeling review and, in other words, how to do the assay that has the intended use that is being supported by the data that is being sent into less and talks about the design of the device and tells us how to do it and there are warnings and limitations. 



As you know it is not 100% specific and there is no such test. It tells you how to interpret results and gives the results of the analytical and clinical performance characteristics pitch so that the lab director or the position if they want to can see at least what we saw when we evaluated the data. Whether that is what happens afterwards is something else that we look at. Especially you will seek the PMAs we have an area that looks at the performance post market. Sometimes what is in the package insert may not be exactly what --



At the point and care facility they have to go through another set of experiments to enable us that the device of have a CLIA waiver. We require evidence that that device is simple, very simple to run and we also have to seek the death to demonstrate an equivalent performance ie, can it be used accurately and can interpret the data as a trained medical technologist and? Also as part of that submission the company has to give us an idea. They have run studies to show any risks or hazards that could have been in all steps of the device if somebody did something wrong. Are there enough controls in there if somebody added something in the wrong order or left it to incubate too long for the assay to be able to flag this is not a true result. There is a good guidance document on how to conduct the study. 



What about differences between 510(k) and PMAs? There are a couple. Manufacturing. In a PMA, Manufacturing Information has to be submitted and the manufacturing facility has to be inspected by the FDA field staff to see if they follow the system regulations. For the 510(k) the Manufacturing information is kept on file and it is open if there is an issue after words. So really the only difference here is to submit it to the FDA to look at and in the other one we trust that you have in place all of the Manufacturing Information and follow the regulations. 



On the clinical trial over something similar. It in the PMA pivotal sites undergo inspections and they are looking for integrity in their audit team in the data just like you would in a drug trial and they are assessing the responses to oversight in terms of quality and falling good clinical practice. 



On the other hand, for a 510(k) we only do or ask the inspectors to go out and to an inspection if we find to caucus. i.e., possibility of fraud, etc. 



It has to beat on file and open to inspection and there is a product issue -- be on file and open to inspection if there is a product issue. Another instance is Post Market oversight. PMA require submission of new reports describing any minor changes regarding labeling, manufacturing, any review of published reports. 



Where as the 510(k) does not have to send in and no reports but all of the change documentation if they made it to the device is held by the sponsor to the site so the interest is really between a 510(k) Class III and Class I and Class II is that the FDA has more control both pre and post market. 



So let's look at the history of the regulation. You will find that they are covered under all three classes in the class one data bases are the identification of the organization from cultured Islip's on direct specimen smears and again the risks are there. It could lead to misdiagnoses, mistreatment, progression of disease in transmission and then mitigation by General controls, registration and listing. 



Class II devices are anti micro bacterial susceptibility testing of cultured isolates and there is a guidance document that has been published. 



Class III devices. For the detection of M.tb directly from respiratory samples rather than from culture as well as included in here the gamma release ASCII's from whole blood. And this apparently occurred in 1994 and was a CDRH policy. What drove that cracks considering that time was a factor -- what drove that? Considering that time was a factor and the rapid results were likely to lead to an erroneous result and risk not only for the patient and the community at large. The timing coincided with the large U.S. resurgence of TB cases that we heard about especially in New York. So there were concerns about having a result directly and rapidly. 



Other concerns included testing on nascent -- on asymptomatic patients and the lack of availability of data to support for. Specimen types. 



And I think there are people in the audience that know that better than I do who were actually there at the time. So what is the picture of regulation -- the future of regulation because the regulatory route is often cited as a factor in lack of rapidly bye. 



Its emissions. I have a feeling that they are not out there in the first place but the FDA always gets blamed for something and in this case they think it is over burdensome to have to go through the PMA flute. So the questions that we have been asking ourselves internally is that now, in 2010, has the performance of the new devices, etc., to diagnose M.tb infections, has said improved since 1984? And has the risk to the general population been lower? Controls are in for these devices -- controls been for these devices in order to mitigate the risks? Not an easy thing to determine. It does take a lot of paperwork to down classify something but it has been done and they had some a few years ago and they were Class III and we brought them down to Class II. That was a different disease and you can see why that was an easy choice white to down size hepatitis A. 



So if a company feels that they have good reason on why we could have special control the are welcome to right back into us or there are such things as classification petitions and we would look at those. 



Going on to something else is the availability of a well characterized M.tb specimen repository enable more interactive Performance? We usually ask for some precious specimens because that will be tested and we will make some decisions about what proportion of the total number of specimens would we need to be freshly corrected versus the other. We have for those up for by OPEC agents and novel influence the when specimens are difficult to obtain. 



So I want to close their some of these slides of but clinical specimen repositories for M.tb and I know this will be dealt with in much more detail tomorrow. We think that prospectively collected archived specimens could be used as an essential component of the critical validations for new diagnostics. Specimens could be entered into repository by pre defined protocols. I think that has been stressed a lot. And they would be made available to M.tb assay developers. 



Several new applications year could be used. Training sets. A baby less controlled and development and evaluation -- and maybe less controlled. 



There would be validations sets that are rigorously collected such as the mention that clinical drug study or another kind of diagnostic protocol. And then there might be unique steadies' perhaps for pediatric patients, sampling for a new diagnostic test and assessing durable cure or relapse. 



Some more basic principles. They maybe captured as part of another study and specimens are unaffected by storage. It is important that they are relatively controlled and that there standardize clinical data has been captured and that there is statistical input regarding the design, sampling, and data collection. Again going back to that issue of fresh and frozen we would require some sort of fresh/frozen bridging study requirement to show the significant. 



I think these said the benefits of the repositories that have been gone through this morning, will characterize reference specimens could mean a potential reduction in clinical performance delegation time. The potential for a direct comparison between assays, too and Board permit studies of targeted populations. And there are some on going models for these kinds of repositories. And Of course, the big NCI cancer diagnostic bank which is a very good example. 



: we are discussing the overview of the FDA regulations governing IVDs and the boundaries that we have to try to keep in but we're bound by the regulations and we have talked about some of that we're doing and some discussions on those relations for M.tb and I shared with you some of the ongoing discussions within FDA on how we can further the FDA public health mission in this era. Thank you. 



[ applause ] 



Thank you, Sally. I will ask you to hold your questions until after the next talk. 



Good afternoon everyone before I start I have two disclosures because I am a regulator on the squeaky clean and competing interests. I have been asked to tell you about a EU perspective and, of course, I work at the U.K. regulatory agency and none the less we do have a directive that I will discuss with you which is pan-European. 



The second thing to say is that I am a condition that is involved in the assessment and also been advice to companies and clinical data. So I have heavily relied on the help of my colleagues with in the NHRA to work with those devices to help me put this together I think what I am going to see very clearly is that the aim is exactly the same that was described to you by Sally and the difference is how do we go about its? And that is, indeed, slightly different even if the end result is hopefully the very same. 



We had a directive for just over ten years and the key regulation therefore it is the IDMDD and we were quite small, believe it or not and it introduced quite, and regulatory requirements for the quality and performance of IVDs. Most importantly it brought them into line with the regulations already in place with the other medical device types. The director was intended to ensure that they do not compromise the health and safety of patients and also of users and their parties that have in mind to some extend protecting laboratory staff and to insure that the devices obtained performance levels a to be thank you by the various manufacturers. 



Directive defines a medical device and I have highlighted in yellow the important parts be an instrument, apparatus, or planes used alone or in combination including the software. I think this is exactly what Sally was describing to you and also how the software is used to interpret the readout. 



And for diagnosis and one entry of treatment and disease. So the concept of helping to make the diagnosis and monetary the process during treatment. The directive also specifically defines the diagnostic device end these are the key words. Any medical device, Kit, equipment or system for the examination of specimens derived from the human body concerning a physiological or pathological states and to monitor therapeutic measures. 



Now, the directive excludes the sorts of things perhaps academic institutions or large university hospitals might develop on site for research purposes or something like that. Which device is used only in specific institutions and therefore not used outside of that institution and they get consented P however if any sort of partnership is entered into so that the device is passed on the extension is lost. 



Also the extension becomes rather more complex in an academic institution, for example, developed a device and then actually uses it for routine management of patience. That gets pretty tricky and I will not go into its [ laughter ] 



Underpinning everything I will say from here in, it is necessary to understand what a CE mark is, it means that they have complied with whatever is needed to be able to apply. It is through 27 European Union states and also three coop countries and Switzerland. In national competent authorities can prevent marketing in any specific country but they have to have a very good reason otherwise once the device is CE marked is on the market and nobody can do anything about it. 



Conformity assessment, before placing it on the market the manufacturer has to sign it to the risk category to make sure that it meets the essential requirements and must follow the appropriate conformance procedure. 



So the risk categories and I will start at the bottom because three and four are easy and here in 2a and 2b would fall into three and four and we also have a type to which is used for self testing. But the great cat out is anything else that is not fit into those categories becomes a general dBase and essentially it is a default mechanism but the past majority of IVDs our original IVDs in class one. 



The most important statements is that the device must be designed and manufactured such that is suitable for the purposes specified, it must achieve the Connecticut and agnostic sensitivity and limits of detection stated by the manufacturer and the instructions for use must contain all of that informational already generated by the manufacturer. 



But, of course, not all of the essential requirements will apply to any one device could so the manufacturer has to pick and choose what is clearly relevant to the device that he wants to put on to the market and all of the data that the manufacture puts together to support CE marking or the Technical documentation come up reports and certificates of notified bodies have to be kept available for inspection for five years after the manufacture of the manufacture of the last device. 



That is in the manufacture stops making the device he still has to keep this documentation for at least five years or else. The conformity assessment roots are a very interesting because for everything except the General devices, that is the great get out clause, they have to get complete by giving the notified body all of the information described and the involvement and roll would bury according to the risk category into which the the price falls. The notified bodies are quite separate but we appoint them and we audit them so in the way they are almost executive but they are stand alone at the same time. They would probably be rather upset if I call them an executive agency. 



In all cases is the manufacturer that supplies the CE mark and there's actually the legal responsibility for it so bad is really quite important -- that is really quite important. 



For the general IVDs the manufacture declares conformity in this is a legal statements made by the manufacturer and no notified body is required. But all of these prices no matter how they get their CE mark are subject to general vigilance procedures so anything goes wrong like malfunctioning, a year, and you recall, all of these things have to be notified to the European Commission and to member states and the manufacturer has to document all of the measures taken during the first two years although we can ask the manufacturer to show us the information without even giving a reason to do so. 



The adverse incidents which my colleagues to handle medical devices are essentially the things that go wrong that we hear about like anything that can potentially -- an unexpected or unwanted effects, and reliable test results and anyone can submit an adverse incident reports, even a member of the public. 



How do we look at these with in our clinical guidance? Just a few slides to look at this. We already recognized that companies can use rapid tasks for screening patients for steady entry but we also opened the door in our guidance document that was over this year that they may also include microbacterial and a host biomarkers of treatment response so we can use them potentially to monitor response to treatment. This is just an example for you of a homemade devices rehab in the market somewhere in Europe and there are many more -- of how many devices and have in the market summer in Europe and you have to go searching to the literature to find these so I apologize if you come from a company in your system up there but there we go. 



And lastly, the potential use for a rapid diagnostic tests or other diagnostic tests as biomarkers or send it is not currently described in terms of what we would require it in terms of what we would accept course such test results to supplant a money tree of treatment -- monitoring of treatment response. And before we put that kind and into the public domain that RDTs and microbacteria may be used as a bye and markets for pathogenic process but not all of these would be suitable for monitoring responses and we discussed that use of any biomarkers including RDTs would need specific evaluation but I have to confess at the moment we have not put into the public domain and the pot on what sort of evaluation might be. 



Where are we going? 



This is quite opportune because I have been informed that we will be putting out a revision of the directive later this year for public consultation. Why? Because the anticipation is that we will probably move towards a wholly risk based procedure so all medical devices would be subject to risk classification. And probably based on the principles, I would suspect you note, lead down and GHTF 2008. 



Were we think this will end up, the TB diagnostic tests whether or not they're also proposed for treatment would be subject to M in notified assessment against -- to assessment would be notified and essential requirements. Thank you very much. 



[ applause ] 



Okay. I am going to ask Sally to come back up here and we are open for any questions or comments. 



A very simple question, would that -- if those guidelines are changed, would that be retrospective correct what they have to look at those previously approved devices? 



[ feedback ] 



I did actually ask my colleagues that before I came yesterday's. It is not clear but there is the potential that there could be some retrospective review of the deck, yes, it is possible but again, do not quote me, because the discussions are in a relatively early stage. 



Hi. Mike Brennan from ARIS, I have a question about the WHO process because it has the potential for delivering industry team on a global perspective for many of the addendum countries for TB A new TB diagnostics diagnostic bid I wonder if he could offer to the community any device on how to use this program. The best way to use this program or in the challenges that this program presents. 



That is a theory interesting question. I actually been involved with pre qualification of vaccines for WHO but I see that there could be some great advantage is in using a similar, the very same page qualification type approach that is used for the vaccines and drugs for this in the EU we already have for this called article of 58 where we can speak to both drugs and vaccines without giving them authorization if necessary and pass that opinion on at the opinion of the WHO which reads them in pre qualification. 



Just recently we were asked by WHO to read you some of those qualification items and is a little bit difficult because we do not have the word WHO looking at or has looked at in our vocabulary at all so we are able but stock on the regulatory part of how that would be interpreted but they have asked us to look over those qualifications and actually we thought that they were quite extensive and quite similar to many of the things that we ask for from U.S. sponsors year. So we were quite surprised. 



Can I make a comment on that issue? There are people from WHO here but WHO P qualification for drugs and vaccines has been going for a long time and people allocation for diagnostics is an idea -- qualification for diagnostics is an idea not a reality. There is a plan to do so for each day be diagnostics and in the past they have been unqualified and there is a plan to do this for malaria and there is more sketchy a plan to do this for TB. The problem is that the pre qualification process involves as the FDA process does inspection. There is currently really not the capacity, the human capacity to carry out what would be inefficient. I mean, the size of the WHO pre qualification program and the FDA. So given for example in malaria we have 100 tests it is hard to imagine the WHO viewing and visiting and pre qualifying all of these and time spent so deep technical groups -- so the technical groups within WHO have taken responsible before establishing the pathway for national access to diagnostics. It sold the stock TB program inside WHO is the group that is the group that approves what's new diagnostics can be approved by WHO and obtained through procurement. 



The pre qualification process mayor may not ever be applied to those areas. 



Pat from NICHD, I am just looking to this document which is the FDA document that was put out and I want to make an appeal both to the EU and FDA. Listed as Number six is at risk populations, pediatrics. Although a couple people have implied here and there that while pediatrics is important there really is a concerted effort here for dogs and cats in the federal dairy aspect but there is no concerted -- veterinary aspect but there is no concerted for pediatrics and I would like to have both organizations start thinking at pediatrics at the level as well as thinking at the top level as you were going through a point of care diagnostics. 



We can only read you what is sent in to us and in general, a pediatric populations although the FDA is encouraging that all the way through, it is up to the manufacturers to do those studies and show us that this particular device can be used in a pediatric population. 



[ Speaker unclear due to low audio ] 



I.e. mean, there are some incentives, I believe. I believe a pediatrics the mission is actually freeze so the FDA has tried to make this something palatable -- actually free so the FDA has tried to make this palatable for the companies but we cannot insisted the company does not have a pediatric claim it will be written all over their pediatric insert not to be used for pediatric applications spread that the Army not be a marketing advantage or disadvantage. 



I know you are going next with your question but I just want to make a comment on this with pediatrics and our operation. I think one of the problems is that obviously in the U.S., we don't have a large number of pediatric TB cases. So you are going into the category in having people consider and often a diagnostic device and halving the number of actual positive TB cases. Either use a repository for it or happen to accept a lower number statistically. Because it is impossible for us but we have tried to do studies, clever to studies with others and we are doing somebody is very, very difficult because the end number is just too low so the FDA has to work with us on that. 



I think the ' is a great idea and we do not have something -- the equivalent is the HUD or HDE process for there is a maximum of 4,000 patients. 



That is what I wanted to change. 



That is. 



Click to add and we do have some working groups now -- that is being looked at working on predeceases and that number is being questioned. 



I think you are best. 



Thank you, Sue from the University of Nebraska I have a question for the regulatory lebes about the process that goes and for the process of this classification for TB diagnostics and you talk about false positives and negatives but I did not hear much discussion about personal safety issues for the laboratory personnel I wonder if that factors into ID at all or if there is a eight innovation less risky to the personnel doing the test. Would that impact the classification? 



It sounds as though it is in the European but not necessarily with FDA. Although it through the report in The New York Times a couple years ago showing that perhaps this a dangerous occupation working in eight infectious Disease Laboratory. 



So that might be something for consideration of the EU to take that into account? 



As I explained, the intent of the directive was, indeed, that one should take into account, the manufacturer should take into account protection of the users as well as the people for whom the results are going to be ported for management so there has always been the intent that manufacturers should, indeed, take care to ensure that their devices do not cause, including that this device itself but how it is used does not necessarily put the users at risk. 



Here it seems to be covered by universal precautions and the ownership gets puts on the laboratory itself but that seems to be how the U.S. has handled that. 



Considering that TB is a global disease, and is both sides of the Atlantic if we can think of that podium as the Atlantic Ocean, and also taking into consideration the fact that there is a perspective, real or not, that is much easier to get trials, products through on that side of the Atlantic than this side of the Atlantic. It is a little embarrassing been an American having to go find out what is really going on because companies really feel they just cannot go through the FDA hassle. Keeping that in mind that there is CLIA and the European and they are getting together in speaking and law and trying to get some common goals and common standards. 



I am wondering if we can get rid of that podium there and get the EU and the USA baby to, I don't know, tackled the issue of the perception, real or not and maybe get some standards that are global rather than separated be the Atlantic. 



That has been ongoing for many years, the global harmonization task force and those happen going on for how many years? Ten or 15:00 p.m. Global harmonization task force and that is to be the way that we get closer and closer to the way that we have common things. There are nematocides to the story actually been some people regard FDA's bps the gold standard and it depends on where you are looking. If your company in did not want to spend a lot of money and a lot of time, there is a different view of the FDA that maybe somebody was thinking that maybe we do have to have high standards for M.tb so two sides to every story and we are always having to wear our bulletproof vests, right? [ laughter ] 



But we are trying to be much more open, transparent, and justified the studies that we ask for. 



Has a user, I cannot use these products, I can only go over to Europe and use it and I think it is a pity because I think some of the products used over in the EU I would love to be able to use in the state's. 



Had they come in and asked us and submitted the data? Have they submitted the data to less to -- to us to review? Often not. 



There is a perception there and I have spoken with some of these persons that say there is not that much of a market in the United States as TB rates go down. Why bother? And that leaves us lacking the skied agnostics because they have not been approved for as everyone in the world is using them so we had this paradox that gets created. We have actually argued in some of these persons are now coming to FDA to get some of these products looked up for potential approval. But the perception, I know, in people speaking with some of them is that I am not going to get much of a market so I am not going to bother. 



[ Captioner Transition ] 



-- being down graded. Has the FDA considered doing that themselves without the pee tings, -- petition, giving that we have history. NATSs for diagnosis of disease could be down graded. 



As I mentioned, we've been discussing for the last three or four months that very issue. 



Are there any other questions? Okay. Thank you, Sally and [ Indiscernible ]. So next up, um, we have Barbara Mulick from NIH. She will talk to us about some of the funding opportunities through NIAID. 



Good afternoon, everyone. I'm here to just briefly talk about some of the funding tiewjts at the -- opportunities at the NIH. I will focus on those that I'm familiar with at the NIAID, a lot of what I'm saying you can broadly take the messages for NIH. Just to start by saying the NIAID covers a broad range of topics. And as I said, we span a large area of research from basic research to early clinical development, and vaccines, therapeutics and diagnostics are our main areas of research we support. 



This is a snapshot of our website. If you look at the purple and green at the top. The purple has information about resources for researchers. The green is information about funding or pay lines and other tutorials. I will show you some of the snapshots. But from the main page those are good ways to find valuable information. 



In terms of supporting research, NIH has a lot of mechanisms. We have an intermural research component. About 90% goes out in the form of grants and contracts. Most of what I will talk about today are grants. We have basic research grants, applied research grants, I will talk about small business grants. We also have cooperative agreements. And then we have contracts and [ Indiscernible ]. Contracts are very, very, very specific. If you are looking for something in the contract realm it's more of something we want something very specific delivered to us. If you are looking for broad-based research it's more likely to be in a grant area. Sometimes people call and ask if they can have a CRADA. You probably want a grant or a contract, mostly a grant. 



One of the things that is important to think about is the balance between the investigator initial gaited research, and the initiatives we put out where we focus people on specific efforts. One of the things you notice is we've had a flat budget for a Lang time. -- for a long time. Really a lot of what we rely on investigator initiated concepts to come in that are high priority. Don't be discouraged if the specific thing that you are studying is not listed as a program initiative, that doesn't mean that we're not interested. It just means we don't have the extra money to put out a lot of announcements. We try to put out broad announcements. We're hoping you will come in with the ideas to advance research, organize the development of a diagnostic -- or the development of a diagnostic forward. 



We partner with a lot of different people: Nonprofits, industry, private institutions. Just to start out with the basic bread and butter, the R1 and R21 increasingly. Hopefully many of you know about that. I have the standard research states on there, TB is an important component of this. The R21 is a smaller grant, it's two years instead of the five-year. It moves your basic and early applied research forward. For those who either work for a small business that is U.S. owned and operated, or can collaborate, we have the small business transfer programs. They're very good programs for small businesses. We very much encourage people to come in through those mechanisms. I'm one of the contacts for NIAID on that program. If you have questions I'm glad to answer them. In addition to the omnibus solicitations we have [ Indiscernible ], it offers expanded dollar and time through this program. We also have a Phase II competing continuing continuation, can you get another Phase II grant after your Phase II grant. The advanced technology program, we want to encourage people who are advancing products to advance their products, knowing that it takes 10-15 years sometimes to develop a therapeutic. So it allows for the Phase I application. Then for the Phase II award we allow up to $1 million for up to three years. These are standard receipt dates, you put in the announcement number for the advanced technology. The other thing to keep in mind is the competing continuation that I told you. You could come in for another up to $1 million for up to another three years. Cow get eight -- you could get eight years of funding through that program. 



Another thing to think about is just because you consider something one big project, think about small chunks of the project that are very focused. You could get multiple SBIRs to do what you consider to be one project, you might be able to get more money and advance for products. If you are looking at a diagnostic and you are looking at different aspects for different components of the disease, or trying to make it more of a broad diagnostic you can look at different components through different SBIRs. Don't limit yourself to one big application. Break it up into bite-sized chunks. 



I also wanted to let you know on our website we have listings of high priority areas of interest. I have listed here those that are focused on Tuberculosis. There are others listed if you are interested in other infectious diseases. Just to draw your attention to the bottom two, diagnostics. It's a high priority for us. I also want today draw your attention to our partnerships program. We've had this program in effect for about the last seven or eight years. It's a new initiative every year. It's for advanced development in a lot of different high-priority areas. I'm showing you now an announcement that is currently closed. The idea is even though this announcement is closed they come out every year. You might want to look at a previous expired announcement, because we might have something similar coming out on the street next year, plan ahead. This is when you are really doing your advanced development, you have identified a product or target and you want to move it forward. The other key piece to know, if you don't already, we use the term "biodefense" broadly. If something says it's biodefense that means that Tuberculosis is relevant, you can apply. This is a very -- this is another way to enter in through the biodefense initiatives. I'm not going to spend a lot of time on this, just to let you know that NIAID has recently announced a new policy for clinical trials. It's a change in the way we're doing business. It has a lot of similarities to before to the R34 process. We will now allow some low-risk trials to come in through the R1 mechanisms. Really any way you looking at it -- if you are thinking of doing clinical trial pick up the phone and call someone and we'll get you to the right contacts. It's very important that it be preapproved. If not, we may have to send it back to you. 



In general, if you are looking for funding opportunities at any given time we have a nice website at NIAID with a lot of opportunities. This site that I'm showing you can search by grant mechanism. You can scan through and see what is currently on our list of funding opportunities. You can also bookmark this, you can also get email alerts when new opportunities come up. I highly recommend that you monitor our page for new funding opportunities. It's a great way for information to come to you. 



Another way to look for potential future funding opportunities is through our council concepts. Three times a year we have a council meeting. We ask them if they're supportive of specific ideas we have. This is a way you to get a jump start. You look, you see something has been discussed at a meeting, there's a paragraph and a point of contact. You can find out more about that initiative. Hopefully, you can be monitoring for when that comes out on the street. One to draw your attention to is a partnership for next generation biodefense. 



Another thing to point out is if you are a new investigator, or you just have not written a grant before we have a lot of materials that can give you tutorials, can answer your FAQs, a lot of really good information. Particularly if you are interested in small business grants. Greg, our point of contact, has tutorials and presentations, a lot of that is really, really valuable. We do have a sample application on our site. It gives you a lot of information to look at. You can always contact us with questions. This is a good way to know what questions to ask. 



I also just want to point out that NIAID is not the only institute that funds TB research, we fund the bulk of it. NIH also has a funding opportunities page that is searchable and very valuable, as well. You apply through grants.gov. Each announcement tells you what announcement you need to use. In addition, we also have very valuable resources for researchers. We have tools, assays, samples, access to animal models, pre and clinical services. There's a point of contact for each resource. From the main page you can see resources for researchers. Specifically I am in the division of microbiology and diseases, that's a good place to look. Here's some examples of things that are available. In some cases it's data and analytic tools, assays, bacteria, pathogens, you name it. Absolutely take a look. There are contacts for each resource. Several we have several staff here to give you more specifics on that. We do have a TB page that talks about some of our research that we have here. There's also some value information here. It will link you to another resource. We're also interested to hear from you if you are looking for something, we would love to hear your feedback, so we can make this a useful page for you. Absolutely would love to hear your feedback. 



I will end with some resources that I gave you throughout the talk that might be helpful for you. I'm also happy to talk with you individually, or answer any questions. 



Thank you. I think we'll hold questions. We'll move on to the Gates Foundation.



Good afternoon. I work in the foundation's TB strategy team, led by Peter Small. I focus on the development of the new tools, the new vaccines, drugs and diagnostics. I've been asked to give a brief talk about the issues of diagnostics and biomarkers as they relate to clinical trials. Many of the things that I will say have been said this morning, but I am taking a trial centric approach at this point. 



I thought I would focus on those four items that you see, but not discussed to the [ Indiscernible ] vaccine development, nor will I talk about latent infection. 



Let's start with the diagnosis. It's the positive culture. It's the inclusion criteria in the drug trials and the end point in the vaccine trials. Now there are problems. It still takes three weeks, really, to make a diagnosis, or rule out a diagnosis. It's difficult to obtain these cultures in children with TB. People if they can get a positive culture from a child that's good, but it also forces people to work on diagnosing criteria for probably [ Indiscernible ], what we've seen is subtle differences in the criteria used can really change the incidence in the sense that you now have more or fewer cases of TB. It really puts the trials at tremendous risk. If things do not go as expected you can undermine your own power calculations and the duration of your study because of a half percent difference in a [ Indiscernible ] rate, which is driven by the clinical radiological criteria on probable TB. It also puts challenges in terms of standardization. I worry about [ Indiscernible ] reliability of these types of end points when you look at truly [ Indiscernible ] centered studies. 



Drug sensitively testing. Done with all of these difficulties that you see listed. In the clinical trials recently we see progress [ Speaker/Audio Faint or Unclear ] became available. I one thing I want to make, technology is available in which we could align diagnostics and treatment. That would really have potential of changing things, to go from empirical treatment to drug sensitivity guided treatment right from the beginning. 



The big problem I think is that the current market for therapeutic [ Speaker/Audio Faint or Unclear ] is totally microbiology. Now there are still unanswered questions. Do we go for [ Indiscernible ] serum colony counts? These have to be done by a sensitive culture method. If you look at the old literature it uses types of sometimes semi-[ Indiscernible ] solid culture methods. It's kind of hard to interpret the data that had been produced in several of the older studies. It just makes it very difficult to interpret. I think it has tremendous challenges. One of the things their believe is that as long as, this may be controversial, as long as the clinical trials are dependent on laboratory cultures the trials are going to be very expensive, it adds a layer of technical risk that hopefully we can avoid. Then the really big one, as said before, the problem is there's no biomarker for [ Indiscernible ]. Because of that we have to do these very long follow-ups after completion of therapy to determine the rate of relapse. The consequences are listed. -- very bad practice to use a different end point in Phase III compared to Phase II. In this case it's unavoidable. It just adds another layer of risk. The other thing, particularly if you think about the studies done in the high [ Indiscernible ] settings, in places in the world where we express incidences of TB as percentage, instead of per 100,000. It becomes complicated to assess relapse. In some of these places where these studies are done, because that's where the patients are, simply avoiding losing people to follow-up is quite, quite, quite a challenge. So the question is: This whole idea of relapse, is it even in fact realistic in the trial settings in some of the high [ Indiscernible ] countries? So that's the point I would like to make today, the consequences of this state of the art are really, really tremendous. There's a real price to be paid here, literally and figuratively. The risk of technical failure, I mentioned the switch of [ Indiscernible ] end points. There also is operational failures, over the couple of years I have been in this job now I'm beginning to be increasingly worried about the extra risk of operational failure. [ Speaker/Audio Faint or Unclear ] will agree when I look at people who do GSP studies they struggle immensely to do these in these settings. It just increases the risk of not being able to get the trial done. The dependency of microbacterial cultures. It's a hurdle that is quite costly and difficult. You know, this long follow-up is what drives Phase III designs [ Speaker/Audio Faint or Unclear ] pretty narrow [ Indiscernible ]. I can assure you the difference between 6%, 5%, or 7% is just tremendous. Again, the laboratories. To do one patient in these settings in Phase II B can cost between $35,000 and $90,000 per patient. In the vaccine trials it's less, $4000 to $5000. But then you need far more subjects. The question just has to be asked given the limited commercial opportunity: Who is going to be pay for this? It will have to be some alliance of funders, of which we are part. But we can certainty not foot the bill for all of this. 



Looking forward, what can be done? I think the promise of [ Indiscernible ], again I'm coming at this from a clinical trial perspective. The questions remain: Is it useful in children? Can you measure therapeutic response? The current belief is it's not useful because it [ Indiscernible ]. So what I'm saying is long as it's only useful for diagnosis that has value, but if it cannot be used for follow-up the value is limited. We're still stuck with having to culture. 



Aligning the diagnostics and the drugs. There's opportunity for [ Speaker/Audio Faint or Unclear ]. If you think back, you know, these drug regimens, how many drugs do you need? It's expert opinion, there's no really data. Most people say four or five. The reason they say four instead of three is because they don't know the drug sensitive status. One or two or three of these are insurance. There's a high probability that drugs will be resistant to one or two of these. By linking drug sensitivity testing to actual therapy you could save and avoid unnecessary exposure of people to drugs that are not going to be helpful. I just have to throw in there are also a lot of people that believe if you had two very good drugs, not like the drugs we have today, -- there's all sorts of issues with these drugs. Sometime it's amazing they work at all. With good drugs maybe you could get by with two instead of three, or three instead of four. This is where I think rapid [ Indiscernible ] for more TB drugs could be transformational. Expanding these tests. Greatly simplify things. 



Then the quest for the known culture. A lot of it is going on. We heard this morning there's quite significant efforts to come up with markers on the bacterium side and on the host. It is an area where I think once a diagnosis is made you can talk about how much specificity you still need in this, this is maybe the biggest problem we have now. Unfortunately I would say there's no obvious low hanging fruit here. This is still a research area pretty much. You never know. Maybe tomorrow somebody will announce something that we haven't heard before. As far as we can see it's still going to take a while before we can end the clinical trials. 



I would say because of all of the above I think it goes without saying that all of these things are needed. Coming back to "is it worth while"? I would say yes. If you look at the costs and the consequences of the current state we are in, that I tried to explain. I think the pain and all the risks that we have, because of having to work the way we work, certainly it makes the case for adding biomarker and diagnostic work to these clinical settings. I know when you approach the study managers with this they will say just go away, my trial is complicated enough, I'm not even sure we can get it done as it is, please do not add anything. I think if we're clever and piggyback on clinical trials it could make quite a difference. Thank you. [ Applause ] 



Okay. Thank you. We're going to have to move on along to Boris. He will tell us a little bit about the technology for point of care diagnostics. Boris is with the Gates Foundation. 



Thank you so much. This came from a discovery, the discovery has different mandate, it is cross cutting.



It doesn't open --



Whole goal of program is to focus not on TB, but on point of care platform. And how to make it as flexible and modular as it can be. It has application on TB. 



No, it doesn't work.



Actually, why don't we take a break. Then you will be the first up after the break. Very good idea. Thank you. Okay. We'll take about a 15-minute break and come back, um, shortly after 2:45. 



[ Advancing TB Diagnostics on 15-minute break until approximately 2:45 Eastern Time Zone ]



Okay, if I can get you to take your seats, please.



Okay, we're going to go ahead and start. I think we got the technical difficulties sorted out. Here is Boris. 



Sorry, it was more of a problem of software, -- Windows software.This is not meant to be TB, whole program is aimed point of care. The goal is how to design a platform that is flexible and modular that could accommodate different diseases and samples. It is very high risk project. We know there is substantial risk, that this might actually fail. We think it's important enough that it's worth the investment. Again, it's not focused on TB. I'm sorry that my talk comes after Peter Small who is leading our program. 



So basically -- focused on point of care diagnostics for developing of world. This slide is on top of all other application -- simply not there. We have number of other restrictions. Some of them are basically outlined in the acronym. These diagnostics are looking -- must be actually cheap. It needs to be sensitive as well as specific. But it needs to have number of other requirements, it needs to be user friendly, needs to be simple enough that someone with minimum training can perform. It needs to have this rapid answer to a question. I can go into field data later. If we have larger [ Indiscernible ] time than one or two hours there is a huge, huge loss of patients. 



Basically again it needs to be well equipped, it needs to be free. We cannot rely on infrastructure. It can have some electricity, limited on battery and solar. There are a number of other problems coming from cold storage -- requirement on temperature. Those tests need to be delivered on those that actually need. 



So having all these obstacles it's not surprising that we simply don't have good diagnostic tool that are appropriate for global health diagnostics. There are various types of limitations. There are a number of tests that we simply don't have yet. End of day we're facing these concerns of who is using it, who is paying, and where and how it should be performed. 



So for this program -- various stakeholders, it was published around two and a half years ago in a supplement to [ Indiscernible ] "nature." One of the learnings came out of one of the largest health impact for population that we are serving to be achieved for this common flexible modular platform. However, a number of other problems, especially that relate to IP. IP in the diagnostic industry, it does create a significant road block. What is best way of going forward? We perform interviews with a number of leaders in the diagnostic industry. We got almost an uniform answer from most that we spoke with, which was "just give us money." We will design platform that comes from simple collection until actual answer. However, through analysis it became almost clear that no single company has entire answer, especially on point of care diagnostics and in setting of limited infrastructure. So people are thinking how it's possible to design this almost modular plug and play system in we we could engage [ Indiscernible ] to work together towards common standards and a common platform. 



Against some [ Speaker/Audio Faint or Unclear ] it is not only reducing various training, actually, and logistic challenges, but certain costs. It is extremely costly. If we would have this platform it would create much broader access and lower [ Indiscernible ] costs. As well as this more integrated management of patient health. Again, this -- that we are serving, we are focusing mostly on [ Indiscernible ]. -- it does create specifically the difficult challenges regarding again -- electricity and things like that. But if we would have point of care platform it seems that data are clearly pointing that it would open a significant access. If we look at -- X on this slide, only 28% of population has access to moderate advanced infrastructure. This is not mean population that we are focusing on. A goal it is for this point of care platform that could satisfy and give broad, broad access. So how to achieve this common modular platform? This is experimental, excite early stage of experiment. I would really appreciate your comments and help how to go forward with this to help us in the most productive way forward. We were thinking, like, software and electronic industry -- establishing framework where individual can innovate on specific components and contribute in this plug and play system could help removing some of the critical road blocks in diagnostic industry. At the same time where market is in question, size of market, it may be makes some of the IP road blocks much smaller. But at the same time trying to fill some of the various gaps, those actual gaps -- integrating [ Indiscernible ] in a close the action system. 



So looking at point of care device system the diagram starts to dissect multiple steps and analyze which are those critical components that need to be filled. This here is critical milestone for a successful point of care device. The decision is to place more than 1/3 of funding in this program just looking from collection to [ Indiscernible ] and sample processing. Also we are significantly looking in various other technologies for sample amplification. Having superior isothermal for [ Indiscernible ] might be slightly beneficial, or doing other [ Indiscernible ] that requires less energy. We think that area of transdeduction and detection much investment has gone, however, to integrate and place in the simplest way that someone can [ Indiscernible ] training, is something that we are focusing on. Also various data analysis algorithms, as well as connectivity is other area. We already placed several investments trying to connect various diagnostics with cell phone and then connectivity over larger [ Indiscernible ]. 



So this second program recently actually started. It is Phase I. It is $30 million. We are right now somewhere in month four of this program. We have received so far excellent response. We had over 620 requests, applications, letter actually, proposals. From 620 we received response from most large diagnostic industry, as well as a number of smaller industry, as well as labs. Our plan again is to have around 12 grants. Roughly we are planning to have 1/3 to 1/2 in sample collection and prep. 1/3 or more in topic area number two. And then the rest in signal transdeduction and simple readout. Goal of this is to get various players across industry to work together and share knowledge and know how and work on the common platform. At the same time we are right now in earliest stage of assembling STAG. Main focus is to develop diagnostic standards for developing world. The program is to form various teams. Again, our goal is not to fund one company or entire system. Rather, to form various systems that would eventually compete. In the end of the third year, we are planning to go forward to Phase II. This Phase II is integrator phase in which some large integrator would focus on manufacturing and try to assemble two various systems that could satisfy needs. 



Right now, as I mentioned, we placed $30 million for Phase I. We also have a Canadian partner that placed $20 million, they're running in parallel. We will also focus on identification of specific user needs, as well as helping us set various [ Indiscernible ] banks that would come sometime in year two and would help various component builder to [ Indiscernible ] system under controlled settings. 



At the same time, on one side we're looking to fill a critical need, having in mind especially cost. How to make diagnostics as cheap as possible. STAG would have critical role in playing -- defining various standards. If we look at the list of standards there are a number of standards that we can list. Again, this is in fairly early stage of planning. I am looking forward to getting feedback from you. But how to go from this large list of standards into more efficient [ Indiscernible ]. Trying to quantify various [ Indiscernible ] from cost of [ Speaker/Audio Faint or Unclear ] cost how much user on the end would be willing to pay. Trying to define cost of equipment, as well as number of other requirements such as power consumption, time to results and so on. This table is very early stage. Ignore numbers inside. 



Start using various spider -- analysis -- [ Speaker/Audio Faint or Unclear ]. Not only that help us in guidance of this point of care diagnostic, but at the same time to point to gaps that we knew. Cost right now of various point of care diagnostics is fairly actually high. At the same time amount of power that is required in typical system is again actually high, as well as amount of consumable. Again, coming with a specific target profile is one of the critical [ Indiscernible ] role of STAG. 



Regarding [ Indiscernible ] of actual standard, we think of the decides we will focus on the top two. One just focusing on standards, one on various performance metrics. This currently variable from manufacture to manufacture. Trying to get agreement on those standards, as well as on design, and data presentation and formatting. Second, equally important, set of standards is how to make this almost plug and play system that various components from sample prep to [ Indiscernible ] to read-out to eventually talk to each other and easily connect. 



Again, all of this is in fairly early stage. Right now just selected from 620 preliminary applications, 59 that we are calling for full proposals. We will reach out to a number of you to help us through this as well as partner in future steps, especially in STAG. We are analyzing number of staff, shelf life, and others. Maybe I wasn't clear enough, we are focusing right now on molecular point of care diagnostics. In theory we would like also to improve immunization [ Speaker/Audio Faint or Unclear ], some focusing is necessary. 



Regarding actually process of drafting standards, again, it will be done through STAG and various [indiscernible] developer. We are seeing an iterative process. Hopefully the product at the end of the three years would have some critical gaps, the sample gap, standards completed. Certainly there are a number of other challenges for realizing point of care platform. We are mostly focusing on technology challenges. But others such as business IP, regulatory approval, as well right now it is actually probably at least -- some degree of resistance of large centralized lab -- accept large point of care testing. We are hoping that we don't have other options. Thank you. [ Applause ] 



Thank you, Boris. If you will hold any questions until the end. We will call him back up to the panel. Next we have Susan and Jerry. They will discuss the new consortium funded by NIAID.



Let's see --



Thank you. I want to thank Ken and Maxine for saying a few things about the potential importance of CDRC. I will give you an overview. Susan will talk about the initial studies. 



As you know there's been almost no advance in TB diagnostics. Maybe the microscopes look a little better. But what we have is not good enough. We think of [ Indiscernible ] smear as being point of care, and having a fair amount of value, but it has limitations as well. We heard about the problems in the portion of TB patients with positive smears being violate variable, even the H.I.V. uninfected. There's a range between 40% and 60% of smears are negative, despite cultures that are positive. With H.I.V. infection is that the sensitivity is exacerbated. It's these patients who often have an rapid down hill course. I do want to show you some more information. We still don't fully understand the problems with smear from these types of data. 



This data is from a study in South Africa. It may be point of care, but even in Cape Town there's some centralization of smears. You find that 1/4 of patients who are smear positive never started treatment. Even if you have two of two smears that are positive, 17% at the time, the patient doesn't have treatment. So there are many issues. 



Why don't we have something better? Last time I looked there were 1942 publications on diagnosis, yet there's nothing out there. -- poor study design, poor populations, lack of a standard prototype and researcher bias. The CDRC will not address all of these, but will certainly address some of these issues. We're a consortium of scientists, clinicians and support personnel. I'm on the PI. Susan, Mark, and Dave have been the four central investigators involved in organizing the consortium. You see here the rest of the executive committee. As a contract we're in close collaboration with NIAID staff. And we work at clinical sites that you see here. Which represent the full spectrum. We can choose a site or sites that may be most effective for study of the diagnostics. 



We have external advisory groups, many of whom are here. I must say that on the identify of the consortium -- inside of the consortium we do have individuals like Mark and Dave who are expert at developmental diagnostics. We also have representatives from major other contracts, the ACTIG, et cetera. We hopefully can coordinate with other contracts. So the mission is to provide data on the performance of investigational diagnostics and their potential impact on TB management algorithms in endemic countries. There may be analytic information about sensitivity and specificity, early data from human specimen's, and a prototype that is more or less stable. This would be great to establish a dialogue. A lot of what we accomplish will be advising scientists, but also possibly manufacturers in what they need to do to get up to the stage where an early study can be performed. And whether modifications may be needed in SO Ps, or the design of the prototype. 



We do non-interventional clinical studies in appropriate populations. We try to coordinate activities with other NIH contracts, et cetera, as I said. We're also hoping to develop novel approaches to testing and diagnostics and specialize on different populations. We're interested in looking at tests which themselves may be imperfect. To allow us to say this patient screens positive, therefore we should do a more specific and more expensive test to confirm their diagnosis. I talked about this being early in the developmental pipeline. 



What we cannot do, according to the statement of work, is support development of diagnostics for clinical trials infrastructure. This is not to say that if we find a diagnostic presented to us and the investigator needs help in developing the sputum processing, et cetera, this might be something we can offer, et cetera, but it would not be in the core development, it would really to be bridge between development and putting this into a feasibility study. We cannot do interventional trials. Again, we'll not be doing registration trials. 



When we submit our proposal in November 2008, we proposed to use [ Indiscernible ] expert. And the lamp assay as our initial diagnostics. I think it's a mark of how quickly the field has moved. At this stage less than two years later these are thought to be -- no longer appropriate for our consortium to study. 



A lot of what we do, in addition to the studies that we do, we solicit proposals from the community. This is our website. The first deadline in May has come and past. We will have open enrollment until we fill the capacity of our trial sites, we're not quite there. 



We'll be able to inform developers and others of potential impact on clinical algorithm in TB endemic areas. We expect we'll have anity ray tib process of advice -- iterative process. I think the greatest good to come out of the process will be information that this [ Speaker/Audio Faint or Unclear ] through feasibility-type program, which will be again conducted by others. Let me ask Susan to take over at this point and talk about the initial studies that we're contemplating. 



Thanks very much, Jerry. I will provide brief details on our initial studies by the CDRC. The first is a feasibility study of the [ Indiscernible ] lateral flow to measure LAM. We plan to undertake this study in Uganda. This is an assay that has been potential to be a real point of care test. Its target patient population is H.I.V. infected individuals and perhaps even more specifically, individuals with advanced AIDS. Our sample size for this particular study will be approximately 100 microbiologically confirmed patients. As a reference standard we will include sputum smears, but also micro[ Indiscernible ] blood cultures. We'll have a belief follow-up duration in this study. We're pretty much on track for a study start in approximately August of this year. 



As Jerry mentioned, we have our first of what will be annual contract meetings upcoming on Wednesday and Thursday am one topic for discussion will be that of "master clinical protocol." It would be ongoing over time, perhaps the 7 years of the contract, active at each of the four sites, as a mechanism to allow ongoing enrollment of participants when there was a new technology being studied at that site then these the specimen's collected would be -- specimens would be put towards that test, otherwise put towards frozen banking for future use. This could decrease the downtime at the sites, and decrease the delays. 



[ Captioner Transition ] 





We recognize how challenging it is to undertake studies and we have organized a standardized committee to address this issue and we look lowered to been an active group in the landscape -- look forward to being active group in the landscape of pediatrics steady speed thank you very much. 



[ applause ] 



Next we have Annie and she is from San Francisco working in collaboration with [ Indiscernible ] 



If you will excuse me I have to -- um, You will have to forgive me. I am getting over a cold so my voice is a bit scratchy. 



I want touch on some of the domestic challenges specific to HIV co infected individuals and then wanted to take a really close look at that and move on and to the ACTG TB take research agenda and opportunities for collaboration on the way and the TB Laboratories affiliated with the ACTG and structure and quality assurance that such a crucial step part to conducting an effective research a. 



So TB is more difficult to diagnose in HIV infection and there is more does sees no matter how you slice it and there is its dominance of smear negative in HIV and more extra pulmonary and disseminated TB and the additional problem of a unidentified subcritical tuberculosis leading to on masking -- unmasking immune rejection syndrome. So we would all love to make sure that if TB is president make sure it is treated. 



So as with all populations and especially in HIV we require sensitivity and loper in specimens because of the issue of the preponderance of the smear negative specimens and all individuals and particularly with HIV use of non sputum specimens. 



Rapid and identification is essential could we do not even know what the full scope of drug-resistant tuberculosis is in the world into are inadequate ability to conduct surveillance and will need to conduct surveillance is often shocking what the numbers have climbed up to aid him in situations there is a higher risk for rifampin resistance in the HIV infection and unrecognized can be rapidly fatal. And for a public health put a few individuals to have untreated drug-resistant tuberculosis leads to on going nosocomial and community transmission. 



So they must identify resistance to other agents but I think if we had to pick one, rifampin is a marker and it is important to recognize this in our rapid diagnostic speed it also raises the importance for micro bacterial -- mycobacteria disease and in people who do not have HIV infection and this is quite well recognized in the HIV infective world and MAC in particular requires a different approach and we do not have great surveillance data in different populations to even know how much it is contribute to disease in this population because often times in Harley TB -- high TB settings, of the regiment's could be used if MAC was identified and with the previous speaker, I would say that HIV is a consideration for the common diagnostic platform recanted advantage of multiplex diagnostics so you really have to consider other bacterial and fungal pathogens. So if possible if we try to think big it would be wonderful to die in those not only TB yes or no, and also PCP yes or no and some other full pathogen's because if they do not have tuberculosis it is possible that they do have something else that would define specific treatment and even at San Francisco General it has become more difficult. And finally as it has been discussed a lot. Integration of TB diagnostics into a Brady of settings and I would say specific to HIV clinical care because they know there is increased risk throughout all stages so as we work through integrating TB diagnosis they have to be present. 



So we have to think about I know has been highlighted by other speakers, diagnostics that can be used at all HIV care sites, outpatient clinics, remote held posts and in patient settings and targeting our diagnostics to places where people with HIV are diagnosed and get care. In addition to focusing on TB clinics and treatment programs these have got to be integrated into our HIV platforms. This allows us the opportunity to how can we multiplex diagnostics and I know that they are developing PCR for TB that can be used that is used for HIV load testing so with those things such as load testing, genotyping, how can we use that in the structure that we're required to build as we take care of people from their lifetime. Can we take advantage of those and leverage them into good diagnostics for tuberculosis and other pathogens that will be present throughout the life time of the patients to have a HIV infection. 



And finally to move on when to LTBI diagnostics, treatment is a critical component of TB Prevention and Control, unfortunately the current diagnostics are immune based, and they tend to perform in general poorly in a speech by particularly if there is a dance immuno-suppression. I would say even though the camera release Alsace represent a step forward, -- gamma release assays, they are really quite impractical and in limited utility said even though they work better and I think most of us would agree that this is not an excellent solution in places like sub-Saharan Africa even if money were no object because of the high background rates of LTBI Co existing with active TB. So there is a lot of research potential to develop these diagnostics for monitoring response for therapy but we're not quite there yet and if we can develop a really accurate LTBI diagnostic that excluded tuberculosis while ideally identifying individuals who would benefit from other types of preventive therapy I think we would go a long way in terms of helping to control tuberculosis and preventing reactivation decease. 



I wanted to move on just to talk about the adult AIDS clinical trial Group A and ways that we hopefully can work together to would finance development of TB diagnostics. So the ACTG is the largest global clinical trials network in the world and has developed and implemented over 500 protocols and as many of you know as you move into the valley we been individuals who do not have HIV infections particularly in the areas of tuberculosis and hepatitis we have this large clinical trials group of any place and using some of the one. 



We are ready have 26 international sites including South America, Africa, and Asia and 48 Domestic sites and 13 are located in the four U.S. states as of 2009 accounted for 50% of TB cases. California, Florida, New York, and Texas. It is difficult because TB is that hardly endemic but still is a problem in our HIV infected patients to figure out ways to steady diagnostics and treatments in said the U.S. assault and I think relief focusing on the locations and states -- in the U.S. as well and I think really focusing on the locations and the states as we were reminded by our speakers from New York this morning TB still does remain a problem in the United States. 



This map is a reminder of for the clinical research sites are focused and I left the U.S. sites out because they would not provide a whole lot of information and the green sites indicate where adult only sites are located and the purple is where both adult and pediatric impact sites are located and you can see they really are distributed throughout the world. 



ACTG is working with a number of clinical trial networks including the CDC group, IMPAACT group, HPTN and the AIDS Malignancy Consortium. 



So Research is a key priority and I want to go over our specific efforts in the areas of diagnosis, treatment and prevention. We are all looking for faster, affordable, widely available and to cripple TB diagnostics platforms and how to use the tools we have and tools Development to develop more efficient TB screening algorithms speed in terms of treatment it becomes even more complex when you consider HIV. We still do not understand what the optimal second line ART regimens are and we are still struggling to understand what the best time is to start ART and everybody is looking for shorter ACTG treatment of this is specifically in HIV. 



Will be into existing area of preemptive TB therapy and everybody is interested in improving COCOM's M/XDR TB and finally prevention. Understating the efficacy of new drugs, drug resistance and exposure to drug resistance and then improved delivery and uptake and we are all familiar with a the appallingly low rates of of taking delivery of this simple and effective intervention particularly in the high-speed five parts of the world and I want to include in here that infection control is very important to all of us and we have really been working in the ACTG and conducting clinical trials of patients that is unacceptable for all our participants to come to our sites and get TB or share TB with their of the study participants so that has been an important part of what we have been trying to do as we develop capacity and work sites with in the ACTG. 



So talking a little bit about a TB diagnostic protocols that are ongoing or in development. One is the A5253 with TB screening in HIV infected individuals and the goal is to evaluate improved diagnostic algorithms to rule out the TB and HIV infected individuals and this is so important in starting ART and can and as Chernobyl syndrome and is not optimal. This study is open to states and countries with a TB prevalence of greater than 6,400,000 with patients currently not on therapy. 



They will go over sputum smear, culture and chest X-ray and I think the goal is to really understand how to use the tools we have more effectively. We all want to use the bare minimum that we have to use but we want to rule out TB effectively and understand will lead a thoughtful approach to using the resources we have unlimited quantity. 



A5255, how do we best identified that they do have TB so that we can act on it and appropriately treat patients and stop the spread of drug-resistant TB bid this is a protocol that is looking at the evaluation of some line probe assays as well as the speciation assay and LED microscope objectives and looks at HIV infected suspects, about 600 individuals and this is taking place in South Africa and Peru. 



We have a modification to look at the Cepheid platform and infected and uninfected suspects in high prevalence headings and in the United States and we hope that this will generate data from the basis of an application for registration with in the United States so that we do not fall behind our international partners in terms of the ability to rapidly identify TB and TB drug resistance and I was struck by the earlier presentation that the Dr. presented from the hospital and I had a similar case like that that happened at San Francisco General and it took me awhile to identify that the patient was drug sensitive and have had patients in the past where they were drug resistance and they have the ability to use these other rapid tests that we do not in United States so we do not have a colada cases of TB we certainly are hamstrung by our diagnostics and it needs to be a priority in the end States as well as outside the -- The United States as well as outside the United States and I hope we do not get left behind and to evaluate both low and high prevalence headings. Assays such as the Cepheid. 



I was glad that the tensions were high lighted between doing high-quality clinical research looking at TB treatment options and how we can best integrate diagnostics into these treatment studies. I think that it can be done but we do have to balance the tensions of completing the clinical trials as well as incorporating these diagnostic questions into its and I think with some planning and collaboration I think it can be done. I think the A5221 study is a nice opportunity to do this and when to start therapy and looking at early versus deferred and this is a multi Center International study that has a large bank. We often do not think of those as. 



The ideal specimens for development of diagnostics but certainly for the development of biomarkers and understanding the pathogenesis this may be a nice resource to use as these data are evaluated. So I think that at the ACTG will be a rich resource for collaborative efforts in treatment studies with out dereeling the efforts of the clinical trials Research. 



As I inferred before, we do not know the best way to handle ART treatment in individuals that cannot take NRTIs and we get into a morass and how to dose rifampin with protease inhibitors and it really and factory substitutes -- unfactory substitute due to resistance and a low, narrow therapeutic window. So we're trying to understand this through ACTG by looking at rifampin based TB based treatment. 



And again I think this will impact care both outside the U.S. as well as inside the U.S. because many of us as clinicians muddle through this because it is really not clear what the optimal second line therapy is. We are also in development, A5289 looking at the use of TMC207 and MDR TB patients and those of versus standard drug therapy for drug sensitive TB in HIV infected and uninfected individuals to evaluate this to shorten TB treatment using some of the biomarkers such as to month culture conversion that we had discussed previously and I think this would be a collaborative efforts with the number of partners including the global alliance and as this study develops there will be an opportunity to help shorten both the TB treatment down the road and also to develop some of the novel biomarkers and look at some diagnostics. 



Finally as I mentioned previously there is a ACTG protocol and development, A5274 which will evaluate TB treatment for HIV infected individuals looking at patients who do not have an overt evidence of TB but apparently treated for TB if they have advanced HIV versus a more personalized approach and this is an attempt to really address the high early mortality that we see in patients with advanced immunosuppression which we attribute to HIV although we have difficulty diagnosing a -- it premortem parodies of the clinical trials that we need to think about doing because of the current approach is with these patients who are quite ill -- who often present quite ill and I from TB so this may be the kind of drastic approach that we need to take and merits a really rigorous evaluation in a clinical trial setting to see if this approach that we should be taking until we figure out how to better diagnose these individuals before they die of their tuberculosis. 



I want to move on to the topic of TB Prevention. They developed a clinical trial looking at weekly rifapentine isoniazid to increase the number of individuals and rolled and has been a collaborative effort between the two groups and we are looking at seen the results from this, hopefully in the next year or so and also the development of TMC versus IMH and hopefully an ultra short INH for a one month course for LBTI. 



I want to close with a brief discussion of the ACTG TB laboratory capacity. Can people hear me? We have a network of lab closely associated with sites but not directly run by the ACTG sites depending on the individual sites and their reach with the lab. 



Currently we have 12 international labs that have AFB smear, colter and trucks as the stability capability and they are CAP certified and participate in it EQA and audits by SMILE and PPD and we have a number of additional lavatory's undergoing these audits and will hopefully joined the stalled international labs. Most of the International sides have access to one of these labs. Would say concerted efforts are being undertaken to develop capacity for the sites that have a more limited TB ability as they mentioned previously, developing adequate laboratory capacity is obviously essential and many of these performance both clinical Research diagnostics for other clinical trials research groups and would really provide the core of all our diagnostic efforts as we move toward. The aims of these TB lavatories are to develop a gold standard mycobacteria and implementation of a proper infection control to keep these staff saved as well as to evaluate and implement diagnostic tests and strategist for linkages to decentralize site. 



This current TB lavatory group is. -- is a collaborative effort between HAND, DAIDS, ACTG, IMPAACT and smile to provide standardized guidelines and to assist in international ACTG A Lab Quality assurance incapacity building. The groups have been working quite effectively to bring the TB Lab is on line and get them ready for a number of the TB port calls under way to make some enormous strides that have taken place and we really have built a growing and robust network of highly skilled TB labs that will make ongoing research both to our group and other groups more of a possibility in reality. So I think I will stop here. I want to thank you for your attention and it is great to have everybody in the same room working towards these lofty goals so thank you. 



[ applause ] 



Thank you, we will switch gears and at the end we will ask you to come back up and take questions at that time. 



We'll switch gears and little of and we will have Francis and [ Indiscernible ] come up and talk about their current think that is run by WHO TDR. 



I want to thank the organ as a the month -- organizers for inviting us. First of what I want to start off with what is TDR? Then I will describe the TDR's activities in TB diagnostics and then I will introduce the TDR TB specimen and strain banks that will bring this into the next presentation. 



So what is TDR? Is a special program for research and trading in tropical diseases and is an independent program that helps coordinate, support, and includes global efforts to combat a portfolio of major diseases of the poor and disadvantaged. So you can see our focus is really in developing countries. And TDR was established in 1975 and was supported by UNICEF, UNDP, World Bank and WHO and we are the Minister bye WHO. 



Said the mission is to foster an effective global effort on infectious disease of poverty in which disease endemic countries play a pivotal role. 



So this is the wave that TDR is organized. We have business lines. The first two our stewardship and empowerment and three to 11 to do with research and with in these research business lines there is this in the middle of the screen and this deals with diagnostics and this is the business line [ Indiscernible ] so the objective for the diagnostic group. We have four objectives for the first is to define diagnostic needs and stand outs. The second is to facilitate research on test development. The third objective is to assess and assured diagnostic performance and quality. And the fourth objective is to increase access to prepare diagnostics in the developing world's taking into account gender and socio-economic contexts. 



So we are dealing with not only ADT but many others and so on. While I will be describing our key activities with in these four objectives. So for the first objective is to define diagnostic needs, the key diagnostic activities are being -- they are the results of some activities and policies which have been based on our research, systematic reviews that we have commissioned as well as on the convening expert means. 



So we have been collaborating with others on this. Based on our work, for example, there have been new recommendations for liquid media colter's in 2007. There has been a new definition of new sputum smears and a reduction of smears for diagnosis of pulmonary TB and probe assays for those with MDR TB and also LED based microscopy and the use the same day that Masson X -- the use of same day microscopy. 



We also convened an expert meeting on diagnostics for TB in children to discuss the lack of gold standards and the need for standardize methodologies for TB diagnostics evaluations. So we are also moving into this field because recognize that this is clearly a neglected area. 



So for the second objective, they keep TB diagnostic activities have been the TB spice mill and -- specimen and strain banks. One objective has been the coordination of its components of the working group which is a part of the TB partnership and we have 23 of these documents and we left them at the hotel so we will bring them up tomorrow and we also have this website which is on the slide. And this website is focused on TB diagnostics. If we will go into the third objective which is to assess quality and, for example, in 2008 we published a report on the evaluation of 19 commercially available tests. And we showed that none of these tasks are acceptable in a way this is scary because many of these tests are used and sold in developing countries. 



This report as well as many of the reports all are available for download on the Web site so you can get the PDF file. 



The fourth objective is to increase access to a prepared diagnostics in the developing world. We are now moving into operational research. We are planning to conduct operational research from the implementation of new diagnostics for TB. And we are doing this for a partnership with the International Union against TB and lung disease as well as the global fund. So we are going to do additional research and Armenia, Georgia and [ Indiscernible ] and other countries. 10% of the funds is supposed to be used for operational research so we are tapping into these funds. 



I want to give you more information about the TB specimen and strain banks. So what is the rationale? A barrier to the development of better diagnostic tools is that clinical material from TB patients and suspects from endemic areas is not readily available. As a result of this, testing and evaluation cannot be performed and the actual research is slowed down or stopped. Back in 1999 these were created and this was when Max was still at TDR and specimen bank was created and was used for the evaluation of [ Indiscernible ] and we also have the strain bank and this strain bank has already been used for the evaluation of the genes. 



So with of the objectives for the specimen bank -- what are the objectives of the specimen bank? To provide good quality specimens for highly burden countries. To set high standards of quality. To simulate commercial activity. To limit the need for field trials. To facilitate the approval process for new TB tests. And to simplify head-to-head comparison of new and existing diagnostic kits. 



Said the objectives for the strain banks are as follows: developing a large panel of clinical isolates and and characterized these streams so that they serve as a reference and maintaining distribute these to profit tool developers, research investigators and reference laboratories. 



So this basically -- this is the end of my presentation and I will -- Martin will be able to present. Hold on, Martin appeared before he gives you the details I want to make two a quick remarks read the first one is about the bank. I think that our specimen bank is really probably the unique biobank which is open to everyone. Often they are restricted to specific studies but and our bank anybody can apply to have samples and I think that is an important distinction and the second remark is that we were quite happy to be invited to come here because we are at the time, for example, the specimen bank has been in use for ten years and we have had some internal discussion over what to do with the bank. We know that maybe we need to add some new collections. We do not have all types of specimens so we are. Interested in developing some type of partnership with the FDA, CDC, and NIH to develop a big, global biobank to meet the needs of the developing countries which is very important to us and the U.S. government and perhaps also with the EU and other developing countries. So, now Martin? 



[ applause ] 



I will quickly present some main features of the TB specimen and strain strain banks. Biological material was collected and a signed consent and expected to be tested for HIV infection. We contacted the clinical information from each of these and, of course, people biology from them and the information. The patients were characterized by my cross guppy, liquid and solid culture -- microscopy, liquid and solid culture. 



The specimens that we collected word serum, sputum, saliva and urine. All of them were analyzed, coded, Allah quoted and frozen on site before -- aliquoted and for is an on-site. 



We've collected them from certain different locations. And a wide geographical distribution. We only have one active one at the moment in Zambia. 



Aid request for application was launched by TDR and we visited the field sites together with TB experts. They selected ones that underwent proficiency testing and the signed collection protocols. In a number of cases we offered GCP and GCLP trainings to strengthen their labs and we also considered refurbishing some of them. And, of course, also projects receive ethical approval and those that are covered by a specific budget. In total, we collected about with 402000 aliquots and you can see the different categories of the specimen. 



Regarding our the characterization of the patients, we put them into a four different categories. The green bars are showing the negative patients. And then you can see the different rates of TB positive patients appeared at some point we had to make the decision to collect specimens it in areas such as [ Indiscernible ] because we were [ Indiscernible ] of specimens. 



Not in all of the countries we were able to collect the full range of specimen that we wanted especially for saliva it was only possible in four countries. We mainly collected the serum and urine samples. 



The way that we selected the bio repository we want a centralized facility in order to facilitate the specimen. We went through a bidding process and we went to some sites and nowadays we are having two contractual agreements with an American company and a French facility. The tasks were related to the reception, storage and distribution of the specimens in addition to database management and quality control activities. 



We have organized three different allocation schemes. At the First we distributed 20 specimens to demonstrate proof of principle in which case the end user, meaning the applicant would be requested to disclose the nature of the test, the target molecule to be identified and the matrix to be used. In the second stage will distribute 200 specimens for the prototype test for head-to-head comparisons. In that case, we ask for the disclosure of data from previous evaluations. And we have this third level which is meant to serve the team's core operating directly with TDR speed in which case any kind of specimen combination -- in which case any kind of specimen is possible. 



In terms of accessibility, it is accessible to any interested researcher provided that they are working on projects which fit the objectives as was stated earlier WHO is the owner of the specimen and an application form can be downloaded from our TDR web site. And any data disclosed is treated under a strict confidential. 



And in the applications are reviewed by an expert review committee including seven TB experts who signed a specific terms of reference as well as confidential agreements. And before any read you they will declare their interests -- review they will declare their interest. 



These specimens are free of charge. Meaning that it is not meant [ Indiscernible ] and they are only charged handling fees in shipment costs. 



Between 2004 and today about 60% of the applications we receive it were proved -- received were approved in the main reason for rejection is lack of data disclosed by the applicants. We understand that Some companies are reluctant to share data with us. And in a number of cases we also had cases of projects which were repelled an adequate with the main objectives of the bank. The techniques presented were felt to sophisticated. In total we have distributed 12,000 aliquot, mainly serum and sputum. 



This shows the originations of the applications and we were approached by [ Indiscernible ] and part of them were working in the private sector. It should be noted here that a majority of the applicants are from the U.S. 



Regarding the outcomes, this shows the main area of research that the applications were involved in and I have listed here if the understanding examples such as the fingerprinting of serum from Gambia and Duke -- and Uganda and did a lab bank evaluation of 19. And most recently, a screening conducted by an FIND and PHRI. 



A few additional slides on Pete TB strain bank -- on the TB strain bank. We have 238 strains showing different resistance battles to first and second line TB drugs and there is no clinical information available. We are having MDR but no XDR strains. Again, we tried to achieve a wide distribution by collecting from 27 different countries which are shown here so we used by different reference terrines for identification and localized to the strains, long-term storage and avoiding the use of cold chain and all of the material was carefully controlled for authenticity, purity, and viability and we also have DNA material from each of these strains prepared for distribution now we have distribution lots through sealed vials. 



Those went through an extensive characterization process phenotypically and genotypically for first line and second line drugs. So we are now entering [ Indiscernible ] operation leader in July. 



So this was a very quick review of our activities. Feel free to use the materials presented here today for your use to present our activities. 



[ applause ] 



Thank you, Martine paid our last speaker for today is Dennis Dixon. We have invited him which heads up ASTEC and we think this could be a possible model to be utilized for TB diagnostics. 



Trying to get the slide show at the bottom and, of course, it does not like that. There. I will start by saying that I am so pleased that beat speaker flag on the name tags matches my neck tie. 



I was asked to speak today because the disease move into something different could be modeled as a similar chemical problem with some similarities in some differences that are will try to highlight and I will start by saying that the first fourth letters of your genus shares the first four letters with the [ Indiscernible ] can be very slow growing organism in your case but a fund is like organism in our case makes it difficult to deal with and I have heard at least more than once for three different infectious disease areas where the Speaker says if you really want to learn about infectious diseases at you should steady fill in the blank and I have proposed giving as good models for some of the conceptual items touched upon on our number one symbolism's because of the different presentations, and Number two, TB and Number three aspergillus. I think that agnostics are [ Indiscernible ] needs today and this is data supporting that it consider that identifying the problem is really the first that in approaching the problem. So in order to identify the problem you need to know which disease you are dealing with an individual. 



If you look at this analysis that I constructed from Dr. John Sninsky's presentation about five years ago diagnostics receive 4% of the health-care dollar and investment. So that tends to be a little bit backwards and we are fighting to play catch-up. And infectious disease diagnostics is probably in the majority so we need to do better in infectious diseases in general for a number of different reasons. I will talk about the backgrounds of aspergillosis and then I will talk about the funded contract which is referred to as AsTeC and I will talk to you more about that subsequently. That was put together to prospect deplete collect well characterized specimens with a conical pedigree for the expressed purpose of the pull mechanism to lower the risk of manufacturers to rule into the area of aspergillus diagnostics to be submitted to FDA for clearance. So the primary diagnosis for aspergillus and if you want to learn about the three areas you could click -- could pick the flavor that you want whether it is a larger, chronic, or invasive which is diagnosed mostly so I will talk about the one in green symbolic lead recognizing the in vitro color of organisms. 



TB is not normal and aspergillus is and we all encountered in the normal course of our activities whether we are inside or outside in the environment. Will have it in our upper respiratory treat and if that effort is sampled because of some chemical presentation, I put that down here in shorthand, isolation of that species is less than useful. It can be complicated because what do you do with it when it could be normal or could even drive decisions and appropriately. Blood cultures are routinely made the did despite invasive disease were you can pull of the specimen pathology and find them riddled with the packaging and we know that passes through the blood and timidly to disseminate so when we think about TB we have the same initial presentation, typically a primary disease that can establish indices locally in the lung or disseminate to multiple organisms and cause tissue invasion. So you would like to be able to go out and get a piece of lung but it leads to [ Indiscernible ] and therefore increase assembling country indicated because you could lead to death -- bleed to death. 



So where do you get it, we do you find it in the hospital, this is information that I borrowed from David Denny. 



You can see the biggest populations are in hematology and Colin G. Ware the regiment's remove the need of the immune cells that can counter the fund is from you and I. Or from people who have left the hematology wards or move to the ICU. You can see that the intensive care unit is the single most prominent place to find these, but not always, about 20% of the individuals come from CLTG which TB generate a lot of which is a good way to get the process started. 



What is survival? It depends on where you are, who is managing you and how soon you expect to have the disease and the proceeding slide, their survival is only 35%. And in trials for new drugs for aspergillus you can find REITs as good as 70% when you are not suspecting that disease. You have a much better chance of having a good outcome then not. And that is going to be operator dependent I would submit that even if I gave you the hard copy you would be frustrated because you see we have an algorithm approach for identifying [ Indiscernible ] so there is a proven disease category, a probable disease category and a possible disease category and they are all predicated on clinical risk factors. The radiography results and also factoring in nuclear and FDA tests. So is this still a less than satisfactory approach. 



There are two FDA cleared tests, in vitro tests and their lives are at the bottom that is not specific but is a four fungal and [ Indiscernible ] and the specificity on both the gis is based -- for both of these is based on the test and you can buy insensitivity anywhere from 70% up to 90%. I think it is closer to the lower portion than the upper portion and you can see that you need to causes of consecutive assays. Something that they are extremely viable Edition and other folks that do not request the tests because do not feel it would generate guidance so I think the jury is out on utility. 



So what is AsTeC and how did we get here? The message I want to make here is that we had to make a very tough choice before Lee's decided to move forward focusing on diagnostics -- before we decided to move for focusing on diagnostics and we had to pick something. We had a longstanding clinical trials and the structure that conducted phase three clinical trials for phone call agents and we added in other agents that really led to a pivotal licensure trial. And towards the end of that contract are top goal was to do better. And in the last year we were unable to reach that goal despite good efforts getting close and company reorganizations we've funded a conical network, we find did the protocol development and expected them to find the actual face three study. It began to break down as a guide to the harder and more expensive clothes and more complicated approval environment. 



So looking at this are friends you have a good idea of what you are dealing with it. It showed that for a successful tryout it required three years to win will 391 subjects in 95 centers and over 19 countries and that comes down to 1.476 per site per year not very cost effective. And in order to get people with definitive disease. Is that all the people who had aspergillus? No. Autopsy results showed that 75% of the people who died had invasive aspergillosis. We could not find what industry was funding in terms of doing the trial itself and this told me we had to Figaro who was infected. 



That is a disclaimer for white is so hard to do this because every community would want something like this -- why is so hard but not everybody is going to give up what was required in order to get or were we are in this example. 



You can facilitate data gathering for a new diagnostic and we know that we can get there for many of the expected products that have come forward. So start prospectively collecting samples so that when they become symptomatic and have aspergillosis we have a core samples prior to invention, early symptoms, we symptoms, defined disease and then afterwards if possible but we have to have a limited number of samples in order to be able to do this creed so that required making some compromising on sample collection and we were able to link the specimens to current available laboratory tests in comparison with the new tests that should come Ford and we are putting this in place so that the contractor Natalie collapse and characterizes the samples but does all of the testing for reproduce ability, and comparison testing with the tests in question. 



Contractor is Dr. John when guard at the University of Florida and he has never to reasons for wanting to know how to do this well. Collaborators are at the sites that you see here and specimen collection is done at the University of Florida, Duke and we have a separate contract for data analysis and specimen tracking and data analysis. UCB various different kinds of product as the Concorde and we will have expertise in the expected products for noting their national performance and reduce the ability and consultants and are working group. 



We have two groups of subjects. In Group one we have a subject such are high risk for an evasive aspergillosis and we require that at least half of them be where the action is that at least 50% of them must be collected from stem cell transplants. We want the deposit reflections in the samples to a bank where the disease primarily occurs in the population and in group two we have the same ratio of incidents but you're still including medical diseases that compound the test. 



This gives you the simplistic operational scheme of the contract will we have the contractor responsible for identifying infected individuals, working to generate the work force, populate them, send them to the data management contractor or processing the clinical information been sending the samples after receiving a dedicated bar code to the samples that can be followed for its life to up the system and then sharing this information in the complicated information loop and this is that actually a picture of the project officer that started this. They thought that this was a historic syndicate computer type picture. 



So we have at least for sequential blood and urine samples obtained at baseline. They are designed to be standard of care types samples. We're not going after additional material. We are trying to get pre procedures samples impost procedure samples and hopefully at that time people who get sick at the institutions will be ruled in our study so we can consent them and have the useful material. 



What you collect depends on what sample your product is targeted to and we do not know what the will be when we started in this endeavor. You're about halfway through a seven year contract out and how you preserve it might also impact the particular procedure. We do not necessarily know what that is going to be. We hope that -70 freezing will be the best but we're looking at collecting hundreds of thousands of samples so we will have to get rid of unnecessary negatives so that we do not fill up every appraiser with samples of negative because we can expect six to 20% of those are risk will go on to develop the disease. 



So vulnerability differs by the risk group and we had links discussions prove we brought our contractor in for a public meeting with the user community and grantee community and the everybody's input and everybody felt, can you divide it up into the type of risk groups were most of the action is and the samples that we have the best chance of finding it infection to maximize those deficiencies so I will go through the three slides that show you that there is a slightly different sampling scheduled and so, for example, of and bone marrow transplant subjects you see that the early on infection risk is for candid and aspergillus is later. And for this other form of blood borne cancer we have a different Cymbeline strategy and we want to be able to have both primetimes. 



It is not really important what date and when but just know that we have three major samples strategies on the three highest categories for collecting and preserving the samples. And just closing now with the realities that we don't know we do not really know how many people will come forward for this activity. We are putting together a party here and we hope people do sure what. We have had a little bit of pulmonary activity and lower the risk in getting some of the manufacturers to consider including aspergillus in their panel. We have a contract that can do the ground work that can move people into this clinical material but they need to have more clinical information but we do not know really what the target is. The ones that we have looked for have not been effective because there is not enough signal apparently are not enough that we can get out for six deleting blood that have a reliable signal. So army looking for the wrong the? We are looking at an unbiased approach and what is the difference between an effect and uneffect serum, what is the best method and Target, what is the best sample to collect, hoping that we will have some scores. 



I will finish up by saying that we have built this and we do accept referrals from our friends in the TB community and from the FDA. And I wish you all well as you consider these parallel activities. Thank you. 



[ applause ] 



Thank you. At this time I will ask our speakers, Barbara, Boris, Susan, Amy, Francis and Martine that way you can field questions at this time. 



Okay, Mark, it looks like you're ready. 



Hi, Dennis, I have a question for you. If you could give us an idea of the cost of this contract and the second would be, when is the situation different? There are dozens of groups working on TB diagnostics to would be interested in what is the decision process if you have the applicants from your materials. How would you decide who gets the materials? 



You need to keep pressing P yeah. 



Okay. 



We have an application form posted on the Web site and I can refer you how to get there and you can contact me at dd24a@nih.gov an there is a committee of the contractor who looks to see if the required fields are met and we have a scientific working group who helps advise the contractor on whether they meet the criteria. We are looking for someone who has a product on a product path that can justify access to the resources and you have to have that product that you can hand over to the contractor because the contractor will handle the assay so we will do the appropriate paperwork so that what you have this access to data. And we excess the real possibility of the test to the gold standard assays. 



A question about costs. I would say I do not have the exact figure on it and you can get this to our reporter system because it is gives the about funding amounts and if you want a broad, ballpark figure I would say in the range of a million dollars per year. You can get in contact with me and I can give you the website to look at the award amount for the contract. 



Thanks. I appreciate the session ended. Martine, I will ask you this, in the TDR specimen repository who is in charge of specify handling the sample and mailing them to the biometrics unit? 



This is covered by the teams working each collection site following the collection protocol. All of these specimens are characterized and processed on site before it being shipped to the repositories. 



Part of the reason I ask this is that I have been permanently, enticed by inexperienced in a study that I was involved in with the Department of Corrections trying to look at the instance of HIV infections and the specimens were anonymized, given that we knew that the results would have great importance if , we did a great amount of profiled in the printing and a of about 3,000 persons we found at least 12 specimens were the test tubes had been incorrectly labeled produces in spite of the fact that we provide preprinted labels. We treat individuals at the place where they were. 



Recruited into the study. We ended up not being able to publish the study because of questions that arose about that. We were able to demonstrate the incident cases with specimens one and two being from the same individual. But I discussed this level of detail and died for all into it because we can never underestimate -- dive well into it because it can never underestimate what it takes to have accurately characterize specimens that will be in the future use for a deeper purpose and the ability to go back to the original source is going to be maybe not there. 



This is not to say that I have bought into -- it is important endeavor but it needs to be properly researched and it needs to be done with these zealous attention to details. In the same way that you would want the clinical trial forms completed. I just wanted to bring this out because it is concerning to me when we start taking these things for granted. 



Thanks for raising this point because we share your concerns and we have recently started to work in collaboration with some biobanking experts in order to add some measurements and to see the samples that we receive in the repository in order to determine if the collection process was properly organized and performed and although it is not fully acknowledged, it is not a requirement, an official requirement. We would like to spend some money in developing these activities. 



This question is for the WHO group either Francis or Martine. 



I've found that it was interesting that you collected both saliva and sputum print how do you establish the two? 



That is why we it collected only saliva for the 41st countries. It was falling a specific protocol and you know how those different things are collected and it was not -- but teams over there were carefully trained to ask the patient to produce different types of a specimen. But it was challenging, yes. 



What is your criteria, sputum versus saliva. 



It was the way that they produced the sputum and recollected saliva -- 



Was the saliva from uninfected patients or normal controls the? 



It was just a swab. 



Oh, a suave. 



Because sometimes what they do is you chew on parafin. 



There is an absorbant pad put in the mouth and centrifuge and back down. 



Annie, I have a question for you pick a couple questions around ethics. You mentioned that these materials might be a useful source and it prompted a couple questions. Under what's -- what the informed consent looks like in the trials and whether those materials will allow use for other activities and whether that is allowable under standard contracts. 



And second, with or not you have a mechanism for -- one of the things that comes up obviously in all of these discussions is someone getting money to, in a sense, collect or purchase from developing country patients, materials, storing them somewhere and giving them to companies to develop assays and whether there is any mechanism for somehow ensuring the availability or accessibility or affordability of tests developed from those assays. 



That is a great question and I will start with your first which is how in the informed consent process specimens will be stored and we have a very lengthy informed consent, probably to lend the book when biological specimens are going to be stored we make that very clear we do our very best to de-identify it and if, indeed, genetics research is performed that can be a sensitive area. We do try to inform consent in such an idea that people understand what it would be stored for and they are given the ability to decline -- principle to participate entirely or there is an optional collection of extra sputum then they can participate in the study but declined to have the specimen stored and then there is an additional level of review where people will apply to the ACTG St. I know that this study is ongoing in this is what we would like to do so there is the level of scientific and ethical review that happens there as well to be sure that the steady investigators and leadership feel this is the most appropriate use of the specimen so I think that the assurance happened at both places and we are sensitive to that and you have to balance that with actual having these samples. 



Used but you have all the stored specimens that are heartbreaking if they do not get used. Your second question is how to be sure that such of the worst of all scenarios which I think you're getting at is you do a big study in sub-Saharan Africa and come up with the altar expensive diagnostic that they cannot use in Africa and I know that other groups have worked hard to work with the diagnostic manufacturers to set some pricing have time and I think in the studies that we here to lead in many ways we have used the groundwork that has been set by your group and others around pricing and that is a discussion that is already taking place. I will see that in some other areas and I think particularly with HIV Drug Development we start with the development of, while that drug is too expensive but sometimes once the need is demonstrated in the clinical trial of an expensive drug and that is a mechanism for which we can drive the price down so many HIV drugs were too expensive but once it was shown that they were life-saving and could be appropriately administered in the right setting, that helps to create effort so I think it has a bird's to drive the price down and get drugs to people. 



I think it is a two-part process and starting out with and Century pricing with diagnostics is a good place to start but I think we should not discard promising diagnostics because they will be expensive because we know that if something comes to the floor that is quite promising there is always to get those prices down really working with the manufacturers and I think we need to do both. Does that answer your question cracks. 



So this question is for Yon, I thought you gave a somewhat so green presentation of pilots -- and rightfully so, about the challenges of endpoints in clinical trials and trying to identify biomarkers and even operational challenges. You ended with funding and costs and costs of these trials as well. I wonder since this is a meeting of the three U.S. agencies, you know, NIH, the FDA and the CDC whether you have any thoughts on how these three agencies could work better together to answer some of the challenges, you know, you have put out there for diagnostics. Some innovative ways that the three U.S. agencies could work together to address this problem. Something that the foundation may be interested in helping. 



That is a difficult question. But I think, you know, the three agencies they do have their separate missions and I think good levels of coordination between who does what in the course of their mission I think is something which would benefit everybody. The other thing I would have to remind people of, the FDA is the different types of organizations because they are the regulators and need their NIH or CDC is a regulator. That kind of complicates things and I believe with the emphasis on what they call a new regulatory science, the existence of the critical path, etc., that that is the way in which FDA can contribute to advancing the science for example but we will always have to remind ourselves that the people who are in the actual divisions, they deal with the regulations and the guidance is that they have and a bit like aid charge. They may personally not particularly agree with a particular regulation or guidance but they cannot change it on the fly and that is something that I think we need to recognize. 



I have been told by others that my presentation was a bit sobering. That does not mean that I am a defeatist or anything like that but I to honestly believe that the current, what we could call stated the arts to read TB chiles increases logistical technical failure and -- trials increases the logistical and technical paper and having an active faxing or active drug not seen that because of these challenges. And also caught stripers speed we know that monetary unit is one of the bank -- cost drivers we know that monitoring is a big one. It so that alone by itself would make a tremendous difference. 



Carol Hamilton, FHI and Duke University. I really appreciate everyone's presentation and wanted to pick up on some of the implementation challenges and some of the things that Boris and some different people brought up in terms of plaintive care testing and how do you get these new diagnostics out there. Recently I have been sobered as I visited several countries in Africa to find things as challenging as even, Of course, trying to get quality smear microscopy done and not only get people trained but get microscopy slides and people have stockouts of slides, stockouts of reagents to do staining. This is very common and to look at the new technologies it is exciting but we cannot even operational lies getting smear microscopy as well appeared so keeping them as simple as possible and making sure that we have national TB programs involved and how to opt rationalize these things and even if you have a really simple test and there is no program it is not really worked so all of you know that but it just bears repeating, you know, making sure that at that international level we have those people at the Table I think is important. I do not know if anybody wants to comment on that. 



Either will try to comment could you are absolutely rates -- I will try to comment. You are absolutely right and we are trying to address that and there is still a lot of work to be done. But I mean, you are absolutely right. 



I am sorry to take the microphone the slick in the day two quick comments -- this late in the day, two quick comments. FDA is interested in being a engaged in the process and we bring a slightly different thing to the table, our priority which will satisfy regulatory record. I think my sense is that we see a rather fragmented spectrum of activities within the development of diagnostics and TB and we see another model in the AsTeC situation with the data is much more controlled and it leads me to a question to the WHO folks, Martine and Francis, what was the basis of their accepting samples? My sense is that this was a catch all type of philosophy which I appreciate serves many goals. Our vision was obviously rather different and that it was supposed to be Wylie's we intended this to be collecting specimens from within the context of a clinical trial, very rigorously categorize specimens with a bar code and the question again is just in terms of the existing specimen bank at WHO with the criteria that allowed me to get a specimen in from any site. 



Did you say what allowed you? 



What were the, I guess, qualities, or characteristics of a site or a specific specimen that said this was suitable for banking pity for my purposes they would have to be involved in a clinical trial, there would be a whole structure whether we decided in what would have made the specimens acceptable and the bank as soon be signed it, you know, obviously this was many years ago. 



We specifically in caged in perspective collections with the idea of controlling all of the steps from A to Z and by contacting teams over there in the selected countries and by calling them up carefully and providing them with a very strict study protocol and we got the sense that this -- we first assessed the needs from the potential end users as well which by the weight could be done because it was ten years ago in the needs might have changed in the meantime and then we supported the team's in charge of the collection and the quality controlled them. So that was the main criteria for assessing the quality of the specimen. I hope that I answered your question. 



So these were protocols that you had sent out to the sites? In other words, they carried out your protocol? 



Yes, we asked them to send the collection protocols that we created. At most of the time it was not related at all with the clinical trial or any trial done on that site at that moment. 



I can comment on that comity one because we have a lot of discussion and that when we put together that AsTeC. It was a little bit more difficult for the aspergillosis because you do not have the definitive microbiological culture that you would have with TB and you are in a better situation with the sputum assessment then direct observations of the clinical center. You want to minimize the noise of different populations or different stages of disease so that you are comparing a test on comparable samples when you are looking at multiple samples. This would be somewhat of an issue for us and we would like to have 700 proven aspergillosis but I think we will be looking at probably a smaller number with some probables mixed in so we're looking at some statistical assessment were some of those probables actually proven that we did not have a vital element to make it proven by looking at sensitivity analysis and statistics so we can get a broader sample but we will have a small core of pretty homogeneous samples that meant it validation test for the disease that we wanted to study at this stage that we wanted to study it.



Jerry and the others who develop these repositories, one thing in the future that we want to do is obviously be able to share samples and be able to have different labs and different systems like our investigators versus the CDC investigators etc be able to use these common resources. To be able to do this not only lapse in a position but the data standardization is important. So what about common data standards that go along with these collections for TB? Have you given any thought as to what is the best way, what system to adapt is the best and what we could potentially adopt across different efforts as the did -- we do this collaboratively. 



Actual lead are statements report is not to put together a repository but we will be putting together samples that we can use within the network be I mean not be the best person to respond to this question but I think it is not all of our interests to look at both common clinical laboratory endpoints for the repositories. 



Steve from FDA if I could just comment on the question I am sure a number of people are familiar with HL7 and I think there is a HL7 standard for tuberculosis trials and there is a FDA standard mechanism, an ISO accepted mechanism for reporting the results from TB studies and a wide variety of clinical data. 



Yes, Richard, CDISK I think is the answer and they have done some work on standardizing data formats in CDISC but is not complete and we will have an effort to accelerate the development of new TB drug regimen rather than individual drugs is the completion of the CDISC work so at least the data are captured in a way that it is compatible, etc., later on. 



I would comment again, Carol Hamilton, we actually had a NIH grant to develop the TB data standards so that has been done and is moving forward so absolutely would encourage people to use this data standards. What those two is those are actually do the elements that have been standardized which is different than coming up with a definition of what everyone is going to agree. We agree that these are data elements that have been validated through CDISC, HL7, etc., so we want the community to use them as. 



John from Colorado State university. In listening to the presentations and discussions about the repositories and some of the plans are.net here is what about, a lot of discussion around the non-TB samples and what other types of pulmonary diseases did they encompass. And not just pulmonary diseases but also other chronic type infections. 



We focused on -- we reached the point of characterization up to say that there are known TB patients but we did not go further. So we have no answer to that. 



So is it felt that that is a potential gap that needs to be filled in the future at some point? 



It will be, yeah. 



I want to add that will be presented, this is where we are now out and if we move vote for something bigger, a number of new things could be added to the bank. Clearly we are open to expand the bank in other areas and so on and so forth. 



I know that large government agencies are supposed to be soulless, so maybe asking them to soul search is incendiary but it occurred to me that I have in the past tried to excess materials through trials and studies to add to some work that we have going on and is remarkably difficult to do. Often you have to be one of the investigators that was involved or access to the samples includes perhaps even going back to sites in the consent for a specific study. I wonder if there was some thinking about why, at what the obstacles have been in the past two years in those materials and whether or not there is ready mechanisms to fix that and that was just an error or, in fact, those optics would still persist. 



I can speak from the CDRC prospective it is our clear understanding that police for CDRC archive specimens they would be available -- that our specimens would be available to CDRC of the leading groups and with RFPs that can include anyone and everyone who meet certain scientific criteria. 



If I can answer for the TBRU, I have been involved in it often is a matter of money and realities because if you want to collect samples, quality control them, a bank them somewhere in multiple countries and at the same time want to do research, it becomes a very difficult to maintain a quality control Bell US did specimen repository and to ensure that the samples are not depleted in a random manner. And to insure that and value added to the mechanism under which samples are collected is eight Research construction -- a Research Council of shrimp and if there is value added in what is intended to do -- and if there is value added in what is intended to do and there is investigators that would like to join into a fund is samples for a specific purpose yes they can do this but to become a warehouse where people get a couple samples here and there exceeds really the capacity of sample collection storage and aliquots. So we have backed ourselves off to the realities of really been part of the research team and working with us rather than becoming a warehouse. 



If I could just add we wrestled with that same situation. We knew we would not be able to easily collect proven positive samples from the subject and enough to go on to assert the basic research committee so the purpose was to pull forward legitimate tests that are being submitted to the FDA. And that is why we have a currently set so that the petition is to have your test run against the samples and the test is run by the contractor. So it is a collaborative situation with the appropriate intellectual property agreement. 



Sign such that people know when the hand of the tests they are not giving away anything at all but they are getting back data that can be used to lower the risks and save them substantial sums from having run it themselves and collect the material themselves. Thinking that that helps the public good to give us here quickly than just providing reagents. 



This is Ken Castro. I would add to this discussion that this calls on us to develop criteria up-front. Because use of terminology such as "legitimate use" is too ambiguous, what is legitimate? Of course, it is legitimate but as your perspective of the holder of the goods you would think, this is really not the ideal weight to potentially deplete the samples. That is the other thing, the samples are limited and when you're down to that last LAM, who do you give it to? 



I think part of what we need to come out with is clear criteria of what would be considered legitimate use. Make it as transparent as possible on one state so that when people are inspiring to use these they know that this idea does not quite meet these criteria so do not go there. One of the presentations was it WHO TDR, about 40% were denied and those 40% rule reflects Mark's perspective that it is difficult to gain access. But if we could make it explicit it could help this process because it is a difficult one. 



I would just quickly say that I completely agree with you and we did recognize the need to express at the very beginning access to samples and by the way we do not use the term legitimate use the express explicitly the criteria to be used. Sorry for using shorthand terminology for getting there quicker. 



[ Indiscernible ] from UCSF, and I that I would maybe Commons to follow what Marquez said. I think we really are just getting starting a team into the repository and the truth is when banking isolates and other biological specimens there are limited number of patients for whom were collected for steady 22 and there were a couple hundred and depleted overtime as the clinical trial went to Ford and then the ongoing study, 29 has him being collected from patients, all patients involved at two time point spread is really a dynamic process and is moving. I think the word but the real limitation has been funding and resources to support this activity. So I just wanted to point that out. And I just talked to Mark and it was a reference to a difference non TBTC study but I thought I would mention that. 



Coming back to the point of non-TB samples. I am come from the [ Indiscernible ] alliance lab and we have been able to use the [ Indiscernible ] sources for early testing and I do not know if that is the intended use of that contract but something like that would be released book because it was a pain to collect and I do not know if TDR or someone can do that. 



Thank you for that comment. It okay. I think that is all the questions and by thank you for your attention today. I think we leave with a lot of things to think about and I will see you in the morning at 8:00. Have a good night. 



[ event concluded ]
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Everything that gets accomplished is accomplished through our partners and our grantees. So, forming critical partnerships is probably the most important activity in our program. Working with those groups to find a really scalable and sustainable solution that leverages science and technology. Our co-chairs, the Gates family, obviously, have profound faith that science will change the world. That is woven through as well. Finally, taking big risks such as the program described yesterday. Our approach to giving involves three steps. We develop a strategy and make brands. We measure progress against that strategy. We then adjust that strategy and iterate that cycle again and again. As those of you who have worked with us know, again and again and again. Before we make a grant, we spend a lot of effort trying to develop the strategy. The issue of, what are the big questions, what are the big problems, how are we uniquely positioned to have an impact in Matt, and who should we partner with on that? After those strategies that worked out amongst the tuberculosis team and in consolation with [ indiscernible ] and they are presented to each and every foundation strategy presented to the CEO into the co-chairs, one strategy is approved, then we can embark on the process of making grants. Those grants are, generally, crafted in close discussion, collaboration with a diverse group of stakeholders who input very closely. Most of our grants are for both philosophical and pragmatic reasons, awarded to large intermediaries, the so-called product development partnerships. Global alliance for TB drug development, and [ indiscernible ] diagnostics. Representatives are all here today. The grants that we make our tied to deadlines and deliverables and milestones. Once the grant is made, the work really just begins, both for us and certainly for the grantees. We remain very involved throughout that process frequently taking positions and governance structures such as the corporate boards. Certainly, participating in technical advisory groups. And we ask our grantees to provide us on an annual basis formal feedback on how they are doing against their promises and, internally, we too are constantly asked to describe how we are doing. Every couple years, we will be reviewed that strategy and in consultation with [ indiscernible ], we would decide if there is a need for major strategic shifts. If there is, that gets re- articulated. All major strategic changes in the foundation get presented and approved by the co-chairs. Stronach so, the tuberculosis strategy has actually been, I would argue, quite consistent in the outset in that there is a phenomenally unified global response to tuberculosis manifested by the sub TB and articulated in the global plan to stop TB. It is essentially a business plan and it outlines what needs to be done, what would happen were that done, and the cost of doing that. It includes some strategic goals, the goal of 2005 was nearly met, which was too diagnosed at least 70%. 2015, which is to reduce the prevalence and death rates by 50% relative to 1990. Interestingly, if you look at it from a global level, the world is on track to achieve those goals, but it is largely because of numerical importance of India and China. That global statistic tends to obscure lack of progress in many areas. Finally, the goal of 2050 to reduce the rates of TB to less than one case per million population. It is clear that that goal will not be reached unless we have new tools such as the diagnostics we have been discussing. 



I would say from my perspective that the current TB control efforts have been remarkably successful. In fact, I would argue that the global scale up has been one of the most significant health interventions of our lifetime. It has been implemented in 184 countries and in 36 of those, they have achieved the targets. As a consequence, the global incidence prevalence and mortality are declining as rates but not as numbers, because, in fact, the rates are so slow that they are offset by population growth. The total number of cases, probably the only number that really matters, is increasing year after year. There has been significant new funding for tuberculosis, yet we fall short of what is estimated to be necessary. And I think the convergence of drug resistance and HIV are critical challenges that threaten to undo all the progress we have made today. So, it is, clearly, a half full glass or half empty, depending where your mind is. But from my perspective, the key challenges are really moving forward is to say, how do we keep the best of thoughts, the core elements that have made it as successful as it has been while upgrading to the next version of technology? You know, I don't need to tell you folks how antiquated and inadequate those current tools are. In fact, at one level, the bar is set fairly low. 



From the perspective of the Gates foundation program in this particular niche that we see as fairly aligned with our own foundation strategies is shown on this slide. It is really too support innovation and TB control through development and delivery of these novel tools. We have made significant investments in vaccines, drugs and diagnostics. Most recently, we've begun to introduce innovation -- innovative TB control programs at in partnership with countries. Those of you in Beijing or who have heard about it last year, the director general of the World Health Organization. Bill launched a program in partnership with Chinese Minister of health, and we are looking at investments in Brazil and India as well. I really feel as though TB has the potential to actually define a new paradigm for global health in that nearly half of the TB in the world is occurring in these growing, emerging economies. Certainly, more than half the world is drug resistance. These are economies, which over the next 10 years, will become driving forces in the global economy. In contrast, the older version of global health in which the rich world solve problems and paid for that in the poor world, then with TB we really have the opportunity to explore a new paradigm in which the emerging economies solve their own problems. In so doing, they free up the donor money that has been going to those countries for use in, truly, and probably perpetually, donor areas. Finally, because our investments are relatively small, we spend a significant amount -- we spent 11% of our budget on advocacy and communication. 



This slide shows you our total TB commitments today since the start of the foundation. We have committed about $850 million to TB. You can see the vast majority of that, or the largest portion of that, goes to backs -- go to vaccines. About $100 million has gone in support of TB diagnostics. I wanted to talk for the rest of my time about the diagnostics program. In one sense it is implemented with the way we work in Matt we are folk -- in that we are focused on partnering with a product development partnership. It just to put this in some context, the entire TB program for the first four years that I was there was comprised of just myself, Ken Duncan joining us in 2006 and [ indiscernible ] in 2007. We now have four full-time people who do TB at the gates location. Just by necessity, we mostly work through these large intermediary organizations. If you look at the total staffing of those organizations, they are probably close to 200 people who are working on TB. This is an image that I took out of the original grant that Mark submitted to the Gates foundation in 2002. I like it because I think it has really stood the test of time in terms of the obstacles and some of the potential solutions. Clearly, there were a lot of activities going on in diagnostic back then, but they were scattered. There was no organization that we were all where of who were able to, basically, have the capacity, the know-how, and the resources to go all the way from taken a proving -- from taking a proven concept to [ indiscernible ]. Since Mark will be speaking next, I will not say more. I think a very important and likely underappreciated transition has been the introduction of a simple concept of market segment. Prior to discussions 10 years ago, the whole world [ indiscernible ]. 



Whenever you talk to somebody about a test, there was no sense that you could have one test here and another test there. It was what we had and we needed something to replace the smear. I think moving beyond that and recognizing that we have different needs and different settings has been a huge advance. Demand creation. There was a time, and I think in many places it may still persist, where people were actually remarkably -- remarkably happy with the smear. To get people to think that there could be better technology that could make their lives easier has been another major advance. I think there has been some clarification about policy. You know, there was not a WHO in existence the last time. Therefore, there wasn't any clear mechanism by which you got the WHO to buy into the concept of test so you could get the global fund to pay for it so you could get the finance minister to actually endorse it and duplicate the Minister of health to endorse it. I think there is a lot of clarity. That has been the global funding. It is this amazing increase in global funding for TB, HIV, and malariae -- malaria. I think if you had said five years ago that we would be having this meeting, people would have looked at you and said, you are crazy. Things like the wind probe and the [ indiscernible ] test -- it wasn't inevitable that we would get here. 



Finally, invigorating the research community. There was a time when diagnostics felt squarely between what was interesting for academic and what was profitable for a company. I feel as though in many ways the academic end of that has really been invigorated. Yet there is a lot still missing. We have heard discussions about most of these points. I am not going to dwell on them. Clearly, biomarkers for tests and the platform. If you don't have a biomarker, you don't have a platform. I don't know how you do development. I think that's the situation we rapidly approach. Unless we make progress in those settings, there is probably not much development. I think it is shameful that we don't know what the mutations are that confer drug resistance in so many of the critical antibiotics. The risk of sounding like a whiny TV Guide, it just shocks me how many sequences of flu got rather leave determined and filed and compared and analyzed. We just this week published 22 genomes of TB, and I think we learned some things from it. Just to say that understanding the mutations and drug resistance is something we simply need to take on. Delivery systems for these tools, not just their existence, but they are tweaking them as these new tools, I'll. Company here in funding. Funding is one thing, coherent funding is another thing. I don't think we could have come up with a more complicated global funding mechanism for TB had we set out that intention. I think the other crucial is betting that value propositions. We've heard a lot of talk about what we actually need. I actually think that is less important than what we will study for. -- than what we will settle for. What is it that is good enough? What is the trade-off between cost? -- finally, we can rely on charity for only so long and so much. Finding really self-sustaining business models is going to be critical for the long-term success. 



Now, having said all that, I remain, not surprisingly, incredibly optimistic. I am anticipating that in the next few years come and I have learned better than to put numbers on these things, that many things will be changing fast. And the first is that what we don't know about drug-resistant TB is terrifying. If there is no reason but that should be the case. I mean, the current mechanism where in people collect strains in the impoverished and logistically complicated settings that being set up a spell three laps in those exact same settings where they do drug susceptibility testing was assuming the entire capacity which could be used for patient care. They are just generating charts and WHO documents. And then to release that with a multiyear delay and incredibly sparse sampling is just something that has to go. There is no reason. There are many challenges, but there is no deal killer reason why you cannot take the trash of the global TB control programs, take their ASP slides. Some weight, liberate the genomes that are on each of those. Subject that in a centralized fashion through high throughput sequencing. Know in real time by monitoring the program what the drug resistance is our. I suspect that they'll happen. I think there is already some great work that Bonnie has been spearheading at the CDC that is moving in that direction. 



Again, we have entered the era of market segmentation, but it is not yet real in that we don't have a whole plethora of options. I suspect that that will happen. I will let Mark talk through the specifics of what is coming down the pipeline. But suffice it to say that I think we will have different courses for different courses, and that is going to make a huge difference. Several people have alluded to the CPT are, the critical path to the drug regimen development. It is phenomenal when you think about where we were six years ago. On world's TB days, the Commissioner of FDA announced a new approach to developing drug combinations and use TB as a way of discussing that, and there were 10 major companies signed on to do that. I actually think that the technology is going to rapidly change the way that we treat our patients and diagnose our patients and monitor our patients. I think it is my vision that -- you know, I just visited this small community in inner Mongolia. There were roughly 20 households -- to call these mud huts and caves would not be overstating the situation. They all shared a single [ indiscernible ] at 80 P. set of their households. The world is changing fast even if we are not. I think you can envision in a setting such as that that patient spits in a cup and that cup has the patient's name and cell phone number, the Dr. 'S name and cell phone number. That gets delivered to a facility where there is a device which will automatically determine if that person has TB and if it is drug-resistant. That will click into the Internet in a way such that it gets reported immediately to the central CDC in Beijing, for example. It will be recorded as a case. That would generate something to the patient saying you have a serious condition. More importantly, to put 50 [ indiscernible ] in that doctors cell phone account linking together mobile banking and proper incentives. That patient would get started on treatment. Some of you may be familiar with a small company in California, [ indiscernible ]. These are you trying to keep that monitors. You can envision they are currently doing a trial here on the East Coast where on the Hill -- those are over encapsulated with a little tiny device, which essentially gets recorded when it hits the gastric acid on their skin. That gets uploaded through Bluetooth to their phone. That gets uploaded to the Internet and they were able to sit in California and get a 30 minute update on which patients have taken which bills. I don't think that that is a far-fetched concept for TB either. Once that person is found to have TB, actually going to an electronic system for compliance monitoring and then all of that gets integrated. This is an electronic smartcard forum India where the entire patient medical records are encoded in carried with him. I think it was Carol yesterday who talked about the stock outs and realities of the real world. 



I am just hoping at some point that we will go from the last side of the slide to the right side. I think that that is going to happen. Finally, I think to go from a political commitment to real patient empowerment. I went to Google and I did a search on tuberculosis advocacy protest. I started off with AIDS, actually. I got this amazing naked man running in the streets playing in front of buses. It is just phenomenal how much energy there was in the searches. Then I did the same search with TB. There were about five images. I think that that is a transformation that we are going to need in our field to make progress. And I would argue that diagnostics are fundamentally about empowerment. Diagnostics, the point of care empowers a patient to know what treatment they need and deserve that a good diagnostic empowers clinicians to provide them the right therapy and empowers the company to make money doing the right thing and empowers the government to allocate their resources in a more reasonable way. So, I have a very optimistic view of the future. I think we are going to go from episodic surveillance to real-time monitoring. I think we will go from the sea eight to the equivalent. I think we are going to go from directly observed therapy to electronically observed therapy. Paper records will be replaced by these complicated clouds. Ultimately, our patients will be required by that kind of works you are doing to get by the diagnostics. So, thank you. 



[ applause ] 



We have a few options in it, so if you have questions for Peter, we can take a few. 



Good morning. I am Michael. I am in between jobs. 



Again? 



Before, it happens. -- yeah, it happens. Thank you for your insightful talk. There is an undertone that there is a different capacity between the developing world and the developed world as it relates to diagnostics. Clearly, that is true if we were to measure that capacity. In your presentation, we get the sense of the optimistic sense of the world is flat. I was wondering, and this is an open-ended question, from -- do you have any principles or ideas or concepts that you've thought about that you think are more accurate or where we are going in the future that makes sense of this difference in capacity versus your presentation, because both extremes are too simplistic. But we need a philosophy or a guiding set of values or principles to move forward together as opposed to saying, okay, well, in the developed world, we need a certain approach or a different way to getting a new diagnostic. So, how do you kind of juggle these two views? 



That's a good point. I would say two things. First is while the vector has been cleared in terms of technology flow, innovation, and sophistication in the past 10 years from the first to the Third World, I think we will start to see that vector changing. So,-- and I think this is a really important discussion we are having here today, because I think what I heard a lot of people saying yesterday is that is likely that innovative diagnostics will be used in developing countries before here. Again, the batteries changing. That would be the first principle. And I think the second principle is that we are moving to a world of individual empowerment. Where as there was the old world where countries mattered and the old world where big international companies mattered, and now there is the new world where individuals are actually empowered to make a difference. I think that just getting the tools out to the people and letting them figure out how to use them and how to solve their own problems is going to be the model moving forward. 



Peter, thanks. I wonder if you could expand on your definition of coherent funding. 



Yeah. It you know, I think so much of progress in complicated systems is really to understand the whole value chain. I think the first step to accountability is to understand where people fit in that value chain and for people to stay in that space, make their contribution, and be accountable for that space. I think in the funding world, you know, I am just looking at this sort of bailing wire and duct tape system that has been evolved over time and the incredible workarounds that are required at every level, whether it was for me trying to run a lab at Stanford or whether it is the minister of health in Tanzania trying to run the program. It is just really complicated. I am not sure what the answer is, but -- nor am I confident that we will get to kind of a Nirvana study state. But I do think that is a constant tension to kind of keep it functional. 



I wanted to make a comment about the world being flat in terms of technology. I think one of the major problems in the developing world is procurement. Once we can solve that, then I think technology can be transferred very easily. 



A really good point. I would only suggest that they are probably one in the same. Procurement is actually a technological challenge as well. When I say technology, I am not always thinking about a medical device. Frequently, but not always. I am talking about the technology that allows the information from a rural district that they have a need for a drug to get the central distribution center and for those drugs to then get back down to the patients in need. So, I think you are right, but I would argue that part of the solution is technology. 



Obviously, your work is superb. The TB has been remarkable. As you had mentioned, it cannot stay like that forever. We are not going to have that in the sky forever. We are here really to see how we can bridge gaps, so you have industry out there which has to make a profit. It has to make a profit. Me as an end-user and in laboratories and clinical medicine, we need these diagnostics. How do you bridge that gap? What ideas do you have in terms of stimulus packages if we want to use the current political term? What can we do to bring incentives either from the government if we can as a group and individually send individual messages we have a power as an individual up to the powers that be to say, these are crises. As you saw yesterday in my talk, it is a small world. We have India, we have the Third World in New York City. So, what ideas do you have? How can we give stimulus packages to industry? How can we get them to make it profitable? How can we say, link onto your possible HPV, hepatitis B, which as you know is a huge problem. What can we do to give them the ideas? 



I begin my next life I am going to be an economist and better suited to answer the question. Not to be frank, but I actually don't have an answer. It is one of the critical challenges. As I've said, making this sustainable. I think it will come back to a lot of different solutions get tried. Does that work get pumped up the chain, but I just simply don't have a good answer. 



Thank you, Peter. Next, we have Mark Perkins. 



Good morning. I am going to shift gears a little bit. I am going to try to answer a little bit -- [ inaudible ] if I'm sorry. By talking about [ inaudible ] to try to stimulate development of technologies. I try to follow a set of my own guidelines for giving talks, specifically not using red text on a blue background, going over time, or just speaking after Peter small. I will not be able to follow all of those today, obviously. I want to talk, basically, reflecting over the last six or seven years what has happened in the global TB diagnostics space, which is -- it has a radical change. This is due to many groups influence. I am going to start by talking about situation wise as we were looking at it in 2041 we first got funding. At a time, gross deficiency was described by almost everyone who had spoken. [ indiscernible ] was -- it needs to be louder yet? Sorry. Lots of companies had the TB diagnostics interest. So, you could easy find 50 or 60 companies who wanted TB diagnostics and had something in the pipeline and couldn't convince the CEO to find it this year, et cetera. 



Almost every major company, however, and those are many small companies interested, most major companies were not interested in TB diagnostics. A few outliers were. Some others have made significant investments in TB, but for most diagnostics, they couldn't see where they are returned had come from. There were multiple logistical and financial impediments to companies get involved in the diagnostics. That is to say that it was not just one thing. It wasn't as though you could just identify. The problem is we need to know the sequence. We need a specimen bank. Et cetera, et cetera. That approach would be pulled together that would address all of these at the same time. One of those important obstacles is that there was no clear goal posts or a path. There is no victory lap with the vision. It wasn't clear if you are a diagnostic company how to hit a homerun. Once you hit a home run, how does it get to the. Who is going to find it? What is the market going to be? Specifically, who is going to save you the homerun? Who is going to clear this victory? Lastly, we felt strongly that short-term solutions or bridging technologies would be important. It would prepare the market for the marketplace for other technologies. It was necessary to pave the way. 



This situation implies the need for some sort of a program to address the fundamental problem, which was the failure of market divorces to drive [ indiscernible ]. TB is the example of reasoning. This was established really to walk across this value chain from discovery through development evaluation and demonstration of market access. No, we were intending to stay out all of this space. There is lots of discovery science globally. We are intending to stay on the mark of act No-Space, because we are distributors and companies want to do this. On both ends of the spectrums come as we will describe in a moment, it has not been obvious who heads off to you the re- agents from the discovery science. It has not been obvious what technology it developed and how it gets to patients. We've had to do more work than we initially planned. That is roughly straightforward. We don't have wet lives, so we do all of our development with partners. A typical project is we go in the discovery activity, which is an academic. We link them with a company that can help them develop it. It largely gets handed over to a company and then goes into, basically, a final prototype, which gives these evaluations, et cetera. Finally, a clinical valuation or clinical trial. And then recognizing the fact that once you have a product that works and meets your specificity targets, [ inaudible ] to use it. There are such huge impediments to the public sector and has been for many years that it was clear that we would need to demonstrate the impact of these technologies at the national level and at large scales. Eventually, all this information would impact in audible to policymakers that would form international and national policies. This work is all done primarily with Gates and other funding from the private sector and done under contractual agreements that allow us to control the timing, the delivery, the shape of the product, and of course the cost. This is something that was critical and was missing from previous efforts to enable companies to develop diagnostics. 



One of the court assumptions going into this is TB specific. That is if there is a market in the developed world for TB products. It is not big enough to get you over the hurdle of the chief operating officer or chief financial officer of your company. Nonetheless, it is a real market. The concept was that if you see in the square here that we have developed countries on the left and much larger markets with developed countries on the right. However, there is a wall between them. Most companies don't work hard to market their assays in countries that are, in fact, non- markets for many, many reasons. It was just it, financial, and otherwise. If we were able to break down that wall providing specifications, funding, mechanisms to drive the development or optimization technologies that could work in those public sectors and develop -- in developing countries, this would allow countries to reach much increased volumes. Of course, driving down costs of goods and driving up the market's. This is a model that most companies that we have worked with have bought into and now we have relatively strong data. Another essentially came in with, at which is, as Peter mentioned, it that there is not one technology that works in all places. You have to think about not only market segmentation in terms of rich people and poor people, but primarily what is the infrastructure? How sophisticated are the sources? What kind of diagnostics do they do currently? Very simply in this schematic here, segmenting the health system by levels of laboratory service. Every country has a national luck reference laboratory. Often dysfunctional, but they are there. District hospitals performed many types of assays, not often TB assays. And then [ indiscernible ] which I really [ indiscernible ] laboratories. Many, many years they have been served and trained to have good microscopy available. -- about four that, there is no [ indiscernible ]. That's about the size of it. 



Moving technologies into each of these levels helps us plan on what kind of technology would be feasible in terms of energy requirements and other things. If you bring multilevel sequencing in, no one would understand the data and be able to use it. It needs to be specific data that leads to treatment action. This was another fundamentals of something we could make. These assumptions and brought mechanisms of work had to be turned into some sort of standard operating procedures that determine how we walk to these phases from concept to impact. Each of these phases is then associated with a series of documentation. I have seen them certified a few years ago for a variety of reasons. In part, to put onto our own manager the same rigor that our partners had in companies and allow us to talk on the same basis in a very similar fashion. I won't go through these phases. Most of you understand them, but I will focus for a moment on the concept phase, which is probably the most important phase. There aren't many, many technologies floating around that are interesting. Certainly, to the owners of those technologies, they are certain that this is the answer to the problem and he would take it up. If you approach answering a TB diagnostic problem or any other problem from the diagnostics that come you are probably destined to fail. It probably has to be started from the, what are the customer needs at sides, and match it with what meets those needs. Form a concept sheep. What are you trying to achieve with this technology? I won't go through this slide in detail. I just wanted to remind myself that technology is coming to find in multiple phases. We may, put the concept ourselves or they may be already developed in FDA at the time that we come into them. I will describe some examples of how that happens. 



Obviously, if the investment is larger and also our ownership of the process is greater, to some extent at the far downstream where technologies are already quite advanced, there is a catalyst helping the company go the extra mile to understand the role they are for public good. I am going to now just go through a few examples of some technologies that we have been working through to try to answer the TB problem. Another supposition I didn't mention is that from the outset, we wanted to do things that could be done. We understood that it was very nice to have a concept of a tried quarterly. You could. at patience and tell them what was wrong with them. That is not going to happen now or in 10 years. Many things could be done within the five years, and we want to get some of those things done. One of the things is asking the question, why don't people in developing countries have access to the same standard technologies available in the US and Europe? An example is a liquid culture. This is a mixture, obviously. There are multiple reasons, but one of them was too expensive. The second is that there was no proof that this could be feasibly implemented and in developing countries even at the reference level. Thirdly, and importantly in the HIV air, [ indiscernible ] became an increasing problem. The concern that people would go from liquid culture without confirmation to the species was directly into drugs. Testing in having results [ indiscernible ]. So, some way which didn't exist in the portfolio, the data did find what the species was. To address these problems, we met with them and, basically, negotiating the pricing convincing them of the concept that they were not going to ever reach those markets with the prices that they had. If they could come up with [ indiscernible ] for us that was not volume related for the developing world, that would give them a very low market value. This became something we would be able to negotiate, which was, depending on where you bought it, in the $8 range and now it is $2. These company developed [ indiscernible ]. 



It would allow you simply to do a dipstick test from a positive liquid culture to see if it was TB or non- TB. We then put these two together. Nearly 100,000 patients were slightly over. It was kind of overkill, but it was the first one. We brought all the data to WHO to convince them and ourselves and donors that this technology could be implemented. Similarly, or the next stop on this was to try to speed the section of drug resistance. This is a picture of an honorable. This assay was actually very much like this. It was the genetics launched in 1993. This is not cutting edge technology. However, it was at a time when it was in the front page of the newspaper. WHO was wondering what they were going to do about these problems as was national programs. There is a national assay you can do to tell if they are or not. Simply working with the company to convert the specimen processing so you could do it directly from [ indiscernible ] and trialing base. This is the first 500 pages. Showing that genotypic detection of drug resistance especially for family works. In fact, this is more reliable than detection of drug resistance. This was important also working with WHO and traditional TV community to be thinking outside. 



What this ended up resulting in is a front-page paper, the "New York Times" article. I think what is significant and that in 1998, there was no one at WHO who wanted to hear about new diagnostics. Certainly, not the director of the TB program. This in 10 years later, WHO is working with the "New York Times" to get an article on front page about their acceptance of a new technology for TB. I think this is a change that has been important to our note of delivery. Another important change that Peter described briefly is the somewhat confusing but multiple sources of funding now available for global health. It allows as a mechanism to bend high approval into some sort of funding mechanisms. These early technologies are critically important establishing with the WHO, how is the WHO going to evaluate data from new assays? How do they decide whether or not they are good enough? What is the approval process going to look like and how that links to TB procurement and procurement list? How is that link to funding agencies. Essentially, now that road has been paid. We are in the fourth year of bringing new technologies to TB. I think this is one of the important changes in the last few years. An example of this is at an $87 million program countries feel of the use of technologies for [ indiscernible ] intending the tax by 2015. This is in partnership with GLI, WHO, and [ inaudible ]. 



Jerry show despite the other day. I just wanted to use it because this is a small step for man. In fact, a small step for mankind as well. The development of an LED microscope, which is an incremental improvement over conventional professional microscopy. It should be working on [ indiscernible ] microscope. [ inaudible ] is 10% better. About 50% pastor. No one is going to use [ inaudible ]. Primarily, because of the technology being so poor. Simply finding a company willing to put very high rate objects and work with us on developing an LED, reflected light scope, made sense for us because there are these laboratories into which you could immediately roll this out. A 10 percent improvement costs 43,000 [ inaudible ]. It doesn't mean they are 140 tomorrow, but they begin to be procured. Importantly, multiple other companies saw this happening and say, this isn't so hard. Now there are a half dozen. That is part of the model. We are happy to be first. We want to be first across the goal line, what we are happy for many other groups to follow in, in fact, to win the final race. 



Another technology that is very exciting has been mentioned at this meeting that I want to talk briefly about. The expert TB arrest after stay -- TB risk assay. Really, this is a tried part partnership that was extremely effective in developing this assay. This assay has many fathers, including the US federal government. It would never have been possible without specific funding from various agencies. Harvesting the multimillion dollars to word a TBS eight, which was possible in relatively short time. You know that this point, what I think is most important about this is that we were able to jointly make this simple enough that it is easy to use. As you see the schematic, you simply add a reagent. His actors -- transferred to to the cartridge and put that cartridge directly into the gene extra device, which does the sample processing. This is a slide from David's lab looking at the towing capacity on the sample reagent. As you can see, tend to the seventh, 10 to the eighth largest killing within just a few minutes. I think the bars they are, it is very rapid so this allows you to work this in a way that gets you around the biosafety of symbols that are huge toward developing countries. We took this to a multicenter trial and this is a snapshot from the package insert with some of that data showing you that overall since it was positive, patient at 100%, negative patients are at 91%. That is three samples. If you just do one expert test for patient and holes, it is fairly high. [ inaudible ] negative patients using a single test. 



This allows the rapid build time, 90 minute testing. I am showing this slide kind of reiterating what others have said earlier in this meeting. This is a real case. I was down at the hospital seeing a Serbian bully. He had hospital cough and fever. A couple weeks later they decided to do a microscopy on him. They put him in isolation. He passes his 18th birthday six weeks later and 12 weeks later his results came back and he was susceptible. While I was seeing this, we were putting the expert machines in the emergency room in Kampala so they could be diagnosed directly in the ER with TB. I think as Peter mentioned, this is a paradigm for the future if we can keep these kinds of activities sustained. Aware, developing world needs, they may be on the leading edge. In summary, I have shown you the levels of the health system and our success with multiple partners and bringing new technologies in through the pipeline and for approval to WHO. I didn't mention the technology for lack of time. We've got the big hurdles for future where we really want to go, which is reaching patients and primary care centers. So, getting some sort of primary care assay that is simple enough to use in clinics, that is. It allows you to test for complex [ indiscernible ], which is a huge challenge. It is a belief that we need to invest heavily. We are working in a number of directions to try to work on point of care. Obviously, antigen [ indiscernible ] and looking at Wham. The trying to get what Lamb and you're in really is for discovery projects. 



I bring this up now because for future funding this is specifically the kind of work that is very difficult for industry to do. It is very expensive to do this kind of basic science for a basic reagent for TB or other infectious diseases. Unless there is a huge market, and it is compelling, companies won't do it. One example of this has been mentioned. This is a quite old slide at this point, but simply showing [ indiscernible ] can be outperformed by many other alternatives. But which antigens? It was impossible to know and impossible to prepare. We worked with Bill and his group to do high throughput funding. Especially [ indiscernible ] and probe them with a couple thousand patients earnings to identify what specific agents might be possible. And then looking at peptide arrays on some of the most promising ones to increase specificity. The last couple minutes I will just say that all this work requires lots of clinical trial capacity. This is the systematic of the numbers of patients who are enrolling. This year was about 30 or 40,000 patients in clinical trials. These were obviously not drug trials, but they are, nonetheless, controlled and monitored prospective studies. This requires enormous input from our partners in the field and lots and lots of monitoring. The DRC, which is a new feasibility study mechanism, will really be helpful in this space. I just want to close out by giving a couple caveats on special [ indiscernible ]. 



We have specimen banking and we have about 50,000 aliquots of human material all from studies in our bank in Thailand. We have used only about half of them. About half of those look like they will probably not be used in the future because you collect things hoping that you know what it is and you get it wrong. We have also been required to do multiple fit for purpose collections. We work with a company who needs large volumes of special in -- large volumes of specimens. Unless you have that, you won't be able to work with them. Another important caveat here is that we have been talking about his specimen collection, but if you think about what kind of specimens needs and requirements there are two drug development and technology, for our lamp assay, I just did the calculations this morning. We've use 3500 [ indiscernible ]. There is not going to be a specimen bank to allow us to create 10 new [ indiscernible ]. You need this multiple input testing to get the assay developed. The last two slides, the situation as we came into this in 2004, there were no new tests for TB in the public sector for many, many years. No WHO mechanism, no dedicated lab, no link to policy changes, no developing country pricing mechanisms, and no public sector platforms for discovery and development of new TB testing. The situation four years later is that they are now coming onto multiple new tests. WHO mechanism was established and quite while I am out. Multiple new agencies and existing funding mechanisms signed up to take these technologies to scale up. Multiple skull -- multiple discoveries [ inaudible ]. Thanks very much. 



Was not -- applause? 



Thank you, Mark. I think to stay on schedule we will hold any questions for Mark. He will be participating in a roundtable discussion at the end of the session this morning. At this time, I am going to turn over the job of moderation to Susan. 



Thanks very much. Thanks again, Mark and Peter. We look forward to your comments later this morning as part of the roundtable discussion. We will switch gears a little bit now and obtain an industry perspective both on the new TB diagnostics as well as C-5 biomarkers. First is Vivian Jonas. Welcome. 



Good morning. A little disclaimer. My talk is a little bit about FDA approval getting development of TB products some years ago. This all happened a long time ago. We all know and we have all talked about the current rate of TB as declining in the US. But last I talked to the CDC, the revised numbers were going to be like 10,000 new cases a year in the US. So, it is a small market. The costs for developing a TB assay are quite high. The burden to proving that you are test works the way it should is also quite steep. And there is a limited economic incentive to developing a new test for TB for the US. Sorry. As a reminder for those of you who don't know, and most of you do because this test has been on the market for quite some time, is the MTD is for the detection of [ indiscernible ] in center positive and concentrated segments prepared from [ indiscernible ]. So, we got approval in 1995. We got approval for smear negatives in 2001 using pretty much the same data. We were never able to get a claim where we couldn't use this except in conjunction with [ indiscernible ] culture or the smear. I was asked to talk a little bit about the hindrances of getting approval for a TB test. I realize that the landscape has changed. Remember, this is the perspective from some years ago. So, it is very difficult, and I still think it would be difficult, to conduct trials in the US because of a low incidence of disease. 



We had to do most of our studies in the US. And I understand the importance of doing trials in a low prevalence setting, but you also need to have enough positives to prove that your assay works. So, there is always this trade-off in settings. One of the stories that I am fond of telling, which shows the burden that sometimes gets placed upon companies, is a requirement for testing viral cultures. There were good days and bad things about having to do tests for viral cultures for cross reactions with TB. I was able to spend a week in Arkansas with Kathy Eisner. On the other hand, it costs quite a bit of money to have to go somewhere to test viral cultures when we could have simply done a blast search and shown that there was absolutely no complementarity of our algos with knowing viral sequences. This was a case where we were asked to do something that place a burden on us where that was really not a good scientific reason to do so. Also, at the time, and I think we are hearing that there may be changes, the submission of data generated from frozen specimens, even though those had been prospectively collected, was not permitted. Of course, we all know that a PMA submission was required, but many people probably don't understand that when we started the process, it was a five 10 K. submission. Halfway through, it was switched to PMA. Although FDA did work with us by doing things like accepting some of the data that we were required to provide later, it still created a large burden on the company. We didn't only have bad experiences with FDA. We were the first to demonstrate a agreement of a molecular test with patient diagnosis. Overall, the time that I have been working in TB, I think this is really the way to go. It really doesn't matter how I test performs relative to the culture. 



What matters is how the test performs relative to the way the patient is diagnosed. The other thing is they were draft guidelines. I carried around those guidelines with me 24/seven while I was working on this test. So, there were some clearly spelled out things that we needed to do, including the testing of the Bibles. So, how can we work together to make things better? Well, it would be very helpful if there was some federal funding for developing and validating improved TB tests for diagnosis and drug resistance. I learned a lot over the past couple days about some of the mechanisms that there are in place to do that. I think that there is some funding available, but at least my experience in the past, that funding really wasn't enough for companies to develop whole products. We need to reduce the requirements for clinical validation. I think we should be allowed to perform most of our trials [ indiscernible ] to the US. That way we get enough samples that are positive, enough variability in patients, in order to show that the test performs properly. Of course, then you can have one or two sites in the US that are really low prevalence and then you show that you are specificity is also good. I think it is really, really important that we have the ability to use archive samples. For example, samples that the CDC has archived from other studies or, again, the specimen bank from find or see seven. I think the ability to use these and knowing that the results will be acceptable going into a submission would be very, very helpful. 



An alternative regulatory pathway recognizing special circumstances. Again, we have well-established, safe and effective molecular diagnostics currently on the market. In the US right now, it is just am teed -- it is just MTD. You heard about the [ indiscernible ] tests. In Europe there are many of them. Really, we know that molecular diagnostics note -- molecular diagnostics works for TB today. You all saw with the emergency use for authorization for H. one and wind for the assays. Perhaps there could be some mechanisms were an emergency use operation was granted with the caveat that final approval would come after a period of time or a number of cases or a number of specimens collected in the future. Provide the same incentive to IED companies as pharmaceutical companies get. So, many of you are familiar with the orphan drug act. TB fits, in my opinion at least in the United States, the rule for an orphan drug. A rare disease or condition affecting less than 200,000 people. Well, there is a humanitarian device exemption, but it is only 4000 people. So, we have more than 200 million people in the US and only 4000 people could have TB. Maybe those numbers could be adjusted in the same type of situation be used. 



Finally, we need second generation TB molecular tests in the United States. It is time that we had molecular tests for drug resistance as well as TB diagnosis. As my friend Phyllis says, we need a test for MAC. We need to partner with FDA instead of being adversaries with FDA so that we can actually bring new tests to the market. In an economic way and in a way really where a company can make money, because after all, we are here not only to help diagnose TB and to help diagnose other diseases, but we are also here to bring a profit to our shareholders. Unfortunately, that is the reality. So, thank you very much for the opportunity to present this side of industry at this really informative meeting. Thanks. 



[ applause ] 



Thanks very much, Vivian. I think we've got time for one question if there is one pressing question. Okay. Thanks very much. 



[ speaker/audio faint and unclear ] 



[ laughter ] 



We think alike. One thing that I really do have to bring out is, wow, you know, it is great that we were able to find ways to shake up the US somehow and get funding and make them aware of the need for bringing some incentives to bring on complex expensive technology out to the developing world. It is a pity that we can't have it for the companies. But what I would like to ask you is to have industry listened, because the first time we can -- please try to think of latching on your TB diagnosis. And there are markers out there. Nothing is perfect, but there are markers out there. You know that as well as I do. It can couple with something that is already a blockbuster. If we think about looking at the HIV-positive patient and you look at that x-ray, there is lots of diagnosis that comes up. PCP, for example. Why don't we use the platform that already exists and put that as a diagnosis as well? So, there are ways were economically you can latch on and off and diagnostics tests -- and offer diagnostic tests to a blockbuster. What do you think about that? 



Well, I think there are good things about panel approaches. Normally, -- you know, I will use the women's health example. You have a test for chlamydia and gonorrhea. It is a small way to go to do [ indiscernible ] or micro- plasma genitalia. You would offer women's health panel. What you are suggesting is that HIV panel, which is not HIV necessarily, but TB, MAC, PCP, and maybe others. It is a question of getting the people who fund the work to buying into getting that approach. 



I think that is what we have to concentrate on because I think what you do is have pupils dilate when they hear HIV. It is still people running naked around as was brought up before by Peter. There is a lot of commotion about that. I think we can capitalize on that by saying, HIV diagnosis, and putting in multiple diseases at one time and multiplexing. 



[ CAPTIONERS TRANSITIONING ]



Next is David Persing from Cepheid. Welcome, Cepheid. 



Can you hear me? I meant to come in on Sunday but my flight was canceled. 



So I missed yesterday. Maybe I should just sit down and take questions [ laughter ] but I think my role is to not speak after [ Indiscernible ] or Vivian Jonas and I think a lot of what Kennedy said has been said. 



So our project started really in 2005 with the discussions. And then ultimately initiated in 2006. To develop a cartridge based technology for TB diagnosis and benefited from financial support from the FIND as well as NIAID, which supported corrected based technologies pin we had to develop a sixth color detection system and we only had a for color detection system at that time and we had to develop a liquids on board cartridge. And someone willing to manufacture eight liquids on board cartridge was not available until NIAID stepped in. And the whole of this for the project was provided by FIND in terms of assay design and development so support and it was mentioned that David Alland provided a lot of the key academic collaboration and without their financial support and academic support we would not have been able to produce this product. Cepheid does specialized in the area of hospital health-care seceded infections and this is interesting that in many parts of the world it is actually health-care seceded infection in one of the best places to catch it is in the hospital. It sold the GeneXpert cartridge technology -- So the GeneXpert cartridge technology is what underlies the performance of the test. It is a plastic cartridge with 11 chambers and the chamber's two different things. They prepare the sample, concentrate the specimen, wash away inhibitors, purified and the click acid and carry out the reaction and there are beads that contain probes inside the cartridge in we can do something that I would tell my students never to do which is nested PCR and we can do that in the GeneXpert cartridge, relatively free of contamination risk. But a feature is that this is not just a micro cooling system, this is a macro cleans system that is coupled with a micro cooling system. 



It takes a life-size clinical specimens and concentrates them down into microleader quantities. The module moves a syringe pump up and down inside of the card shortage appeared it moves a ballot in the bottom of the cartridge to access the different -- a valve in the bottom of the cartridge to access the different chambers and this is used in all of the modules in the system. So one could build a small system with a single module. The single module system -- I do not have a pointer here. Is a pointer available? The single module system, for module system, 16 module system is the most popular. It recently we introduced the infinity system which is the exact same modular architecture but where the Carters are put in and out of the machine by use of the robotic arm. It places cartridges in the modules and takes them out to the exact same modular architecture can power a different size systems this invented the system seems like a lot of laboratory capacity and it is but actually we have had a lot of interest in the system in certain parts of the world just for the purpose of TB testing. National laboratories in the Middle East who do thousands of specimens per day, laboratories in South Africa who do thousands of specimens per month are looking at these types of systems. 



So in working with FIND we initially set out assay builds. Sensitivity and specificity range was set ahead of time and the critical feature was the ability to have on demand syncopations testing with built-in controls and there would be no requirement for minimum batch size. As patients showed up they could have specimens collected and results available within about an hour and a half. 



This project for me actually goes way back to 1992I was at the Mayo Clinic and we're interested in drug-resistant from chemicals specimens and we went into the trouble of the sequencing [ Indiscernible ] persistence and for a whole list of related organisms in order to identify snips or polymorphisms that could be used to distinguish MTB from all of the organisms that might be present actually implemented this test and performed it on critical specimens. One case was a member of the Saudi royal family that came in on a commercial airliner in to the Mayo Clinic with six drug-resistant TB and had to be worked on quickly after his presentation. So the idea is that it would directly emphasize our rpoB and sputum and had to use nested PCR because it was a theory high sensitivity protocol. It's very labor-intensive and little did I predict that 15 years later, 20 years later we would have the technology to make it so simple. 



So these were the key signature nucleotides. These at the ones that distinguishes TB so you will make primers to specifically amplifies TB you have to use these to specifically develop a assay. It is really bested by show a picture, in this case a video clip of how the cartridge works. The cartridge is made up of different parts, the body, base, lid, plunger. A sample is added in and it is green in this case and is drawn through the bottom of the cartridge and is pushed through a filter that captures and concentrate the bacteria. At that point we have to wash away the stuff so we periodically to washes and the PCR reaction buffer is then added to the samples. The chamber is syndicated with glass beads to release the DNA into the solution and the solution is then pumped into the first set of beads that contains primers and the reaction is carried out in the side of the cartridge. And as soon as the 15 cycles are completed a second round in which the primers and probes are present. At this point we detect the amplification projects with a six color detection system. It detects six independent probes and there are five for HIV and one for control which is an internal process Control. 



The system actually works and we are able to detect rifampin resistance and with the wild type TB we find all probes been signals and about the same range and with you -- mutant strains we have a delayed or no signal at all. So we have done a number of clinical evaluations and we have completed the registration and have done some WHO registration trials and are also planning on eight FDA submission with the ACTG. 



I mentioned that this is being used a set of the U.S. quite extensively and is good to see that democracy should of this technology to places that never had access to it before. This is a laboratory in South Africa that has done a lot of testing with about 2000 PCRs per month. They recently presented some data on testing of the system, the gene expert system against Ziehl Nelson and presented the data looking at sputum testing as well as extra pulmonary testing for both TB detection and Rifampin resistance. They also tested a large number of specimens that included CSF, VAL, urine, a few stool samples, whole blood and also pleural fluid. The specimen that they had the poorest performance on was on pleural fluid and the CSF worked nicely. 



So the test is performing very well and is easier to perform the assay is designed so that it can be used as patients present and can generate data in real time so important clinical decisions can be made while the patient is still there. It was released in ex-US on April 21st and we are excited about its worldwide impact. 



So what about worldwide considerations for a Nascent Biotech company? This would be our first PMA and there are higher regulatory and documentation costs and high filing fees. That is a formidable difference. Also as thick and alluded to the trials are decant -- Vivian alluded to the trials are difficult to conduct and we would have to have adequate numbers especially with Rifampin and any time that you go ex-US with a steady the costs of the trial go up so even with FIND, NIAID, and as ACTG involvement we have an eye towards its that have higher net present value of -- We have alternatives with higher net present value and these all have hired NVPDs been a TB test does and we would not recover our investment in five to seven years and it would be difficult for many startup companies to justify developing the test. 



So it is Class three characterization still relevant? MTB buy direct program, both for culture and confirmation used to be class II and in 1994 and changed to Class III. We think and I think most industry thinks that this is a significant impediment to new-product development and the FDA submission speed in one question has to be asked, what is the overall public health impact of a false positive or a false negative a versus -- versus a flu test and we know that many influenza patience entering the hospital could have a significant impact and usually does. 



Sold more advanced technology could potentially be made available where it is most needed and there are options to do low voltage versions' and the potential for cellphone and mediated satellite uplink and potential use for extra pulmonary cases and also potential for fraud and use of the same platform for other tests. And we have already seen that this is having a significant impact outside of the U.S. 



We hope that the regulatory environment will not be a barrier to innovation and diagnostic testing. If it were not for extensive extra real funding we probably would not be in the position to bring its product to the U.S. market. But we made the decision because of the support of the surrounded agencies and organizations that really want to see this test happen. So we are determined to forge ahead with eight FDA submission and we would like to go up against the AFB smear and we think this could save time and money for many hospitals in this setting. And down classification at least for the classification component would be welcomed by us in most other companies. We have said there is a need for the Rifampin test and the false positive rate at about 1% is probably equivalent to the true positive rate for Rifampin assistance so a 50% positive predictive by you in something that we need to expect when doing a trial in the U.S. 



So it is the use of that feature in the U.S. that would have to be carefully scrutinized. Thank you for your attention. 



[ applause ] 



Thanks very much, David for that perspective on the process. We look forward to your participation in the panel. 



In the last speaker will be David McNeilly. 



All I always feel like the clinical trial work that we're doing and [ Indiscernible ] is doing also is sort of eight Star Trek experience going where no man has ever gone before and my presentation will not be nearly as scientifically interesting as what has been presented earlier because we have used some of the newer diagnostic tools in support of -- we sort of fell into using them as I will explain as we developed our program. 



Industry moves very fast sort of like Tom Hanks on "Castaway" and before he leaves he is teaching the people about time, time, time. So we were approved on the Tuesday before Thanksgiving and we were on a plane to South Africa on Sunday. And our first trial was a EBA trial which is sort of the right of passage a dent in this trial -- and in this trial we fell into the new rapid tests we finished our protocol and had it all proved and everything done and were on a another point down to Cape Town to work on getting it set up and we found out that FIND would be to read the rapid tests for the space probe and we were told and we had the protocol to like start, very soon in a short period of time that they were going to test in some places and then they were going to switch and Cape town might get the space probe first and we were sort of like, this is really great because they will be rolling patience did the national program this wait so what we decided to do, we would use these tests to exclude patience because this was a drug susceptible trial. We decided that we would do both of these test speed we had to amend the protocol before we even started which is irritating to the operational and regulatory people and the company. 



We decided that we would use the government ministry of help local results for H and R susceptibility and we would use this if somebody does not have to put cultures susceptibility of assaults they can enter the trial based on both of these. 



Have been concordance for Rifampin and we took that that resistance was imputed so we decided to do them both together because they could not find out what the study was going to be. And we actual leader confirmed that 75 randomize patients were in -- were in deed resistant this was kind of an anecdotal experience could not very useful to all of you but that this sort of how we got into that. 



We use the midget culture as well as the auger cultures and that is true in our next file print this is the trial designed and this trial is already far along and the stage one patients we reported last year which was 47 rather than 50 patients and newly diagnosed patients and all of the stage to patients which was 161 rather than 150 have finished dosing with TMC207 for six months and [ Indiscernible ] have completed the two-year trial and that data has been locked and results are being looked at. The stage II patients have finished dosing and that has been locked for analysis that will be available later this year. 



In this stage I we did both midget and quantitative colter's so this is sort of like a EBA trial done with weekly samples and you can see the results on the bottom but obviously the liquid culture is much better much more sensitive, I should say than the solid culture because you can see on the right lower panel everybody is negative at week four in the TMC207 but bye week eight on the left, the lower line, the Red Lion about half of the patients are negative and I do not have smeared -- the red line about half the patients a negative but I do not have the smear here. 



We used also the rapid tests in this study to include patients. So if they were recessed into to vote Rifampin -- these are newly diagnosed patients. They could be screened and enrolled. We found out eventually that FastPlaque was not really being done and we continued eventually using the line probe. 



We did our susceptibility testing in Antwerp at the tropical Medicine Institute and this was a real hang up to get these susceptibility results and the delays proper treatment because they start out on a standardized richening since they are newly diagnosed and it is optimized according to sensitivities or safety taller ability issues -- tolerability issues and we did proportion method, DST as well as Resazurin Microtiter Assay. It does give results faster and susceptibility is done in MGIT and because of the difficulty in testing PCA in there is a need to improve the time lag and looking for rate infection of the patients that follow the course of the trial and I mentioned this already and we also have an open label trial going on. Did the previous trial, the first stage was only in South Africa where we did the quantitative qualitative studies and then we added on stage II. We're becoming more global and we are excited about it. These are patients that may be delayed diagnosed but most of them are experienced in this is a pretty difficult group of patients to follow at different speed I have a lot of communication with the Senate and it's difficult when you see the complexity of the resistance patterns appeared especially in Asia from what IC, not in a systematic manner but what I see from Korea or China about regimens or susceptibility and we get results back and communicate back with them what we found from Antwerp is above the is a really highly infected patients infected for ten years or five years, chronically failing their treatment and spreading the TB around the community. 



We are about half way and a whole fleet it will be fully recorded around the end of September early October. Most of these patients have all documented histories of MDR-TB so the rapid tests have not been as crucial but we still are using the line probe. I will get to that in the second. 



So I wanted to share some final thoughts with you that the new rapid tests we have not use them systematically in the sense that we were participating in anybody's trial or anybody asked us to use them. They have been helpful and obviously the liquid media is better for a more quick diagnosis. IM -- I have been very interested in all of the discussions going on here and seen some of the new things coming up which I think surely would be of interest to us to look at in the future. There really needs to be a real faster method of getting susceptibility results back. I personally was not aware of the space probe that is going to look at [ Indiscernible ] resistance and that is a very exciting, too because I think it will be very important to identify the XDR patients as quickly as possible. 



There is a real need for diagnostics, a pediatrics, it has come up again and again. I am a pediatric person by background so why do not to say that from a personal point of view we are planning, looking at our pediatric program down the road. Once they get there and it just is really, really challenging to think of that. We also are looking at what other trials might need to be done. And this whole discussion of biomarkers and weighs two -- ways to find surrogate markers is really important and we have done this exercise is looking at different types of trials, looking at how much it would cost and how they need to be powered. And you are talking about trials, you know, six or 800 patient trials that actually do not finish until you have lost pediatric exclusivity and the follow up is really long if you go for a two-year post treatment follow-up which we have not done. In the 208 trial we are doing two years inside think that was mentioned last summer and that is pretty crazy to me. The dropout rates are high anyway and a lot of that depends on the communities that you were working in and the differences in certain countries that are small and have a very tight administration like Lafayette or Estonia as opposed to replace like South Africa where you deal with my -- migrant populations and people get pregnant and all sorts of things happen that cause high dropout rate so I think that will be a big challenge to approve a new drug and Drug susceptible TB and MDR-TB are a little bit different. 



It could be a very effective six month treatment, you know, and looking for the lapse MDR-TB and when does relax relievo Kirk? There is no data. It is familiar to respond to treatment and I think that the regulatory agents have a lot of work to do to think about all of that and I am sure the error doing and all of the time. We'll are. in a general way, eager to cooperate with everybody who wants to bring this forward. This is not a development program of significant financial incentive to any company appeared it is what we would call in Johnson and Johnson which is our mother company a credo project. 



I think the following this meeting it would be really interesting for the people involved in looking at biomarkers and surrogate endpoints to actually have a nuts and bolts meeting of how they want to put this together because some of the stock is ready to be used and some of this stuff is still out here. You are collecting lots of samples in this and that but if you really talk about trying to bring the clinical trial, the diagnostic trial or tools. New drug, diagnostic tools Bennett has to be practical, what are you ready to do now, how are you going to approach that in the trials and see how a marriage can be made between all the different players. Thank you. 



[ applause ] 



Thank you very much David. I think at this point let's take our morning break and plan to reconvene at 20 minutes after 10:00. 



Advancing TB Diagnostics Meeting is on a short break and will reconvene at 10:20 a.m. Eastern Time. 



Excuse me, may I ask that people start to take their seats, please. 



Please, could you take your seats. 



Please, could you take your seats. Please. 



The next speaker of the morning is Dr. Mel Spigelman from the global alliance in he will speak on TB when biospecimen repositories. 



Singular, repository. 



First of all, let me give the first free country thank you to the sponsors and let me also pick up on Peter's comment because this really is not just a perfunctory thank you. I think that none of us should underestimate the amazing potential of having this meeting convened by the three U.S. government agencies convening here. I think the United States government and still the most powerful government in the world and not just militarily. I do not know how long it will be true but I think it is still true but clearly from being able to bring resources and knowledge and everything else to bear, you are looking between FDA, CDC, and NIH and an unbelievable potential to solve problems so if the organizations can walk away with a real commitment to bring with the -- to deal with the issue of TB diagnostics are a truly think that will be amazingly powerful piece so I really do think the agencies for calling this meeting together, convening it and I only hope by the end of today and the future we have some definitive follow up plans to really make it mature into something truly realistically important. 



With that, what I am going to try to present today is really what's that TB Alliance is doing in the field of biomarkers. Let me start off by separating out Greek for those of you who do not know the TB Alliance's mission is to bring new therapeutics to especially those most in need. So therefore what we focus on its contract team to therapeutic biomarkers as opposed to a diagnostic biomarkers. That is not to belittled the dependency that we have on diagnostic biomarkers but it is not the core mission of the TB Alliance and not what your position to do do so we have stayed of a -- out of it peers so I will discuss so we have in the field of therapeutic biomarkers. What I will not go into because of the lack of time we had done studies with a biotech company looking at in vitro and in vivo and potential for therapeutic biomarkers and that has led to a whole variety of the data that hopefully will be published in the future but I will not go into that and that convinced us even more than anything else that we had done that we had to get into human specimen banking more quickly than perhaps we anticipated. 



So, let's try that one okay. Try the other one -- try this one. Okay. So we have defined and I think conventional lead the therapeutic biomarkers it is one of to class's MDR-TB is giving a biomarker of drug defect. -- and one is getting a biomarker of the drug effect and what is sort of potential to does the biomarkers have and the second is a surrogate marker to validate cure from non cure and this could be accepted from earlier agencies to actually approved a drug or a regimen. So those are the sorts of biomarkers that we are looking for that I am calling therapeutic biomarkers. So the context coming to us, looking at this is probably the most efficient way that we thought that one could do this is ultimately to qualify a biomarker it has to be done within the context of the clinical trial. And to a specially qualified a biomarker for cure versus relapse you have to have stayed at which means that you are talking about 12, 24 months and to do that a prospective leave for every biomarker that comes up frankly will be totally impossible because there are not enough base III pivotal trials. 



And specimens from a face the will define clinical trial that really has all of those measurements that is adequately powered. So I am putting that on the table and that has been our thinking in terms of ever getting certainly a biomarker that could be a validated end point. We have one faced the randomized clinical trial going on now invest in conjunction with Bayer and other partners based on the child is dying and that is with Moxofloxican and the design or the drugs that are being tested is probably relevant and important parts are that in the study we have 2400 patients that will be enrolled. Receiving standard therapy for six months and 800 in each of the two experimental arms and the other points of importance is that all patients will be followed for a lease twelvemonth's post treatment and therefore this constitutes an adequate data base ultimately that could provide specimens that one could then go back into and validating important biomarkers. 



The next question is where are we doing the study? In terms of present sites, the study is ongoing. We have about 500 of those patients up and running already and I will go into them in in a little more detail. And if you look on the slides of there, the three major geographic areas that this study will compass includes Africa, Southeast Asia, India, and Latin America. So those are the areas that we will have. 



The next thing I just want to thank the sponsors because clearly for us getting involved in the cold biomarker field it has been a real experience and in terms of biostorage and biorepositories. We have been working on just leave the groundwork for this in a year and a half and I will go into the details of what has taken so long to work through the details of how you really get this up and running and insure for success so I do want to thank the help that we have received both from NIH, CDC, and other individuals to have had significant experience and we have also contacted FIND for their help and there is a difference between a therapeutic biobank and purely the diagnosis and really the biomarker for therapy. 



So this is really a. Short list of the various things that have to be considered in setting up of what we learned in setting up eighth by -- setting up a biorepository and when you really start killing the onion on what is needed to set up such a biorepository to follow the patients and a minimum of 12 months afterwards guarantees the integrity, storage, retrieval, the linking of the databases and on and on it truly begins to look like a bottomless pit of what has to be done in order to set up this type of a biorepository. 



And clearly, we were very clear Number one on what we wanted to do, first of all, in terms of the collection process and the storage process and the two items that I mentioned. But the goal of this would be to have a biorepository to which you could identify the early biomarkers of drug effect and identify and qualify a surrogate end point and the intent with the specimen bank is to turn them over once it is established to the TB R&D community and set up a panel of experts and many people that we are talking about here who would then be responsible for we believe applications and proposals to come in and actually drop out of the biobank and we see this as an extremely valuable research used only in situations where will they find experts have said that the use is, in fact, worth the effort. 



We are not, by the way proposing to find the studies that would be done on the specimens. That would have to be brought to bear by any party that is looking to use the specimen bank to qualify or test their own purported biomarkers bid so that is the goal of what we are setting up. 



Where do we stand right now? Where we stand right now I can tell you in and Finance has been a real exercise in compromise -- tell you that it has been a real exercise in compromise in the end result is that there is no way we could do the ideal couple we wanted to do if only from a financial perspective. Of what I think would be the ideal way to set up this biorepository so where we are right now, we, in fact, through long-term appropriations from across other logistics' perspectives we have settled on Fisher Bioservices for the aged and to help the training and all of that and at this point the countries that will be contributed include only South Africa and India and those sites have been selected and there will be a central lab in those two geographies and this makes for a feasibility of sample export which is a major issue as we have learned in the biorepositories. 



We already have all of the procedure manuals and detailed 50 page contracts in terms of all the details that need to be sorted out in order to really fully triggered the starting a project like this. 



With some of the decisions that have been made in conjunction with all of the experts and there were multiple is not only from NIH and CDC. We will be looking at 1,000 patients, story specimens from 1,000 patients at each of ten patient visits and you can see the visit that had been defined for which specimens will be collected the collection will include whole blood, urine, and sputum and then I will not even get into storage conditions which I think anybody who has worked with this is aware of all of the tremendous important decisions that need to be made in terms of storage conditions. 



And last but not least after extensive bargaining this is the cost for this project just to put it out on the table that this is a about a $6.9 million project for collection and ten years of storage and access to the biorepository. So even as a "add-on" it is not cheap to provide the sort of biorepositories. I think anybody who has been involved in this is aware of it and clearly the cost did drive many of the decisions around centers, a number of patients, etc. The other element that I want to focus on, this is the last slide, is what drives the numbers. The number of relapses. Because based on the early biomarker work that we did in the urine it systems and talking to a lot of the companies involved, the ends in terms of distinguishing groups are anywhere from 15 to 30, 40 in that ballpark and those are just the rough estimates. So the difficult part in terms of coming up with the ends is really the number of relapse cases. 



We did talk to, you know, TB Tech was helpful and [ Indiscernible ] in terms of getting into MDR populations. And, on the one hand, there are the pluses and minuses of getting into the MDR populations in the race the point yesterday morning in terms of working with clinical trials. So clearly if one had the studies that one could fit into in the MDR setting that would decrease the number of total specimens needed especially for the validation of a true surrogate and point. It also has the problem that the trials are longer and much harder to keep the patients on and I could go through the litany of considerations were even if you have will define centers that are flowing smoothly, we're all of the event the tips are in still using the MDR population or specially a XDR poputlation for a biorepository and there was nothing that could be brought to bear to build a biorepository in a MDR population and that is why we went with the trucks susceptible study. But clearly one of the considerations that I think is worth while discussing if we want to focus on therapeutic biobanking as opposed to the diagnostic piece of it. 



The other, I think, the other areas that I would just put on the table or more fodder for discussion I think the there on is really dad's, on the one hand, there are what I alluded to earlier. There are going to be precious few opportunities I believe to relieve build biorepositories. Especially those that can balance the true surrogate end points. I would say that is tough to afford to do it but we cannot afford not to do its end the real? Will be can we afford to do it right in a way that will, in fact, increase the probability of success to the point that we feel comfortable that when many of the reported biomarkers are raised which they will be and there are people in this room working unidentified biomarkers, what do you do with them after a? Do you wait in another five to ten years to get a face three -- phase III trial? I would say we probably need to bring more resources to appear to make sure we are doing it right and that is for discussion. 



The other area we need to look into this when we look into biomarkers for drug defect and I think we really have to face this squarely back the gold standards that we have now for drug effect and I don't know if it was Dick who showed Bob Wallace's slide between conversion and ultimate cure. It is okay but it at the end of the date that is all we have and we have a biomarker that has a great correlation to two months sputum compression and we have a great correlation to a weak correlation. And what do we do with that if that is all we have available and we ultimately to not have a correlation with cure or replace. 



So I think that is still an area that really needs an open and honest. About what we expect to find at the end of the day and I do think the lack of a truly good gold standard for therapeutic activity is an issue with in the TB field right now. 



So those are just some of the issues I think that we have been trying to tackle with in the alliance but I think we are germane to the whole community in terms of moving forward in the field of therapeutic biomarkers. 



So, with that, let me stop -- 



[ applause ] 



Thanks so much, Mel, I would like to ask you to please have a seat. I would like to will come back up to the front here on our panel members Phile, David Mc Neeley, Irene, Peter, Christine. 



So a couple of short things before we begin. I think two introductions of individuals who have not yet been introduced to this group during this meeting. The first is Eileen Navarro from the FDA in the second is Phil from the CDC, welcome. 



These are government issues moderating tools and I would like to propose something in the little bit different [ laughter ] in honor of the World Cup in South Africa I know that some of these panel members can be rambunctious so we will have these. 



I think the first order of business in reviewing the rest of the schedule for this meeting, for this particular discussion session which will last until about noon time, the focus will be on some of the underlying concepts and also talking about the rules of organizations in a specimen depository undertaking -- repository undertaking and how can such a repository meet such public health needs, industry needs. And then later this afternoon there will be a session that is focused more on strategy. So we will try to stay away from some of the elements focused more on strategy during this session. 



But to set the stage and then I will sit down. I wanted to adjust for two minutes sort of explore a definition since we will be focusing on what is being called a frozen trial initiative I want to make sure that we are thinking about the same thing. Not necessarily to have us into a definition but rather while we are having the discussion so we all have a sense that we are talking about the same thing. 



Reminder standing and Leonard and Christine I will look to you to tell me where I have not gotten this right but my understanding is that an underlying purpose of the frozen trial initiative would be to facilitate a regulatory matters and that facilitating Development and validation of particular things might be a secondary concern. I've just wanted to make sure that that was somewhat on track. 



And again, just to try to make sure we are all the thinking along the same lines before we actual start a discussion. 



I think that is pretty much correct, Susan. I'd think the frustration is not only with the regulatory side but the scientific said because I think it serves as both because if we have the correct sort of desiring of this sort of collection of specimens it will support both the science and a regulation. I think we have to do that. I guess I'm just calling to take this opportunity to highlight one and other area that perhaps has not really been overt. In putting together this workshop I think we have tried to put together some unexpected partners and I think in particular we want to bring the drug development company in the diagnostic develop companies together because we see that there is a lot of intersection between what they have to do appear there is some bias is that have to be developed here and I think there are certain things that drug companies can supply to divest the companies in terms of as Peter referred to this morning, the pressure of their studies and there is a lot the diagnostic companies can do in terms of biomarkers, surrogate end points and MDR and so on and so the bottom line is it is both the regulations and the science and also product development. 



And then just a second point of clarification for the frozen trial initiative my understanding is that the primary subject of discussion is diagnostic tools rather than biomarkers. It is so diagnostic versus therapeutic or we could engage both in the discussion. Is that preferable? Okay. And then my third and final point and then I will sit down is that again, my understanding is that this repository is envisioned to be built in the context of a trial or trials that are ongoing rather than being a de novo issue to give in and of itself. 



The final thing that I will do to set the stage because I realize that not everyone has the agenda of Pierre but just to give you a sense of where we will be going there are four discussion points that we have been asked to address in the first is the role of the FDA, CDC, and NIH in on an EDS needs and implementation of TB diagnostics. And the psychic gets to the frozen trial initiative, the bandages and limitations of the frozen trial initiative and how simple repositories could improve the pipeline for development and validation of high-quality diagnostic tests. 



The third, what can we learn from clinical trials about diagnostic needs. And then the fourth, how can a specimen or isolate repository address public health needs. 



I think I will start with the first question and maybe address the first comments to the representatives of the NIH, FDA, and CDC and what do you see the rules of your respective organizations in addressing the unmeant means in development and evaluation of new TB diagnostics. 



Okay. Maybe I can start bid so I come from the division of special pathogen and transplant products and the director of the division is actually here and [ Indiscernible ] all rule is to read you, you know, protocols for the development of TB products. And help in product development from that perspective. So we see the product development from a global perspective from pre IND all the way to post marketing. From that perspective, we view the sensitivity, specificity of diagnostics in defining a population that will be impacted [ no audio ] de-- as early as a few years back in Harvard when we spoke about the biomarker qualification process. That was rather early and we have come a long way and I understand there recently is probably going to be the development of a guidance about how the biomarker qualification process is actually going to be finalized. We have not had a clinical biomarker really comes to the process so there has to be an understanding that some of these processes are actually still in development. But pretty soon there will be more finalize process for qualification of the clinical by -- clinical biomarker and we know that people are actually able bit uncomfortable of the going through this process when it is a little bit early. But we want you to know that as we work out some of the processes themselves, that we have learned from the process. And that we can better inform people about how the process should be as they go through this initial pilot. 



Some of the people who go through these initial steps have understood how challenging it can be about what it takes is to actually assemble information from clinical trials that have used biomarkers and to assemble that in a systematic process. That can be from primary Data and it can also be from published literature. And what that does is actually makes information available so that it can be used in more systematic, in a more systematic fashion for others in the field. 



The other thing we have actually been engaged with in the division is actually in the development of the standards. And here, I would like to actually applaud the good work that's Dr. Carol has done and the people at Duke have actually been engaged in. While the division has tried to also start delegating some of those data standards in tuberculosis and also wanted to accomplish the help of our team here and working on the data standards. That is also work that is rather early. What we hope to achieve with that is to actually come up with the elements that are relatively standardized so that any work that is actually used to maybe any work that is needed to actually archive your samples and what ever, um, your samples that are collected in your repository will actually be supported by relatively standardized data elements that have gone through validation. 



Okay. From the NIH perspective I explained yesterday in the introductory section that our role or our mission is really in the fundamental research and understanding. TB as a disease and also in the development and the advancement of new health care interventions' including diagnostics the way that we have been doing this and continue our support is that everything starts with a thorough and solid understanding of tuberculosis as a disease and a host packaging interaction and without that understanding it is difficult to articulate those questions that have to be addressed in biomarker research like what is it that we actually want to measure and without having something that you can reproduce a plea measure you cannot stick onto a technology platform and turn it into a diagnostic test. So in all will be sort of have to bridge the the various aspects of fundamental science of and then teasing of those components to the upper bit Technologies beat it highly sensitive and a lick my kids and tease out those components that are respond -- and what is the highest risk of relapse and so for the. 



And the way that we address that with our various stakeholders in constituents is that we're finding opportunities as you heard yesterday that bridge the academic communities, small businesses and also more advanced product development, of course and also public-private partnerships that have really focused on technology and project the element rather than just a fundamental research read everything that we do peer review driven is so we do not decide at the beginning of the year how much money we will spend on TB but everybody has an equal shot at funding based on their scientific merits. We have very specific projects and programs that we put as solicitations that deal with clearly identify gaps in research and for instance one of the gaps that we really see more and more strongly is really going back from the highly specialized molecular or the specialization that has happened in the field. 



[ Captioner Transition ] 



One component that beer getting into -- that we're getting into more closely -- for reasons neglected is the issue of co-morbidities. We have increasing efforts in bridging the gaps in H.I.V. and H.I.V./TB. Also when we look at the way we've structured clinical studies and trials they're "clean" populations. The inclusion population is you are healthy, you may or may not have TB or H.I.V. That will become an important component when we start dealing with any specimen depositories. It may well be derailed once you go into the real field. To bridge the scientific area into those -- it's simplistic. Going outside of that area and create the foundation of field relevant information we need for Tuberculosis. We need to get back to understanding TB in its natural context. Our effort in those areas and commitment continues to be a strong part of our agenda. Our commitment to TB is solid. We try to leverage as much as we can from technology platforms and services we have available across the 280 plus pathogens we're responsible for. If you don't see an initiative specific for TB, there are many other ways that Tuberculosis is included in funding opportunities, even if it doesn't specifically mention TB. Call your program officer and let us help you. Our commitment continues to be there, especially for diagnostics. 



So at CDC we come in at a later point. In terms of diagnostics it would be field operation, operational research. It's the test in the box. If it's in the developmental stage we probably wouldn't have that much to do with it. The research is done through two con sovereigna -- consortia. Um, I know I've been admonished to not go too much into strategy. But I want to bring up one point, this deaf Rex between a diagnostics and the therapeutic marker repository. If we think of a trial with the patients being smear positive at the start to get enrolled. It's straightforward to see how that would be useful down the road. But if you are starting point is smear positive it's not that helpful in terms of diagnostics. How do you capture all of these things? Can you do it in a single repository? We're doing these field testing, operational research -- meaning how is this test really going to be implemented by health departments or clinicians in the field? Once that test is approved by a regulatory agency that's not the end. There needs to be guidance and policy on how to use the tests. And even at that point once guidelines are written, um, as we know from many fields in medicine things still don't necessarily get implemented, or implemented the right way. We also work closely with health departments after guidelines are written to get tests implemented. Including funding to all state health departments in the United States, and major city programs.



I think -- I was going to ask the others to reflect on the role of their organizations, or parent organizations. But I think largely you've done that this morning. Maybe I will asking is more interesting. That is: What do you see -- are there potentially things that the FDA, CDC and NIH could and should be doing in your minds that might further TB diagnostic development? Yellow card at the ready here. [ Laughter ] 



I'll try to take a stab at that. I first had a question that maybe we can get to. For a lot of people one of the most remarkable things is the nine letters on the same line there. Somehow perhaps this is beginning of a novel mechanism for interagency interaction. If that were true it might be interested to hear what that might look like. Most of the things I would come to mind to see happen would not be very easy to do. That is to say it would be nice to say to the NIH program officer: Could you fund someone to do make the following reagents? There maybe ways inside the NIH to channel monies towards needs. I think for the CDC, um, again there's a mechanistic string there. Work on assays or approaches that are not regulated, not approved by U.S. regulatory agencies, in the sense it would be helpful to work with the CDC on supportive evaluation, et cetera. Not a very large case load. More important from the policy end. The history of nucleic technology uptake in the United States has been heavily influenced by the CDC. A liberal approach to transitioning technologies into rapid use through policy where appropriate would be useful. For the FDA it's quite simple. Make it as [ Indiscernible ] rather than a PMA for new assays -- and that's it. [ Laughter ] 



I guess I'm supposed to comment on the NIH piece here. 



Actually Eileen -- 



I think there's something we can do collectively. There was an initiative known as the clinical trials transformation initiative. That was actually something that was initiated by the leadership in the agency and included people in academia. I think Leonard may be familiar with that, it included people that were working on cardio vascular [ Indiscernible ] Tuberculosis. There's someone this the cardio vascular [ Indiscernible ] division working on a project that involves several people in academia that is looking at safety end points and involves several academic centers. And something I was thinking about along the same lines, there have been several studies in Tuberculosis performed over the years. And in discussions that we've had about predictors for relapse, for example, we have a wealth of information but we've not put that information together and looked at it systematically. For example, for us to understand which of the early end points correlate to [ Indiscernible ] outcomes? And wouldn't it be great if we had in addition to a repository, if we also had a bank of study data so we could look at that in a scientific way and do the analysis and have that available to the scientific community. If we could cooborate and look at it. It can't, of course, be us as a regulatory agency. But if the scientific community collaborated in ways that are open, you know, that do not restrict -- intelligence and that actually are not limited it probably will allow us to look at information in a systematic way and will advance information and understanding and will support regulatory decision making. 



I was just -- I mean, with regard to Mark's question about trying agency collaboration. I would say yes and no. You may be aware of the U.S. Tuberculosis task force. That's for all agencies in the U.S. who are involved in Tuberculosis care and control in any shape or form. In the past I think we've always tried to find opportunities to work together, but only since a couple of years is the field mature enough to now have tangible product candidates. We know where we are aligned and what our hand-off points are to each other. [ Speaker/Audio Faint or Unclear ] the agencies will work closely together to say are there better ways to move from science to products to field implementation? We've existed for a long time. We've worked together for a long time. Now we're seeing opportunities to go after it. It's still somewhat of an experiment. We're limited by the constraints and the way we do business. With regard to reagent development. We're restructuring our service contracts. Depending on what type of reagents they are, there are now increasing opportunities to at least explore those things, see how -- what type of reagents are needed by the community and by the size of the community, and if things like that are reasonably done by our institute we can have a discussion about that. That was something that was much more difficulty to do in the past. But now with our restructuring it's become more feasible. 



We do preregulatory evaluation. We generated a large amount of the data for regulatory approval in the U.S. That links to working together. We've linked with FDA in the regulatory approval, and also post-approval in terms of writing guidelines and so forth. As Christine pointed out, it's hard to believe, we government agencies do actually talk. Finally, about the guidelines for more liberal use of these tests. We're fairly slow to get a liberal use of NAA in the United States. I don't think we have a great reason for that. But I will say that we had a lot of pushback from our partners at every point. Saying all you do is generate unfunded mandates. We have some ability to assist with some of these laboratory tests, but we can't pay for them all. But I think we're coming more around to the philosophy based on experience with liquid culture. If we don't get out in front and tell people this is what you need to do there will always be a hand ringing excuse. 



First let me second what [ Indiscernible ] just said in terms of information sharing. In light of that put in a plug for the CPTR initiative, of which there's a meeting for the next two days. If I had to summarize the initiative I would say information sharing, and using that information for jointly moving together between the agencies here, between the companies involved in therapeutics and diagnostics is perhaps the core element of that whole initiative, having a forum in which that information can be shared, and the piece that you spoke about is just one example. I will put the plug in for that initiative here and just say that right off the top. The second point that I want to pick up on a little bit is the drug diagnostic interactions. I don't think that has happened enough. Just from an personal example when we started the [ Indiscernible ] Phase III program. Clearly we're looking for all the problems with [ [ [ Indiscernible ] resistance. And finally hooked up with an assay. But that did not come easily. In spite of the fact that we're working so closely with FIND. Connecting those dots was harder than what it should have been. I do think we need better mechanisms for putting that place. Again, I think the CPTR initiative is a good housing initiative. Those are just a couple of the thoughts that I wanted -- 



What Mel said just echoed what my presentation -- but luck or whatever. We fell into using the rapid diagnostic. What I have gathered the last day and a half here is there's a lot of opportunity and need to share the drug development with the diagnostic and the repository work and everything else. It may not all be helpful to each one of us, but certainly we can always build together for a future when there's more drugs and more diagnostics coming out. 



Mel, what were some of the challenges you faced in using the [ Indiscernible ] assays, or at least incorporating them into the study? Can you think of things that could be done to have bypassed some of the challenges? 



You know the first issue was just -- first of all, just to lay the groundwork, as many of you know, there is that underlying question of: What is the [ Indiscernible ] out there in the world? For which there's not great data. The first thing is getting the data -- it was a big challenge. The second thing was then, again, everybody in room knows, running clinical trials, you don't find that until the patient has been on the study for two months. It's not a satisfactory way to run a trial. Getting involved at the beginning of a trial so you can include or exclude within a couple of days or hours is a huge benefit. That's been a prime motivation in trying to streamline the trials. With [ Indiscernible ] and INH the groundwork was already sort of better laid for that. What is out there to actually institute, not necessarily into standard practice, but even in the clinical trial what is out there? The first was just information gathering on what is out there. Getting in touch with companies who have something in development, or had beta testing or whatever. Second first of all, could we then use it? Clearly for the hain assay we a long time just negotiating the price to use the assays for the resistance testing in our clinical trialing, and get it down to a reasonable price. Because that had never been taken care of. You know, identifying the companies, finding out what stage their testing was at, going to the companies and negotiating with them, bringing them in to test them in the centers. We ran a couple hundred patients purely for -- this was this the hain assay, as a pilot before bringing on the Indian centers. So all of that was done. I don't even think -- I don't know if we've communicated that to Giorgio or Mark yet. That is going on between ourselves, Bayer and [ Indiscernible ]. All of those are components of what we've had to go through. 



I want to raise an issue regarding rapid testing for [ Indiscernible ] resistance. During the break I had a chance to chat with some of our lab folks. I was reminded there will be natural [ Indiscernible ]. In the United States every single professional organizations recommended for the use of [ Indiscernible ] for the treatment of Tuberculosis. It's accompanied by a star and a footnote, this drug is FDA approved, but it's not for TB [ Indiscernible ]. Is this going to be pose a problem when we seek the regulatory approval by FDA? I pose that as a question. We're happy to work through this. Will this be something that we need to tackle head-on? This is from the abstract to reality. 



Thanks, Ken. Carol? 



I will just comment back to Ken. I'm thinking, no, there are plenty of microbiology tests that may be done. You may test amp Sicilian against listeria. My point is I'm wondering if -- there's probably a lot of precedents that the labs test for that they are not clinically approved for. I wanted to go back to Eileen's comments. Your point about how clinical trial groups can work together to leverage their activities related to both clinical trials for drugs and for diagnostics. Just to go back to the data elements and standards. That was our reason for that project, so that groups could collect data relative to diagnostics and treatment in such a way that at the end of the day we could do robust secondary analysis across multiple trials looking at patient characteristics and associating them with specimens and outcome data that had been collected in similar ways. That was really the original impetus. Hopefully as that matures we can do that. The second comment, we did -- the CDC, the alliance, and a number of others got together at Cancun in December to start bringing together TB clinical trials groups to really say who is doing what? How? Can we come together about agreeing on certain end points? With the effort that the alliance is leading now, the workshop later this week, it does feel like there's some energy moving in that direction. I do think we need to maybe make sure that morphing -- moves forward. I do think there's been some initial energy there. 



That's great. Thank you. 



I have a question for Melvin and the global alliance. If you are using as part of your drug -- which was a beautifully developed and for matted platform and study -- and you are using a diagnostic assay that is not FDA approved, not even used here in the United States, is that a problem? You are using line probe, if you use an assay that is heavily used in the E.U., or the rest of the world, will you have a problem getting that drug through? 



Good question. This is only for inclusion/exclusion criteria. It doesn't have a profound effect, really, on the outcome of the trial. Although one could make that argument. We will have the data though. We don't do only line probe assays. We do convention as well. We will have the correlation data for the same patients. 



You do have to write that into your protocol? 



Sure. 



Sometimes that could create an obstacle. Would that pose a problem to get FDA approval for a drug? 



You will have to ask the FDA. I don't think that will ultimately be the case. If anything, I think it will have more data that will speak to ancillary issues. I think the biggest problem is every time we do something like that we amendment it. It takes longer to get through I RBs. 



The data should be able to be used. I think that would be good data that you could share. The second concern I have overall about the repository is one that involves diagnostic laboratories that use tests. The repository that I have goes way back. But they're frozen sediments. I think there's a big problem there. We don't -- I really don't know. I have no idea. I guess a study would have to be done on how fresh sputum compared to frozen. We don't have a repository for sediments. As far as clinical labs we're at a loss. You are not providing us with what we need. 



I just wanted to address the quick comment about an unapproved assay. If you used any of the 39 malaria assays that don't diagnose malaria there's a problem there, as well. There's levels and then there's levels. To some extent the most important aspect is validating that the people in there have the disease at merit.



Just wanted to respond to the first comment regarding [ Indiscernible ] assay that is not cleared by the FDA. During clinical trials we always encounter such things, where the sponsor propose this is not a FDA cleared assay. We always say give us the details of how the assay was done in the lab. And the performance [ Indiscernible ] of that. We review it during the submission stage. That's another level. We do work with CDRH on that, to maintain that certain standards are met. That's another option. 



Thanks, one or two more comments. Then we will move to discussion on the frozen trial initiative. 



I have a comment, but I will pretend it's a question for Mel. It seems -- biomarkers, there's a hierarchy in terms of their value and impact. Biomarker is important for drug development. Maybe we could individualize regimens [ Speaker/Audio Faint or Unclear ]. We're trying to having a biomarker early on that will predict an event that occurs after treatment is over. In fact, there may be a lot of variables as to why an individual person has recurrence. For example, there might be a small pocket in a cavity somewhere. I just wonder what your thoughts are about biomarkers to predict delayed recurrence. 



I mean -- it's the $64 million question. At the end of the day welogical only find it out when we do the right studies to test for it. Peter may have brought it up, we already know based on data that we're over treating in drug sensitive disease 85% plus of patients. We know that from historical data. I don't think it's unrealistic that we might identify those as an example with some of the biomarker work. I also don't think it's unrealistic we can identify patients who are cured at the end of treatment, not necessarily two months into treatment. I think that's a realistic goal that we could achieve. Yeah, all of your questions are valid. I think the only way we'll have the answers is when we do the work necessary. I'm optimistic we can improve on what we have today. 



Okay. It goes without saying when you said "relapses" you meant relapse. You have to rule out reinfections. I want to make it clear we have an a formal agreement with the CDC to cooperate. We have calls every Monday morning. All in all -- the opportunities are here to do more with each other. One other thing, Mel, you pointed out the differences between diagnostics and prognostic biomarkers beautifully. Everybody has to be very clear, diagnostics, do you have the decide? Yes or no? Rapid, you need to know fast, it has to be simple and clear. Biomarkers are a different thing. You collect separate samples. You look at them differently. You don't necessarily need a highly specific [ Indiscernible ] marker. It can be sent to a central lab. That needs to be taken into account too. There are very few validated surrogate end points. That is a barrier. The last thing is in terms -- you seem to emphasize a lot of Phase IIIs. We have a lot of Phase II Bs coming up. I assume you are not saying we -- Phase IIIs are the only way to do this. I would assume that we can also do a good bit of this with trials that are earlier. That's a way of feeding discovery. I suppose with yours there may be more gold standards. With Phase II could also be very useful. 



You hit the nail on the head. The question is not the Phase II Bs, are the patients followed? Is the data collected? Is it verifiable? Historically that has not necessarily been done in the way one would like to have it done. Then when they relapse due to the strain typing, that in the Phase III is being done. Yeah, if you do all of it, that's great. 



That's the intention. 



The sample size in many of the Phase IIs, you sort wonder if you are following for relapse you may have so few that the cost of adding a complex biomarker activity may not be worth while. 



[ Speaker/Audio Faint or Unclear ] 



Let me ask a question. I think Richard raised a good point. The productivity of the discussion will increase with its granularity. As a step in that process, I wonder if somebody has formal descriptions of the biomarkers they're looking for. What is it exactly that you are looking for? Without that this conversation runs the risk of really running in circles. 



Peter, one of the simple things we're looking into now is substitution of midge et data for [ Indiscernible ] or even solid culture data of sputum negativity. The math of that is being worked out, so to speak. Then potentially for utilization. If we can subject midge et in for culture that will make a huge difference. So it's been done to a certain extent, but not to the full extent. 



Mark, do you have formal -- the kind of biomarkers that would be helpful for you? 



We do. We have basically product profiles for diagnostics at point of care, and the whatever biomarker goes on to that has to achieve those profiles. There are less formal, but more detailed descriptions. If you are looking for metabolites there are many that are nonreactive and difficult to detect even if you know what they are. Others are easy to detect. Et cetera. There are some descriptions of those things depend on what they are and how easy they would to be detect. 



What I'm thinking of is a painfully detailed -- are you only interested only in a biomarker that is present in 100% of cases? Or would you settle for 97%? 



That goes into our point of care target profiles. Those we have structured in two ways. No, we don't have requirements that are restrictive. But the point of care assay has two profiles. One is highly sensitive that could you use to rule out Tuberculosis in patients. Another that is specific enough to guide therapy in positives that are -- patients that are positive. 



Great. One more question on this topic. 



I had a question regarding the need for point of care test. As Mark nicely illustrated the big challenge that we have in front of us is point of care test. I'm wondering from the side of NIAID, NIH, if there's a will to prioritize this area and allow progress. That is where we most need it. [ Speaker/Audio Faint or Unclear ] -- for this kind of tool. The second question is more for regulatory agencies. I've been hearing discussion this morning about the -- we have clearly two different landscapes in the U.S. and E.U. In the U.S. you have more stringent regulations. What we face is that we often run into diagnostic tools of very poor quality. There is the prequalification program of that literature that is trying to solve this problem. Recently global fund is also trying to step into this issue to improve the quality assurance of diagnostic tools. So I was wondering whether there's an interest from regulatory agency to get involved into this discussion and see how the regulatory pathway can be built in a way to try to really help increasing the quality of the diagnostic that end up in the market. So make -- make sure that the regulations are built in a way that they have public health impact and they're helping to increase the quality of the diagnostic that end up in the market. At the moment this is a big challenge. Of course I'm more familiar with the E.U. situation than the U.S. situation, but actually it's a big challenge out there. 



Can I just reinforce that point? It's a critical point that you raise. I was in a diagnostic red light district in India. There were 300 labs. Their real cow were [ Indiscernible ] tests. This is CE marked in Europe. These are made in rich countries paid for by poor people. It is outrageous. We have to be careful that we don't lose track of that. India spends about $14 million a year, or Indians I should say, this is eating up a lot of the fiscal space that could pay for better tests. It's a critical issue, I'm glad you raised it. 



I assume when you speak to regulations, you are speaking to devices. Maybe I can invite our colleagues here. For drugs I wanted to assure that you one of the first things we chose to do when we were thinking of writing up the guidance on Tuberculosis was to consult with our overseas counterparts. Sally or Freddy? 



-- addressed this yesterday. It does come down to that. What is the risk of us lowering the bar, basically? Yesterday I invited industry to write a white paper or a down classification [ Indiscernible ]. To be honest with you, the type of clinical trials we'll ask for is not going to be any different. I showed yesterday the differences. It's more looking at the manufacturing, the actual clinical trial, making sure you have run it correctly. Having the right specimens is the key here, too. That would apply for the 510K or a PMA. 



I would like to move to the frozen trial initiative now. I would like to invite the panel members to comment on the potential advantages, or disadvantages and challenged related to such an initiative.



Mark, you're first. 



I got that look from you. 



A quick comment to the individual -- MSF. The global fund is as you mentioned is developing a policy, in collaboration with Europe regulators, it will include a number of quality elements that would exclude some of the assays that you may be worrying about. That should come online in the next few months. 



The easier it is to do fresh -- rare events are useful to capture. Failures, relapses, et cetera. Finding those -- if you have 95% care rate, capturing the 5% that fail is important. You need to throw away a lot of the successes, or you overwhelm your freezers. I think we have to distinguish many different things like granular. You can have the genome division. You need to preface it if you are talking about specimen banking.



To get some granularity. Let's confine to banking to evaluate diagnostic tools for regulatory purposes. 



I'm a challenges guy. It's easier to talk about the challenges. The challenges are you may not know exactly what the assay needs to have concerned for you. And the default position is always freeze whatever comes out of the patient. That may or not be the exactly right thing. The challenge is if it's a sputum sample you're going to be splitting it. Or you have multiple samples on the patient, and the sample frozen is does not have [ Indiscernible ] testing from it. The process of splitting samples has technical ramifications, et cetera.-- if it's a T cell assay you will have huge differences in the populations. So whether or not you are measuring a specific [ Indiscernible ] will determine also the variability of the patients that you need to enroll.



A couple of comments of how you focused there. I think this has been done in other ways. It can be done in other ways. It's a subset of what can be done with the serial sort of approach to freezing. The problem with biomarkers for outcome, there are at least three contexts in which this is useful. There's actually no other way in my view. One is finding a surrogate marker. The second is finding a way to tell if the patients have had enough therapy. A young patient comes in, 25-year-old women with a eight-year history of Tuberculosis, she has a destroyed right lung, huge cavity in the left lung. How long are you going to treat her? What are you going to do? What are you going to do about her son who is 3 years old? And what about other H.I.V. positive brother? These are the real world situations. There's a need for some way to figure out whether the therapy is being effective. The third area is biomarkers for vaccine efficacy. We can't figure out if they will work if not knowing if people breakthrough. I think those are three areas I would advocate we focus this frozen trial initiative on. The value of serial specimens. These banks may serve the baseline purpose. In these long-term serial programs sputum is probably not the vehicle we want to look at. Why? Because after two months I think everybody will be scrambling. Once the patient has stopped coughing we're not convinced they're cured. That's not the product we need to look at, unfortunately. I wanted to make one or two quick comments to address Jerry's earlier comments. He mentioned it's complex to figure out if patients are going to relapse, whether they get on steroids, whether the organisms are eradicated. This is no doubt a challenge that we all face. I think that finding some marker for relapse is really something that we've done before. What I wanted to point out is [ Indiscernible ], which was the last TB drug that was approved decades ago, was approved based on a surrogate marker. It was a marker of a two month sputum conversion. It moved the field ahead. I think we're not aiming for the perfect cure, but I thing we can certainly improve on that. We may have to settle for a certain amount of error. But those are the sorts of markers I was thinking. I think the interplay between biomarkers is a different thing. My view is if you can figure out in a patient when the last bacillus is eradicated [ Speaker/Audio Faint or Unclear ] is not there. I think aiming simple, the focus has to be on the microbiological side. This is a very important area for debate. I will stop there. 



What I heard was a clarification is this would focus on treatment monitoring, which I think does make the picture much simpler. One could imagine trying to do other rare events. For the purposes of this discussion it's reasonable to focus on the drug development activities and the serial testing that would be necessary for that. 



But I wouldn't give up so easily on the overlap. Because I think that what you will have is some kind of a Venn diagram. Something that goes away when a sick person gets better is not likely indicative of illness. It clarifies the discussion. In the back of our mind we're hoping for a two-for. 



Susan? Just to back up the comment by Peter. If you groups like [ Indiscernible ] and a variety of others, the alliance, you are going to run Phase III trials. These are appreciate precious opportunities, as Mel said. You have to move the point of inclusion to the point of TB suspicion. You have taken advantage of an infrastructure. I can speak about the TBTC. Coordinators are screening people, going through charts, can capture that infrastructure and use it to our benefit for bank development and treatment and response development. The other point I wanted to make, I have heard several people -- there are markers that are predictors of response, and surrogate markers. The latter part is what the [ Indiscernible ] and a few others are really interested in, how to make our Phase II trials more efficient. I would -- I think what we're looking for is a Phase II end point that is better than two-month culture status, that is better than SSCC, or better than midge et. That bar is slightly different. Bill keeps reminds me about this, I give talks, I get a depressed look from the audience at the end. He reminds me that may be not necessarily be looking for a validated surrogate marker, but you are looking for a qualified biomarker that will perform better than two-month culture studies. Something that is dynamic. Something that will tell you this drug or recommendation is -- useless and to drop it. You could go back and evaluate for this purpose. 



On the one hand I totally agree with what is realistically going to coming out. That is a guide that tells you A is better than B, that is better than C. Where I still have some disquiet is getting down to the granularity. We know INH is a great drug in the first few days, by most measurements it would be beat [ Indiscernible ] and other drugs if you looked at a lot of markers of response. If you don't have some way to tie your result back to the ultimate end point, even though it may not be strong enough to be a surrogate marker, I think you want the database to be able to tie it into that ultimate end point so you are not going down the wrong trial. Whether it's Phase II B trials or it's Phase III trials, wherever you get that data from that's an area that is ripe for getting led down the primrose path. 



I'm not questioning that. Actually perfect segue to the fact that in the next 12-18 months there's Phase II trials. These are two opportunities that are about a year away that this group could get together and think about how to bring our resources together to make this work. Really when the tire hits the tarmac and we start to collect samples. Otherwise it will be missed opportunities. 



I wanted to make -- take a small exception to your comment about the importance of Phase III trials. Reducing the numbers of patients from 2000 to 500, or whatever. Or the length of the trials is a difference of a $100 million and $20 million, and so I think there's a critical need to look at the Phase III situation, as well as the Phase II situation. 



I didn't want to give the impression that I was negative on the idea. But I don't want us to underestimate the complexity. Wheel just piggyback this study on some existing study. Having been a site investigator I do understand the complexities when you talk about it. You've rewritten the protocol. Now you have to move your start point up. Some of those people are harder to get a hold of. There's a group of patients that have nothing to do with your clinical trial, the people who don't have TB. You need to capture those people, you want to capture the ones that you deal with that are real suspects. You need to follow them to find out what they actually have, if you really want to make this work well. This can be done. But which can't underestimate the resource implications. 



With this idea of doing the bio banking and the repositories, has anybody thought about doing a cost-benefit analysis of what we will get out of a bio bank, versus tying together a biomarker trials? The other thing that would do is it would take those people that are committed to the development of biomarkers and tie them into those committed to either the testing of drug, or other aspects of clinical studies. I'm not -- I'm not convinced that a repository is the proper way to go. Just to be the devil's advocate. 



Can I ask a question? Are you saying -- I would see the bio bank as a bit of a forcing function for clarity and rigger among the groups that you just described. Are you saying that the groups -- you wouldn't have the expense of clarifying the data you need to collect? Freezing them in a way that is retrievable? I don't understand why they're not the same thing. 



I think that sense they are the same thing. But when you are talking about a bio bank for a larger group of people, I think that's where you have that added expense. You have to ask the question: If someone is coming in after the fact to try and use that bank, are those really the appropriate samples for them to be evaluating their particular biomarker technology? Or should they be going and tying into an existing clinical trial, an ongoing trial, and getting the samples that are absolutely appropriate for their -- that's the point. 



Again, let me just pushback. If you are what you are saying: You should do this, not that. Are you saying there are certain biomarkers that are to be defined. 



Yes. 



I have an idea, let me go find somebody who will start a Phase III trials. Let me negotiate with them. There are other things in which it's very exploratory. I just don't see it as either/or. 



Those sort of exploratory aspects that have occurred to date has gotten us to where we are. This is what has led to all of these serelogical tests than don't work. People cherry picking samples, so on and so forth. 



I've gotten the time's up signal. Let's end with one more comment. 



On the matter of cost-benefit, I think we have to remind ourselves if it would be successful in enabling biomarkers, thereby reduce the price of Phase II sputum conversion study from $12 million to something like $5 million or $6 million I think it's not difficult to make a cost-benefit analysis. Two more points, I believe when looking at diagnostic tests there are case detection tests that the clinical trial is not the best place to try to develop those tests. You want to go to control programs where people are being diagnosed for treatment. These approaches are faster, cheaper. You also get a completely more realistic feel about people who are coughing and losing weight, but they do not have TB, they have something else. The last point, I think we're all going for the ultimate biomarker and all of that. But I wonder if we looked at sputum conversion, the culture methods, I wonder -- it's been said it's not a great marker, right. Do you think we could make it a better marker by applying standardized sensitive culture methods? I mean, if you look at Bob Wallace's correlation graph, that's a meta-analysis of sorts. It takes data from very old studies, done with all sorts of culture methods, it produces this correlation. Would this become a tighter correlation if we were switch to liquid cultures, for example? Do it in a standardized way. 



Thanks very much. Um, let's end this phase of the discussion. I believe we are off for lunch now. I would ask Steve -- at noon it says that you will introduce the afternoon session. I take it that will take place at 1:00 instead of now. 



I could do it very, very quickly. So thank you. Just very, very few comments. We'll be back at 1:00. This has been an incredible meeting so far. But we have a lot of work to do yet. We have some nuts and bolts to work out. It's obvious that the repository is going to be all things to all people. There's clearly two different perspectives. The point of care diagnostic, and there's the perspective of the clinical trial. We've hashed that out. We've gotten a lot of accomplished already. To some extent, I have to agree with Jan, there's an expense. But without a biomarker you don't have development, as Peter said. The perspective for a biomarker is -- between diagnostics and therapeutics. The main purpose for biobank is the serial specimens. That's the holy grail. Taking millions and millions of dollars and years off of clinical trial development, as well as individualizing therapy. It's the great holy grail. It does address the translation gap that exists now. If somebody came up with a marker and wanted to go into clinical development it might be years to get started. The first thing the FDA would say is did you validate it? If there's a bank to go to where you could validate, or you do that essential part of drug development it would be invaluable. Too, the diagnostics and the therapeutics have two disstint audiences. The diagnostic bank, if there is such a thing, addresses the financial point of the diagnostics developers. They don't have to go to a prospective study. It's a huge savings, huge fund burden that could be lifted. For the serial drug development -- as long you follow them up long enough to have the end points, the setting -- it's the holy grail. The yield would be enormous. I repeated myself about six times. We have a lot to do. This is an incredible meeting. Hopefully -- I don't know how it's going to be. Everybody in the room has to contribute. Whether you are at the table or not, we can really get something done this afternoon. This is very exciting. I will shut-up now. Thank you.



[ Advancing TB Diagnostics on lunch break until 1:00 Eastern Time Zone ] 



Good afternoon, everyone. I will suggest that we kickoff. Some people have to leave early. I want to welcome everyone to this strategy is session. This was intended to be a roundtable. It has taken on the unusual configuration. The purpose is to have everyone involved in the discussion. I would encourage the audience to move closer. We want to get some work done between us and want to encourage that sort of participation. This is a round table and we will take it from there. The next thing I was told to mention is there is some confectionaries applied at 1:30 that people can enjoy. Before I kick off with a couple of introductory remarks we should go around the table or along the table and introduce ourselves and can make some introductory remarks. Should we start over there with Carolyn? 



I and Carolyn Wilson from the biologics and research. 



And David. 



And Jerry Ng from Boston University. 



[ indiscernible ]. 



Jim from the National Cancer Institute. 



And David is. 



Been Jane. 



Peter.



Michael from the Department of health and Human Services. 



[ indiscernible ]. 



Christine. 



Ken, CDC. 



Susan and I just learned that not everyone in the world knows what I mean. It is the AIDS clinical trial Group. 



You are now informed. Richard from the National Institute of allergy and infectious diseases, just to be sure. 



I am Mark. 



Before we move on, I wanted to turn over to Mike to see if he has any initial the remarks, perhaps introduce his concept and I will go through a couple of slides, as well. 



Thank you, Leonard. I have been away from TB for about four years. It was interesting to come into this meeting cold. My observations are tinted from that perspective. The first I found is that there is a lot more going on in terms of people and groups banking specimens for whatever purpose than I had ever realized. My suspicion is there is even more going on. Dietrich here, although the need has been well justified, if this has been done several times and in several places in the past, before someone comes along and creates yet another bank and someone used evaluation or assessment earlier demand that one of the presentations, it might be necessary or useful to actually do an assessment of what has been done, why it works, with the impediments have been and challenges, that I think we're being talk about with the idea of coming up with some consensus principles or important factors that people can agree on that can lead the way to whatever went forward. The second observation I have is defining what the U.S.' government roles should be among the three agencies working together as was pointed out. I think the most important is to ask the question, specifically, of what is the value added? There picks are other processes at the global level that are pushing very hard, whether they be complete donors, technical groups, etc.. I think that one piece of value added as demonstrated in this meeting is coordination or organization around and made certain perspective and that simply might be in the pursuit of a new diagnostic or diagnostics. How can we do that efficiently such that it leads to FDA approval? The third observation I have is that in some of the comments, depending on who is speaking, there is talk about creating the bank or frozen repository versus an equal emphasis on the process and value in the process in terms of getting there and creating new knowledge or new partnerships that lead to something that is productive. Then, the last point or observation I had was that-It was the focus of that one of my own clear questions in the middle of jet lag was that there are different perspectives about what is needed or how we get there for diagnostic in the developed world versus the developing world and I think what Peter's demonstration and with some of the acclaim that, we need to talk about-we need to recognize their it an Internet link in the development of these diagnostic labs while recognizing some of the differences and taking advantage of all of that, somehow. Leonard, there or four quick observations. Thank you. 



I just had a couple of brief slides here two at least said of the mission. Again, I want to reinforce what Mark has stated. These are concepts put on the table and facilitating bringing together quite a large spectrum of different parties here. We think we can see the need for . We might be wrong and I am certainly aware of the fact that I have stuck my neck out pretty far in this venture and it remains to be seen whether I survive. Having said all of that, let me put the vision out there and see how far we get. A lot of this is just reiteration. The whole idea of the frozen trial proposal was to answer the question whether in partnership with ongoing clinical trials, we can assemble a target the collection of specimens? This would be designed prospectively and we would know what specimens we would get and would be stipulated in the protocol. It would be done with statistical record the there would be no bias in terms of the specimens included or excluded. We would have the statistical strings to take care of follow-up, missing data, etc.. It would be able to support market applications, possibly, for diagnostic tests and biomarker qualifications. I wanted to point of some of the differences I saw between this initiative and traditional banks. This is not classical bank or repository where it will not take everything. It is obtained two a rigorous protocol and each would be linked to protocol specified in clinical data and established the standards can be used. The number and nature of specimens would be predetermined, not to open ended commitment does-not an open-ended commitment. That would basically be the key to all of the data sets because this would allow access to the data, demographics, this number, obtained, etc.. Obviously, things for that quality control and the specimens, the sample acquisition and the date entered into the bank. This is watered-down informations that would lead to the samples. We have to make decisions and decisions will be made over a long period of time about what the diagnostic assays support. This has been touched on this morning, these are some of the areas we think diagnostic labs are needed and they support some or all or no of them. Markers for durable outcome following treatment and primary care, diagnostic for tuberculosis in children. Markers of resistance, activity and community, these are all on the table. With types of files should be targeted? We need to look that treatment shortening files that might enrich the database for breakthroughs for relapses, MDR, which would doobie the same and vaccine files that would be different and prophylaxis that would serve different purposes. We are looking a huge campus and is part of our job on how to utilize what is most valuable and prioritize. These are things that you do not have to spend any time on. This was just messing around, basically, with the types of Major Sweeney to consider with optimizing what we can get out of the initiative. I have the different types of objectives that one wants to accomplish, the different types of biomarker or test that one wants to support, whether this would be a point of their diagnosis, TB diagnosis, pediatric TB, etc., biomarker, whatever you choose, I have listed all of those objectives down the side and along the top I have listed the different frameworks in which they can be looked at. Which would be serviced by the initialed diagnostic specimens? Which would be serviced by sequential diagnostic specimens? Which would be serviced by drug sensitive, drug-resistant, vaccine, was sort of samples would be needed? This is a very crude example of what would have to go into maximizing the benefit that we can get from any collection. Again, this is some of the practicalities that need to be addressed. At from point, the rubber must hit the road. What specimens will we get out that? Will they be tissues, fluid and what populations--I think these are some of the things that have to be parceled out. At this point I will stop until you a little bit about some of the current events. At from point during the conception and putting together of this meeting, it was clear to us that TDR had established a bank for specimens of TB. As it has transpired we learned more about these initiatives and TDR had very kindly compiled some of their thoughts about a possible collaboration on this sort of thing and some of the points that were listed year are very practical and need to be discussed. We might not complete the discussion that they are all on the table for looking the practicalities and wanted to bring them into the discussion. The other thing I wanted to reinforce that Mark had mentioned is the vision here is really a fully collaborative thing. I do not think any doubt one of the government agencies pretends to want to have any ownership stake of this is the traditional public/private partnership and the strength of this whole meeting. I think what those spots in mind, perhaps I can turn around to my colleagues and look for a little bit of support there. 



If I can just jump in, I am bubbling over with this aha moment, which generally means that I am wrong. I am looking the title and am realizing that we are not talking about that. We are talking about--For tuberculosis drug trials. It suddenly dawned on me that many things line of in that context. The first is that it really gets to the discussion in the open session peaks where the issue of additionality secret is not to say to stop that this is the solution but there is extra work to be done and it's pretty defined in the scope. The second is that the timing is critically linked accepted to the upcoming clinical trials with TB drugs and would have been an academic exercise fix years ago and would be water under the bridge three years from now. To put it in that context-like I say, generally when I have these feelings it is because I am wrong. If that is right now, it helps to frame the rest of the discussion and get into specifics and process. 



[CAPTIONERS TRANSITIONING]. 



Any other comments? 



I think Peter Ackroyd point is interesting and there is another sort of potential model that could be utilized that also have strengths and weaknesses which is something we have done in our network which is to create a kind of umbrella protocol for patients enrolled in this case for anti-viral treatment trials where such trials, patients would be enrolled in this umbrella protocol were we use data from the primary trail but they continued to fall than perhaps afterwards and cut specimens. Then you could consider eight umbrella trial that will not only and will people in a randomized TB to control and I do not know what other data you particularly want but it would give you some governance on which treatment trials may be suitable for participation. You know, you would not want every the tiny pellets study and it would avoid some of the pitfalls that we have run into in terms of protocol team's feeling that this sort of corned the specimens indicate -- sort of owning the specimens and the date that and that would be another model to consider for this group to take on. 



I am going to take the liberty of doing little bit of answering here. I think those are good suggestions and something we have to debate. Obviously one of the concerns is to impose some sort of limit on the scope the project. We to not want to bankrupt ourselves sporing billions of specimens that do not serve a purpose. We want to be inclusive but we do not want to overextend ourselves. You know, I thought that the time is good for striking out as Peter had mentioned there are a couple of trials that are going to start and this is material that we will not have another opportunity so we want to get to that basic stuff, it is a very unique opportunity. Because he really have not been at this crossroads before. I think there are so many points on the table. 



I think that if Peter's point leads us to a decision that is very helpful because we need to the side pit 90% of our costs are four negative speed they are very expensive and very important but not for any of the other uses. So if that is a decision that really refines three quickly. And then a whole other logistic decisions get made about ownership emplacement and are they stored at the sites, etc.. 



I just want to second Michael's point that I think -- because we worked through this and it was tough. If we can quickly itemize what is out there but what has been done, what is of there because frankly even you have got a great diagnostic repository. And so I am not sure how would that be complemented by doing another one, for example. What would you look for if you were to do a number one. I think that could be done quickly that could be of tremendous benefit just to happen over -- have that overview. 



There is another point that has started to bother me to rub the day today and that is a key step back even one level backwards. We're talking about wanting to collect specimens but we have not yet defined clearly what questions we actually want to answer with them. The reason I am saying this is that when you look at drug trials for instance what you're really interested in is not necessarily -- at the end of the day we want drugs to work but the specimens that are going to be most useful for any response to their peak event, or the patients who do not respond because those are the ones that have to be followed up and those are the ones that we actually have to power our studies for a particular look at diagnostics is the exact opposite way. We need to identify those individuals who have TB but not in the context of coming with high suspicion of TB but a perfect situation at the time of cough did you are presented with a patient who has Reznikoff, might have TB or not and the way that we have are negative controls is not necessarily to compare patients on the field conditions but to stay healthy or TB or we say drugs work of the rare event are the most informative because one thing that we cannot forget and the establishment of any of these studies pretty even if it is for the regulatory approval of biomarkers is that there is a heck -- there is a heckuva lot of learning to be had and those populations that will be benefiting from a change in the intervention is going to be critical. So to go back and see what are the questions that we have to dress or what do we really want to see will determine the size of the banks, what negative controls we have to pull and whether they can come of a trial or whether we really have to end of doing a couple for a good prospective studies to answer those questions. So it really depends, I think of what this whole initiative should go and what the opportunities are to mind the existing data set versus having to create something new. 



I guess what I'm going to try to do is focus us a little bit. One of the things that sort and is. 



Debated here is what the focus of the bank is always the focus would be whether it is pointed care diagnostics or whether these are diagnostic biomarkers to figure out where the drugs were and I think we have to debate. We have the opportunity to decide how to develop this bank and we have to decide our priorities. And I think the striking time is good for. 



S at the moment because of where we sit now and I think we want to capitalize on these specimen collections to the extent that we can. I know that this is another question that might have just raised [indiscernible] we are talking about biomarkers for drug trials. This is where we have to set out what we can do. 



In my mind I see a clear distinction between the diagnostics that are needed for peace findings and I would include point of care tests in that category. It is all about finding patients with TB. And they need a certain type of repository. And it is the repository where you have a lot of the negative since a one and so forth. You do not need a critical child. On the other hand, we are now getting asked for another type of diagnostic or marker which is driven solely by the reality that we now have products to develop. Drugs and vaccines. And they've raised a number of requests for new markers to facilitate the drug development. Some of these I think may result ultimately in a diagnostic test that goes to the -- becomes part of patient care like, for example, if we would have a marker that in clinical trials that would determine durable care. You can see how we Mercker like that would be useful alternately in a clinical practice. 



But then, on the other hand, when you are thinking about protection for vaccines. If we are successful in finding protection for vaccines is not so easy to see how you would translate that into it a diagnostic test that you would use, you know, all of the infants that are immunized or something like that. 



So for me the other type of diagnostics, the ones that are primarily there to support product development they require a different type of repository and that is a repository where we, you know, we have some fragmented efforts going on to build one. But something more organized, more strategic would help as well. 



So I tend to beat very practical -- tends to be very practical and support the concept for companies or researchers could use specimens collected under IRB and many do not have the of the structure to collect the specimens appropriately and we keep talking about specimens like blood and urine and sputum but those specimens just thrown into the freezer after they had been collected may be totally unsuitable for the deployment of any assay. 



-- of any assay. 



I would be a battle bit careful about talking in this way about blood, and sputum, and urine where we need a process sample of some sort and, in fact, will likely to. 



I was thinking that in the assessment we could include as well a whole chapter on what you've said about involving the end users and they would define clearly what they need in terms of characterization and collection processes. Because when Mark had the vision about the bank that we created ten years ago as a technical platform, it was totally different from the one which is being developed now and it will be even worse in the future so I would invite a real -- call for a real effort to see how far we can improve the quality and characterization of the specimen to be collected. 



Could I just say sort of the counter argument there that I understand the importance of having a good sample but then, on the other hand, if you think about the target profile, you could make withstanding, a freezing and thawing and a few have a three minutes half-life that will not help us a lot and some sense of fate, you know, a the biomarker is only work it does with it being developed as a biomarker and requires that has a certain robustness that would withstand certain temperatures at shipping, etc., etc. 



So I am going to answer that. I agree with you that is also a practicality but I would argue that the biorepository is inappropriate for the particular biomarker if we're talking about -- let's go to the nucleic acids because that is my comfort zone, you know, DNA and RNA is pretty stable. You know, sputum is not homogeneous and you cannot freeze and thaw it. That does not mean that we should not try to make aliquots but if you do messenger RNA as your target is not going to work so I only raise this because -- 



I am sure that there are stabilizers' like detergent or something but every assay is going to be different so we have to think about some global things. I know nothing about protein so there must be people here who would know what would stabilize those. It is a concern for me as an end user appeared that say that FDA says okay, we have a panel, prospective recollected panel and we would now like every company [indiscernible] to test this panel. And that panel has been designed so that double stranded DNA is very stable pretty well my target is now out RNA and it may not be stable that way. That puts a company at a tremendous disadvantage so we need to think about those things. We were discussing this at lunch and it seems like it is something that has not come up. 



We will first take a question from the audience and then Karen and then Mark. 



This is Tom from it is terrible and as a company who does -- from [ Indiscernible ] and the basic issue that kind of cuts before all this level of discussion right here is that the actual use of the device in the field is going to be on a fresh specimen. So in the end, you need to prove that it works on the fresh specimen. So if you have a bank that this set up with frozen specimens you still need to demonstrate that it works on a fresh specimen. That is spent only comment. 



I just want to add another layer of the issue of samples and how they should be processed and because several people had mention one particular application as vaccine IDs wanted to point out that in order for a specimen to be available to look at things like corselets and protection you would need to get a living, a Bible PBLs and the -- by PBLs and that gets to a level that is too complicated than what we need to do right now let's keep that a simpler and off the table or is that something that you want to consider to make it more broadly applicable to a variety of different settings? 



I'd think if we do not resolve scope we will not make much progress. This was caused a frozen trial initiative and they would say that the trial is now with the bank and it seems like unless the FDA has planned on the table to use TB to qualify or prove them based on frozen trials then we should not go there. And the second point would be about whether these would be used by companies for development of assays preparing as well. But we are talking about 50 companies on 15 different platforms each meeting a couple different thousand specimens. For the diagnostic process, not just for drugs so this seems to be completely unworkable it's not very feasible and in terms of scope we need to narrow down to what would be doable in the short-term for a few million dollars and not for a couple hundred million dollars. 



Leonard? Cannot answer the question? I think there was supposed to be up there. Mark, you are absolutely rates. Thank you. I will come there in a minute. I am glad that you brought that up because I thought that people would think that is what we're saying that you just have a bank of specimens, frozen specimens and that is all you would have to do with the clinical trial. But that is not what we would want to do just as Tom said. Do need to also show that the test can be used by an end user so you would always have to go out to sites to test whether those end-users could use without it's just been the company itself doing all of the studies. That tends to be very bye so you would have to go out and we do have to have some fresh specimens and some bridging studies. 



It would be nice to have some well characterized bank specimens. And again you pointed out for diagnostics is a given group of specimens that we require that it might be for something that you were looking for, for a biomarker. I would also like to say that a diagnostic for a biomarker would also come through us if it was a valuable one and just like we do for HCV therapy in the viral load assays we ask people to use serial bleeds from the sum being treated from the HCV and they usually come from the drug trial so the drug trial would be. Could it if, in fact, there was a eight by a marker that came up and it could be used as a diagnostic to predict their outcome. 



If we did not focus on something specific here we will accomplish nothing in did you look at your slides and think, a going to happen if there ain't enough money so one part is to focus it and another thing is a coordination. I drink for us we must know what other people are doing. We must -- I think for us we must know other people are doing and where are the gaps and where are the promising assays pretty well are the promising areas? What is needed in discovery? The whole idea that we have any idea what will end up being the most useful biomarkers is madness right now in terms of stock that is ready to be tested it is going to be something that is probably going to come out through high through put lipidomics and other "omics" and genomics that is a biosignature or profile and also what we have been talking about with that the TBTC end ACTG and you have said that plenty of times is that this is a time where we have trials coming up, there are new drugs and some new resources being put on the table with what we're doing with clinical trials to do this and to do it with faith and confidence or maybe blind confidence in the future that something will fall out even though we will have thousands of samples from people who never develop a relapse. We can also leverage the resources of a group like this ACTG who has experience with this. They have an existing repositories and data systems. They have systems which we have used for years to recover samples and help develop some of the markers for AIDS. So there's strength is in doing trials so having this umbrella protocol put into their trials and the TBTC's trials is plain to their strength and that is exactly the kind of thing we need to do now. I do see that you have a gentleman the here from the NCI who probably knows a helluva lot more on repositories and biomarkers so knowing all of the things that they had done I guess I would say. I would like to hear what he has to say about this and some of the interesting thing is that they may be doing now only with this country but also what they have done in trials, at least some of -- Bayesian approaches but I would like any lessons learned from the NCI, have got to be heard. 



Fischer appeared as I have been listening to the discussion this morning and this afternoon -- sure, as I have been listening to the discussion I come from the cancer world and what I learned about TB buying if learned from working with Mel in the other people in the TB Alliance but mostly I come from the cancer world but our biospecimen, biorepository issues are very similar. One of them is that collecting the samples and making sure that you had the samples that are fit for your purpose and that you have these and your collection ahead of time to collect the specimens that you need and not just, as was just said put them in the freezer and worry about it later. We have had many disasters in the epidemiology program that I used to working and a more recent years simply based on taking samples are the freezer and assuming that they are going to work for some new study. So taking the time to design the specimen collection between the numbers and types of samples is critical and I heard one comment this morning about sputum samples collected years ago under some other protocol versus your collections you do not know whether all of those are going to give the same results. So that is one point and that is why we have gone -- and our group disc received a large stimulus granting to create a national program and collect samples under very strict protocols because they have had bad experience using existing collections from current bye repositories because of the protocols that are required and collecting samples and processing them under strict protocols is important. 



And then in our case in doing epidemiology studies, clinical trials and so forth then the data comes into a bit slower so you are stuck with good samples but not a large amount of data for a few years. So that is also an issue for us. So all of these things about access, cost, logistics' we have faced and have had multiple disasters so that is something that I can speak to as to get to the specific points. 



Audience? 



Tom Soreno again. I want to mention the practical world of Discovery of markers and implementation and that glad that you went right before me. The big issue with developing a assay you need to actually be able to deliver it to a field so the discussion about we need to drop the blood into liquid nitrogen within three minutes that is a nonstarter and there are very public examples of the company's who have spent a lot of money for things that did not actually exist because there were Pat Neal artifacts and I think that the NCI has direct experience and when you want to implement this stuff in the field and you are going to do this biomarker development out of this proposed bank you need to make sure that the people who were going to fool around with the specimens will end up with around the specimens that are very much like what they will experience in the field because in that and you may have just spent even more money than what Jim spent on something that has absolutely no chance of making it into a real clinical utility out in the field. 



I think there were some interesting points made about the scope and a clear call for some Lansky been. But I guess getting back to Christine's point about what is the question and for me I love this concept of "omics" being perspective and I would that lose track of what is right in front of the clinical trials in the next few weeks, months, years when you look at the difference between the liquid culture, solid media and molecular diagnostics and simply sorting that out will be a huge contribution if what this is about is trucks and so have not got clarity on that 



There are time lagged activities in one thing is to try to sketch and given our understanding, what is pressing today, and what is aspirational for ten years from now? 



I do agree with the previous speaker. But if you ask about scope -- let me stick out my neck and say that getting organized around those markers can help product development. Now that we have products of development. We have, you know, the first EBA regimen studies will start this year and in four years, five years we should have a serious the -- serious data package and I am generally concerned that in our current state there is some additional risk of technical failure piled on to something that is already a difficult project that is driven solely by the tools that we use in developing these drugs like for example where, if you want to look at outcomes, etc. etc. 



The other thing I wanted to say is we talked about Holy Grail type biomarkers and if you look at the current, new technologies, the automated genes, liquid cultures there are questions that we can ask them how to better use these new tools if there actual usable. I was told this morning that there is a quantitative aspect of Jean expert and those are things that we can look back and in the meantime the "omics" and that can go on as well but there is some low hanging fruit here I think. 



You just made me remember something and that is I think there is some evidence out there when you look at the results that some markers may be used for identified response afford their piece of -- So the aspect where we can measure all kinds of stuff but we have not apply them in this print disciplines. Yesterday at the beginning remarks one of my pet peeves has been is to step back and not look at biomarkers for drugs, vaccines, and diagnostics and violation but to look at the tests and what could the measure if he were to look at something else. So I think there may be some of the attendees were existing technologies especially on the immune markers, there may be some value added if combined with other things so I think we have enough to do. The. 



The other aspect was really, the more I listened to this discussion and the need to organize ourselves it almost sounds like the critical thing is going to be to develop a system where upcoming clinical trials if they are receptive to have been white paper by a -- biomarker studies on where those individuals that they're planning on or basically doing protocol development, if they can post their contents and make other studies open for a white paper type process where people can propose studies to know what is going on and be at the table for the purpose it studies may be easier than trying to force fit banking activities into those efforts. 



I think you need both. I think you could see how you could get a proposal to add the specific study on top of the core drug study. There is one thing that we need to take into account and that is the cycle time of developing a diagnostic is actually shorter than the cycle time of a drug. And sometimes of a single study. So if you for example look at an ongoing study the planning probably started three or four years ago could I believe it was five years ago may be. The planning for your Phase II study started when, five years ago? 



It has been a long time and we did not see the potential utility of the GeneXpert. So if the banking, the frozen trial will allow technologies to be tested that come up after a pretty important trial has already been launched. Instead of, you know, trying to amend the studies in trying to force a new technology in New when the study is already half over you could have a benefit from the frozen trial. 



I think one thing that we also keep forgetting and this is one area where we often debate and discuss is that the response to therapy studies do not have to be tied to drug trials with new therapeutics. There is plenty of activity and need to a battery and get medical evidence especially for settling their peak and to have those ripped event like a figure of treatment in MDR with existing ordinance because they're based on existing opinion and in order to define optimized their peak you have to know what optimize their -- optimized therapy is and there is a lot of low hanging fruit and we can learn a lot in the long-term that is not going to slow down the drug developers and also are immediately implement the law and have the potential to have said and added to its because those are more of the Community Court studies rather than tied to specific sponsor. 



But out of the system continues to be on the new drug rather than medical evidence and I know that we have debates on this more frequently. 



Yes, in full disclosure Christine and I are debating this quite a lot but I would have to see that I am -- even in the new regimen is quite likely that the new regimen will be new drugs combined with older drugs and based on the recent days that might be giddy to be more interested in [ Indiscernible ] and how it standardizes with pretty much everything. 



Can we just take a copy from the audience? 



I am in a relatively new position of knowing next to nothing but if you'll permit me -- is the unique thing about the current situation the amount of follow-up that is being done and you will know more about who is a relapse patient and when you got to focus on the collected things allow me to know what is to forget about those cases because it seems like FIND already has the ability to collect for trials and since the FDA is not going to accept that the debt anyways, and that is just for development may be let them handle that and use the unique situation here to focus on this relapse or treatment billion cases and if so, focus on me be trying to get everything about them and to read extraction's on spot and then said that if you are worried about the scope. 



I would say in my mind there are three issues big one is the follow-up they need to be one year or two years and the second is the risk which simply follows having to switch from endpoint from Phase II to Phase III and what ever biomarker we do have is culture based and to implement these cultures capabilities is quite a challenge in the high burden countries. 



I actually have to say a lot of what you set about trying to understand -- the key should be trying to understand why it is about the adverse event to do not want to happen because one thing is that this is all a process that goes from basic science or fundamental questions to transitional science to product development and then you're supposed to learn something because things are in product development usually not very successful. And if we do not know what to do differently lest the next time we have lost a huge opportunity to not focusing on those of comes to understanding why we field is usually an area we do not like to go to pick you always want to prove yourself right rather than understanding that you were not right and that is a change in thinking I believe that the something is difficult to embrace but that is I also get some fundamental data and there needs to learn why you messed up, White did not work rather than this works, move on and you still do not know why. 



One thing I worry about a lot is when you are collecting sputum you only get the saliva, you know [ no audio ] 



I've think this was raised earlier we have to coordinate what people are doing and what was out there. Maybe we can start with a letter and I can kick them off by saying I would be interested. There are two things that are out there prepared people who are collecting specimens and there are trials that are either about to happen or happening and I think we need to know that landscape in order to understand what we can do. Maybe we should talk about -- should we start off with specimen banks that are out there and then we can move on to trials that are out there. 



I am sort of looking at Mel because Mel and TDR are leaders. 



To the best of my knowledge and we have tried to survey this before embarking on the whole study. If you look at what I would call a therapeutic Bank the only one that we have really found out there that has any potential marriage is the GSK one that was started many, many years ago. And I know has been the subject of certain brands and attempted work. But really suffered from a mostly have been very few lapses at least in my opinion -- relapses in my opinion and it was too small which was a major problem in that bank. They prospectively collected specimens and that by the way it was just with standard therapy so you are 100% right. Does not have to be in the context of the clinical trial as long as it is well documented. 



Now, it was a theory expensive project because you could not fall back on the documentation peace. 



Picked up in a clinical trial and that is one of the practicalities. So that is basically what we've found in the field of TB. 



I think that in itself is very helpful and that will look to the rest of the table for other comments. Francis? 



I think you -- I understand that you are involved with an assessment. 



Yes, that is what I was going to talk about because March of last year with MSF and Partners in Health we have a diagnostics meeting and one of the question was whether the banks that were available were sufficient to address that need and as a follow up from that we have contacted with Imperial College to do an assessment which might not be sufficient for the kinds of purposes that we're talking about a book that is the place to start from all along with the other information that already exists around the table appeared in other police would be that it is really exciting -- another plea would be that it is really exciting to have the acknowledgement of the biobanks because even a year ago the messages were quite varied from people who had banks saying that the banks were great and people who did not have them and developers seemed that they really had concerns about access. So that is great to hear a greater consensus around that and I would love to see the next step. The one plea I have is that as we look into therapeutic biomarker perhaps we should not forget the real gap from the point of care so although I understand the real opportunity at this moment affords us to do, making no, basically trial, freezing of trials to identify their pick biomarkers we should figure out how the message to run the of the system around the need for a point of care or diagnostics and the need for biobanks address that gap are kept at the same level of heat -- of heightened awareness. 



So in terms of what is already out there and I agree it has limitations and will not satisfy everybody appeared that it is a starts. There really is not very much out there. Which in some ways is demoralizing and in some ways is encouraging because we are the position were we can make a difference here. I think Mel's presentation was instructed to me because in some senses it was an appeal. These things are obviously expensive, certainly more expensive than anticipated and a lot of infrastructure is in place and they can only become more expensive so I think in terms of the landscape, you know, there may be one or two other initiatives out there but I am not sure. 



I think right just want to make a comment, it is important to make the distinction between a bank where we are very open and give samples to anybody who wants to submit a request in fits the criteria compared to other repositories where they will give samples only to people involved in the studies or where they keep the samples. So the issue of having a bank that is open to everyone is very important and I do not think there is much the side TDR out there. 



Am I correct in assuming that the point of services care diagnostics -- 



I would like to make a different type of comment which is more related to what Vivien said before which is the quality of the specimens and this relates to sputum. Is a pretty well established fact that as you treat patients with TB day "dry up" and do not produce sputum and it makes me wonder what we're looking at and we may be looking at us live, and perhaps if we're going to beat -- if we prepare a specimen bank we may look at -- attending to the quality of the samples and tried to define what sputum is and even trying to use induced sputum the. 



I also heard in passing that there are 16 ways to preserve urine. Sounds like 50 Ways to leave a lover but it is very important otherwise we will repeat past mistakes. 



In terms of what banks are out there I do not have much to add. Mine was in remarks to the bank materials and what they are currently funding is probably thinking a large number of materials and may or may not be applicable and speaking does not have any on therapy materials stored. In terms of supporting companies doing discovery and development work, we do not have -- it is not open access policies. It is too expensive to give them away to whoever wants them. So all orders are quite carefully controlled. 



I do not exactly the details about the contract and I did not know if Peter will say something about that. But also in terms of coordination there is always something that somebody brings up sooner or later and that is the fact that generally we are talking about adults protocols here and at some point we will have to have some way of coordinating this for coming up with a way to start collecting samples in pediatrics to rations which is even more of a challenge and if we are going to support in the bank, it is in some way it or shape going to be open access as the policy. 



I can just comment briefly about the contemporary Studies in steady 29 which is in a week intensive study and we have systematically storage serum only at baseline time of diagnosis pretreatment so one specimen at baseline and one at the time of the completion of intensive phase. And we have done that and will finish of doing that systematically on about all 450 participants and we have taken that same approach in two of their seceded federal government funded studies so those will add another approximately 400 participants to that mix and I think there have been a lot of lessons learned in that process and just putting on by state investigators cap for the moment I have had the pleasure of running sites both in Baltimore and in Brazil. In Baltimore when one asks us, can you freeze this, can you do that? Was a sure, yeah, we will figure out how to use it and its okay, we will handle it but I think what we're learning as the consortium as we move to international sites it has to be planned much more carefully in advance and the options are much more limited parking around all of those problems that we're able to -- to absorb here. 



And specimens collected for other reasons there are comprehensive studies in San Francisco and Mexico where it is stored on many of those patients some of whom he laughs and some of whom are infected so you control through that date back laboriously, find a handful of specimens if not have any real clue how long is that on a bench before it was frozen and is probably a good example of the direction you do not want to go. Conversely we did make an award to run a coordinated effort to identify a small number of patients on their feet and two pilots and technologies at looking at those specimens and I saw of the folks were here and maybe if you could just give us a quick update of how that is going. 



, we are piggybacking of of two trials, one in South Korea by Cliff -- he is not here. Sorry, this is kind of tall for me. And one in South Africa. We hope to be starting in a couple weeks. It is taking longer to organize than we anticipated. Piggybacking is still a lot of work we are collecting by fluids at each site, 100 different patients or subjects bid we have in South Korea high probability of multiple drug resistance and that is one of the attractions to that site. We will be looking at lipids and nucleic acids so it is a complicated trial. Even though there is 200 patients there are eighth lot of samples and aliquoting all of these samples, it brings home the point that there is a huge expense. Even to a small collection like this. This is what sort of scares me when I hear this discussion is that it seems like we would need another branch of the government just to maintain the kind of biobanks that we're discussing. I am new to this field and that is why it makes me sort of nervous to talk around all of these experts but the lesson that I have learned so far is that this is a very expensive undertaking and has to be done with tremendous care. So we are down to the point of even making sure that everybody is using the exact same kind of plastic. The timing from collection to aliquoting is exactly the same and the bar coding is impeccable and the database is backed up and all of the scanning is coordinated. So there is an enlist checklist and it certainly would require each team to maintain the kind of database and the kind of biobanking that is. 



This past. 



-- that is being discussed. 



We have had a very large repository for many years and a lot of people with HIV who do not have TB and we have blood specimens from a lot of patience in a coat treatment trial and some isolates stored at sites. So we have a fair amount of specimens on hand, blood specimens at least. 



If I may just follow up. When you say blood specimen its, is that frozen, separated cells? That is met, plasma, serum and PVMCs. 



The thing that we have in common is a everybody hates the the FDA and the industry started to gather. But I think one should not be surprised if some people that work for companies have some reluctance. There would be a certain -- there would be certain people who would get kind of nervous about we're going to be responsible for taking specimens and it will be paid to wait and what is going to happen and are there legal implications and is somebody going to accuse us of doing all kinds and thinks taken, you know. And, on the other hand, had is something like this patronized by CDC and WHO makes it much more credible. That is my sword of a general impression and it would be hard to come up with something like this pretty if somebody just walked up and wanted to do this, some university or something like this it would be a lot were difficult to see how that would fit into ongoing trials. 



I wanted to reiterate something that was said several times the time is to work now on this because the companies have these gant charts wonderful that are planned of 15 years ahead of time and they have life cycle management of what ever they do so what is going to be done next year has already been laid out. And you talk about it been involved in triazine things in portcullis. It so I think there is a lot of work -- involved in trials in protocol so I think there's a lot of work that can be done soon and it may be better to take the little step and the French say "little by little the bird builds its nest." 



You just made a good point that I do not think has been addressed sufficiently and that is if you take samples from patients or subjects let's say in a developing country it is not necessarily a given that you are allowed to export them and then somebody else can use them. We have not addressed this and the landscape continues to change in some countries that no longer allowed in the export due to IP issues. 



Can I just add in a story about exporting samples? We got permission in China to start very quickly, one of the quickest approvals that has ever been done and it took us over one year to get going because of shifting specimens because we wanted to ship them to Antwerp. Each sputum has to have a separate export license so you had to get three export licenses for that particular patient's day the samples and did you have several different patients you end up getting, you know, 15 or 21 different export licenses for the day and it was reviewing difficult thing to work out. Is the one really has to look at the local situation and how they feel about DNA material and things like that. 



I am just going to [ inaudible ] and samples are seen as national property. 



We have had the same thing with in India. And we have a human DNA repository and we have had similar issues from a lot of countries prohibit the export of DNA. The other consideration that should come up is the international shipping of the things on dry ice gets very expensive very quickly. 



That is another argument for or against an open access biobank because there is a lot of TB endemic countries and if it goes back to countries to do their own research to take care of their patients better to continue to do research and the research. 



Then in the countries where the patients are is best done on the cooperation and not to warehousing core samples. So that is the best example in our world as funders we try to park there with people to work together in the proper settings and the expertise and not sort of go away from colonial science of steamship it all over and that we will develop something. So that in the long run there is more value added. 



Setting this up right, if you envision that you will have specimens that might be tested for some unknown thing for 15 years from now, you have to have your conformed consent set up, too because you will be taking it out. 



I know that the folks from TDR have to leave but they have dealt with this and I'm curious to know how they dealt with these issues. 



So far we have not encountered any problem. I am not sure if it was because we were just having package labeled with stickers. I have no idea, it is difficult to know. But so far for the streams and the specimen we have no problem. 



Strains are easy to ship and one of the reasons is that there has not been problem assessment is because one of the criteria for a collection site for WHO is that you have to approve they have the capacity to export materials of the ways you are off the list and we have had trials in 30 countries and have a database, etc.. So there are a lot of groups that have this kind of the available you just have to not work in some countries. 



I am wondering if in the meetings that you can MSF and Partners in Health had, whether these issues were raised and whether this will be addressed in your report. 



Some of those issues were raised but there was not a resolution for those issues and to be honest, I do not think they will be adequately addressed in our reports and the report I think we are really working with -- We did kind of a scan of a number of academics as well as development agencies. And diagnostic developers and also had interviews of people like TDR and FIND and the perspective of the people who were doing diagnostics development. 



With the going to the details something that I said earlier today, working through all of these issues, you know, the issues that they are talking about, the issues of which countries to, you know, collect, the storage, the shipping, etc.. It took us at least a year and a half. I would be happy to obviously share any of the learning and a lot of that came from people at NIH, CDC, etc. But starting from scratch it does not happen overnight it does not get to the point that you really feel that you can pull the trigger and it will work but a full year and a half of inside people, all outside consultants and the price that I put out there the sun include the time and energies already invested in just. 



Able to get it off the ground. 



I will make a quick suggestion that we take a ten minute break because I think some people will need it and perhaps when we reconvene we can talk about the trials that can be candidates for this program. 



Advancing TB Diagnostics Meeting is on a 10-minute break and will reconvene at approximately 2:42 p.m. Eastern time. 



I think we are going to be running out of time, so perhaps we could get together for sort of the finishing face here. -- finishing phase here. After a lot of informal discussion, I think everybody is aware that this is an ambitious sort of program which we are involved in. I think we have to realize that many people have different sorts of expectations. I think it is very clear that there are a couple of sort of areas need individual attention. One is the point of care diagnostics, which I don't think any of us want to be 00. One is the development of biomarkers for advanced drug development. Of course, the other, which I think hasn't really been interfering has been the development of vaccines. We realize that the initiative as it stands is the initial seat that is obviously not in a position to satisfy. There is a limit to what we can do in one bite. What I am hoping to do at least with this second half of our session is to identify some sort of see that we can work on and to identify other areas, which are active at the moment in terms of point of care diagnostics. These initiatives can come together, but I think if we don't develop some sort of focus here, we will leave with potentially frustrated, wasted opportunity. What I wanted to do is, again, pulled away and escape for trails that are failing, trials that might [ indiscernible ] that we described. Afterward, people can decide whether they are interested in sort of building on that or whether they want to wait and see how things develop. I think I am going to turn over to the panel and just get some input on trials. 



This afternoon at a subset us moved to Baltimore and are having the first annual meeting of the diagnostic research consortium. Certainly, we have on the agenda to discuss this meeting. Since we will have all expertise about the. of care diagnostics, we can carry on that discussion and then come back to you with what we end up with. 



I think that is a perfect action item. I think these things have to be [ indiscernible ] to some extent. I think in terms of trials, I know that Richard has some things to share with us. 



This is time where I think if we could put something forward, it would maybe be the seed. [ indiscernible ] to an onion possibly. [ indiscernible ] is also I think going to help out with this in terms of exactly what it is that could be proposed. But the basics are that there was an agreement that the [ indiscernible ] would work together in ways to get biomarkers. I think if you became focused on this treatment responders markers and this then plays the strength of networks, you don't have to start from strikes in -- you don't have to start from scratch. There are trials on the drawing boards now in development for which the samples could be obtained. So, after reaching some of those decisions, it was decided to rate an overarching protocol, a master protocol. We would be able to put down exactly what would be collected. First of all, what studies should be included. At this point, it is focusing on TB treatment studies that, certainly come up can be expanded in the future to LTBI treatment trials. And then getting down to the details and the type of specimen, timed point, time of relapse, or time of failure, et cetera. Some of the details into how they would be handled would be a standardization of the hand collection and hand processing written into this master protocol in quite a bit of detail. And then master protocol is something which is in draft form now. I actually have not seen it yet myself, but I think at this point we are trying to address all these details, caveats, and [ indiscernible ]. Obviously, the input from everybody who has raised these points in this room is going to be welcome. After that, -- so, it is going to be incorporated probably into at least two trials in the AC TG, which Sue probably knows a little more than I do. That could be the starting point for this. I would hope that that would be something or other groups could either join in in terms of adopting the protocol and in some way coordinating with this type of protocol so we could have a common way of common approach and methods for collection processing and preservation of the samples. A again, a lot of thought needs to go into exactly what or how they are going to be used. So, I think this is an opportunity, and the time is right for that. 



I mean, [ indiscernible ] state I think that is enormously encouraging. I am [ indiscernible ] to know that we have something on the rise and that we can all work with that. Without some point to start, we are not going to get anywhere. I think, you know, I am going to leave that on the table here. I think people around here should really figure out how they want to align themselves with sort of direction. 



At this stage just to be clear, the [ indiscernible ] work that we are planning to do has not started yet. While we have the pamphlets and the directions and really everything totally ironed out, which it sounds like we should be sharing and happy to send that to anybody in this room in terms of really the clear definitions on all the aspects that you just spoke about. But they are not yet cast in stone. Clearly, if anybody has either collections that are ideas on any of those aspects, better to hear about it now than once those things get rolling. The real limitation we have is simply the trial is in rolling the ready. There is probably about another four or five month window for at least a change anything we want to change but still to be able to get the number of specimens we are looking for, but that is totally open at this point. I would be happy to send you all that information. 



I think we have to facilitate that to David. 



Well, when you started this action can you talk about trials coming up. It wouldn't be a surprise, I guess -- I mean, I mentioned already that we are winding down true tiles, but we foresee something in the near future. But it would be better to get an idea earlier than later about -- and I cannot promise myself and one member of the team of what level of participation. We are interested in these initiatives. The other thing is that in the not-too-distant future but not quite as eminently as a new trial, we have already submitted our pediatric plans and so on for review by FDA. That is not a real secret that we've done that. It might be the first of the new drugs. I guess it is coming up with a laying out hard pediatric development. I would be very interested however we could collaborate. That is my personal opinion. I think the team would be supportive. But the trails are going to be smaller than other trials. I don't go how many pediatric trials are going to be dominant -- are going to be coming down the pipeline soon, but I think you need to think about what you need to get out of those and how you get the most out of a smaller sample of patients. Finally, you know, several of us in this room participated a couple years ago in the whole TB data elements definitions and all of that. Are you going to be using those here when you start to collect your data? Obviously, they want to sell everything you are going to be doing here, but it would be nice to know that the work we did didn't go to waste. 



I think that is also [ indiscernible ] and standardizing the format for capturing that data. FDA is certainly moving to electronic platforms for clinical trials, which makes it even easier. So, some of the St. Mark's we have for specimens would include the unique [ indiscernible ]. I think that is going to be facilitated. I think in terms of marrying the information with specimens, we are very well-positioned. I think things are going to work very well. That was previously a very big obstacle. The other thing I just want to say is that just at this very moment I M. very much encouraged by the fact that at least we have three separate parties interested in collaborating, in some sense, all praising to do the same thing. I think if we can facilitate that, what we are left with is the challenge of resources, which we will have to tackle at some point because these things are expensive. Collectively, you will obviously bring down the price considerably. In terms of the long-term gain, I think the arguments have been very clearly made. I guess, are there any other points there? I think we've already established a little [ indiscernible ] to work from. Perhaps let's take the discussion from there. 



[ indiscernible ] or Michael, the state eight and its role moving forward, obviously, it is another major player in this area. 



Well, what you heard from Richard reflects the ongoing discussions and agreements that are being forged between ACTG and TBTC for biomarker collection. This hypothesis is not driven but certainly taking advantage of the opportunities of these [ indiscernible ]. Susan and I were just going over some of the earlier agreements. The collection would be TB isolated baseline. There is also proposed one-time collection of blood for accessing human genetic code. PBMC is still under question whether we can afford to collect them or not. [ inaudible ] if we are already doing that. The logistics have all been spelled out, so I don't need to go back to that. Issues regarding the potential need for regional banking, especially when you have to address limitations of countries for sending specimens out of country. You know, those are issues that we need to still address. As you know, the reconfigured TBTC has FTP site of its sites in the US and the other 50 percent are overseas, mostly in the Africa and Asia and Brazil and Spain. 



I just want to. out one minor detail that is not included yet is the funding. 



Yes. 



[ laughter ] 



I just wanted to respond to the issue of the technical data that would accompany the [ indiscernible ] again. We did speak to the fact that there is an effort to validate the data elements that have been standardized. Although, the agency is still in the process of trying to validate those for review purposes. We do encourage people to try to work with those, because they have gone through some process of standardization. We would very much like to see that effort come to fruition. 



I guess at this point, I am sort of open for practical suggestions in terms of how we sort of bring this together. Obviously, we need to start thinking about next steps. It looks like we have enough country material on the table here to move ahead. Against the things I am interested in are, first of all, what people see as the next steps. Second of all, how various parties at the table are either interested or willing to or prefer to wait or prefer to, especially [ indiscernible ] interests. I guess we need to map out who is involved, who would like to be involved, how would they like be beat -- how they would like to be involved, and any thing else. 



May I offer a suggestion? One thing that maybe we would like to think about is to think of this as a dynamic process rather than a systemic one. I know that [ indiscernible ] is to think that maybe this is our one chance. This is our best chance. We may not have another chance to do this again. But also to think that it is true that we may have one chance and that we may not do it perfect the first time. Also, consider that we may learn from this first chance and that it was this new position -- physician who talked about the fact that if there is a failure, that is a chance to learn about [ indiscernible ]. Consider the fact that if we learned from Padilla isolate, we would learn to treat maybe the next patient. I think we should consider the fact that we should take whatever opportunity we have and to think about ways to actually build on that. Don't worry too much about maybe getting it right the first time. 



The one thing we need to get right the first time is informed consent that allows you to use the specimens that you store for prosperity. IRB has been increasing acknowledging that. We heard from Annie yesterday how ACTG has done this by [ inaudible ] to participate in the trial for consent to provide specimens for testing. You could do the other and not sacrifice the original trial design and purpose. 



Just want to say that what I am trying to do is make links here between this and CPTR. Although CPTR is an initiative, it is not PDP. It is not something that is going to have [ inaudible ] or anything. I think it can actually do a lot of activities that I think would be supportive of this, you know, trial. For example, the map from the data center. And not a bull on the list of things to do. The other thing is we talk about standardization of the methods of the sample collection and storage. I think we also need to think about standardization of the laboratory methods that are used. They would be used as a reference often to which they will be bridged. Now [ indiscernible ] manual. That is a lot of area where I think we could consolidate and standardize by supporting the whole thing. [ indiscernible ] suggest a metadata. [ indiscernible ] conversion as it relates to outcomes pulling data from different trials. I think that is [ inaudible ] progression. Finally, personally, we have not had to discuss this yet, but I would make a strong case that they have to include the pediatrics strategy from the beginning. Then I think that would inform how we go about collecting the most relevant samples from the fewest number of children in move that forward. 



I think you have very correctly pointed out the issues. Another early first step that is important. It makes change your administrative structure to decide who would own these materials and whom you write the MTA. Are they stored in country or somewhere else? At what point are they transferred? Lastly, who governs rules of access? That should be decided before you start writing protocols. 



It would be criteria for the subsequent introduction of additional samples, if your goals change over time. [ indiscernible ] structures. Stand I just want to pick up on the point that in addition to what you've mentioned, really, CPTR representation is much more broad realistically than what we have here. There are at least three or four other pharmaceutical companies, for example, who already have drugs in clinical trial that will advance the later stages. [ indiscernible ] funded consortium that already have pretty like stage clinical trials going on that will be represented in CPTR. I think in addition to everything else, that is a forum that at least should be very much aware and [ indiscernible ] from whatever it goes from here. 



I think the other constituency that is present here is a diagnostics. I just wanted to be involved in the discussion. 



Correct me if I am wrong, but diagnostic industry is also represented. I think [ indiscernible ] is going to be there representing tomorrow and the next day. 



Yes. There are people from [ indiscernible ] there, but I have to say so far in trying to think through CPR, we are struggling how to bring the diagnostics into the picture. I think this -- these two meetings have been sort of eye opening at informative and I think brings us closer to how to align the diagnostics and biomarkers. 



I could make a suggestion. It might be useful if we made available that kind of populations and studies that we wish to look at. You know, in order to clear or approve either the biomarker as the future or even the kind of tests that we look at now for diagnostics. We can give you some guidelines of what we are looking for, because, basically, many trials -- many submissions actually fail on the quality of the specimens. Obviously, those have been put into the trial. So, it is the old garbage in, garbage out with diagnostics. There are certain things we look for and certain pieces of information that we require to give us an idea of whether or not these are specimens that really are going to tell us the whole story of the performance of these assays. Perhaps that is something that can come from us. 



I think that is a fantastic suggestion. This is work underway. The sooner we can get this on the hands of people who are planning, then the better informed they will be as we move ahead. 



We have actually been rewriting the guidance documents. We can share these two sort of draft the event. 



I think that is also relevant not just for sort of drug trials and we're type of activities but also for the work with Jerry and Susan's grant and the other aspects to diagnostics and how to come up, for example, with [ inaudible ]. 



Thank you. Just a couple of comments. I wanted to embellish a bit on what was said earlier by Vivian and Jerry and others. I think one of the issues for us I think would be early on to be able to have input entity involved in the specimen specifications. Like when I see a list of year-end, blood, and [ indiscernible ] as the preferred target specimens, I wonder about the availability of serum from the same individuals. 0might be extremely useful for protein and lipid analysis and in our case would be extremely usable for micro- RNA and analysis. We don't think we can get the same data from whole blood as we can from serum. So, we think that that would be an important thing to add. Also, for pediatrics studies looking at the testability of not only gastric acids but stool specimen from pediatric patients. That is something that we would be potentially interested in looking at. We do know that the systems we are using can be used to test tool specimens with our [ indiscernible ] past. These are the versatility. Is there adequacy to be tested as alternatives to gastric acids and pediatric cases? And then I think the issue about storage and free spying, we for a fact know that the expert works about 15 percent less well unfrozen specimens as it does fresh specimens. It depends on the person -- the presence of intact organisms. When you first saw those organisms get damaged, therefore, sensitivity is affected. Although we can use the frozen specimens for some level of allocation, they are not the ideal specimen to analyze field testing. We would need to do a bridging study to demonstrate that relationship between frozen specimens and fresh specimens. Just one final comment. I think that we need to try to leverage what we have both been specimens and in terms of technology. The availability of frozen specimens on a collected serial patients being treated is extremely valuable. Why not use the quantitative features of several of the available nucleic acid -based technologies to look at the DK curves, the kinetics of the reduction and organism load. This has been another indication from other settings very useful as indicators of long-term responses. So, why not leverage what is there? Both in specimen availability as well as the technology that is already out there. 



[ inaudible ] several times during the last few days, especially sometimes there is a nuance of dichotomy between the means of the diagnostics and the needs of the clinical drug trials. I am glad to see them come back together, because somebody who is involved with the drugs, I don't see this separate at all. You need ` you are one day but you also need the point of care diagnosis that could be a lot better. So, I am glad that they are going to stick to each other. 



While developing the costing piece, some general thinking about cost-effectiveness of this approach versus other approaches has come into this. For example, for us to go out into a perspective collection, a diagnostic collection, only costs us between $100 and $500 per patient. That is in the realm of all testing follow-up, et cetera. So, that is probably less than it would cost to enroll them and store them and ship them, et cetera, and put them in one of these banks. It is cheaper for us to do a real-time trial in many of those cases than to do this. Really, bang for your buck is almost one of those rare event. In terms of thinking about what kind of materials would go into this, some sort of costing things should be included. 



Obviously, I don't want to get anybody mad about thinking that I don't have a lot of respect for the need of diagnostics. There is no way that I meant to do that. Again, the diagnostics you guys have done a great job. Biomarkers, we have a long ways to go. I guess I just want to stay in terms of being kind of optimistic about it that we can probably learn more by collecting the samples we know. That includes, obviously, connections with the basic biology. But with the samples in addition to feeding discovery, I think there are other things that might come out of it. One thing I mentioned yesterday, for instance, is a short-term marker for prediction of [ indiscernible ]. Recovery information. [ indiscernible ] mentions that, again, maybe you don't have to have relapses to come up with and eat meat or dairy -- to come up with an intermediary biomarker. Maybe it is more convenient than what we have now with this conversion. Also, they be another unexpected possible serendipity going on in terms of maybe some of these samples and events in the study where we have a lot of data in pharmacokinetics. Maybe also come up with the markers for toxicity for prediction of toxicity. We don't know. But I think those are all things which we could probably get out of some of these examples, even the people that don't relapse. I think we need to be creative about this. We also probably can think of ways of, you know, doing the most efficient kind of analysis to make the maximum use of this. That is where the statisticians may be able to help us also. Again, I in no way needed to downgrade the need for diagnostics, but biomarkers right now I think is an area where we need to strike while the iron is getting. 



I think we have sort of reached a point where I feel we have a lot to work with. We have a lot to work on an a lot to discuss amongst ourselves. I think a couple of pleasant thoughts. The whole concept of the [ inaudible ] in the broader perspective is not limited to TV, not limited to [ indiscernible ]. In fact, this type of resource is potentially enormously valuable at least from my perspective at FDA, because it does allow you to go back and correct things or find out things you never knew. Certainly, in the realm of toxicity, there is no doubt about it. [ inaudible ] for toxicity or whatever, you have the opportunity to go back and taste the specimens and [ indiscernible ]. I think the concept is something that could be very useful. It has to begin somewhere. We have to date no systematic way for capturing the specimens that are tending to clinical trials. A lot of the material does become trashed, and that shouldn't be happening. I think we have established a little bit of a core here. I thought was that I would follow this up with an email to all the registrants of this meeting. At least offering them the opportunity to engage in further conversations and further meetings. I think that is perhaps where I envision the next steps. I am going to sort of go around the room for a couple closing remarks and then I think [ inaudible ] position would be two and a little early and get people time to sidebar this before we break up. Anything from that side of the room? 



Just looking forward to seeing the RE/MAX protocol and maybe having some conversations with whoever is interested from the various groups about that. Hopefully, we can finalize the protocol. We could come up with something approaching the 1.0 protocol. The. 



I agree. I think that what we have partially done and maybe we want to clarify who is going to do what [ inaudible ] offer the subsequent meeting as a way to deal with the diagnostic point of care perspective. I would see ACTG, CA, and now taking perhaps the lead for the follow-up of the biomarker discussion. The other thing I wanted to mention is that in September of around September 21st we have the next scheduled task force meeting. If you sent us a marker to update each other of progress made, [ indiscernible ] I would offer that and we could turn this as a very important part of the agenda which hasn't yet been developed. Christina and I have the ability to [ inaudible ] the agenda. 



Actually, from what is on my to-do list as an outcome from this meeting, what really struck me as a great and immediate need is to really start this inventory of what markers are already available, who's doing what, what samples we have. We would definitely put that on the wish list for our meetings for next year to be hosted at NIH but of course in collaboration with the federal partners. I think what we also have to add to that list of mapping is what the experiences of those who have current specimen banks or repositories and on who actually uses them what type of how frequent these are used and whether there is any way to anticipate what the uptake may be so we could streamline the resource in the pricing of those activities into samples that our greatest value added rather than collecting a lot and then 90 percent of it ends up staying in the freezer. We certainly don't want that. In that mapping of activities, it would certainly be a mapping of expertise and experiences with existing samples. 



One thing that I meant to bring up is in my mind we have not yet reconciled what is the best way to process [ indiscernible ]. That should be a core element to discuss. We heard from Phyllis as she's been doing this for a while and she has been relying on the sediment. Is there a way to really [ inaudible ] and get reliable subsequent samples collected from the same patient? That attention to detail we anticipate quite soon. 



Comments? 



I just wanted to thank the organizers for bringing it all together. I think this has been a very productive meeting. After some sort of searching of information exchange, I have a sense that we have a plan, "-end-double-quote were to be advances. 



Quickly than I think the one element that needs to be added quickly, and if we have some of these people that fit this description, are the pediatricians who are working and have their own network. I think we need to bring them into this very quickly. That is one of our action items. Any comments from the audience before we close? I guess that this point I want to thank everybody most sincerely. I think this has been enormously successful, and I complement everybody who is still here for the endurance. I think it was very instructive to all of us having a lot of different parties together. I would encourage you to network amongst yourselves and expect to hear from us by email. We will give you a follow-up. Thank you very much, everybody. 



[ applause ] 



[ event concluded ]

