Alzheimer’s Disease Research Summit 2012: Path to Treatment and Prevention
Session 4: Drug Repurposing and Combinatorial Therapy

Suzanne Craft, Ph.D. (University of Washington) (Session Chair):

I think this is a rather new area for many of us in AD therapeutics with respect to how often repurposing is used as a strategy, and there’s a strong rationale for doing this. First of all, usually there’s a fairly dramatic reduction in the cost or the timeline relative to novel drug discovery and development. Partly due to the fact that there’s a much better characterization of the adverse event profile going in, although we should be cautioned that the AD profile might be quite different for patients with Alzheimer’s disease or older adults, or for populations in which the drug has not yet been tested. There’s also greater information about the therapeutic mechanism or target for the drug, but often, of course, off-target actions exist that provide the rationale for repurposing or make the drug a good candidate for Alzheimer’s. 
With respect to combinatorial therapy, I think we’ve heard, over the last couple of days, an interesting discussion about whether or not the best approach in therapeutics is to go after the most selective molecule possible. The so-called “silver bullet approach.” Or whether the multisystem pathology that we all are now coming to know typifies AD, and a particular late-onset AD requires more of a multisystem approach, which could be achieved through combinatorial therapy or potentially through pleiotropy of pharmacologic agents. As you might expect, the complexity of combinatorial therapy is daunting. And this is something that can be addressed by approaches such as network pharmacology. And we’ll hear a little bit about that in our session today. And so there are some examples, and I’ll take one from our own work, of ways in which repurposing—and I would argue combinatorial therapy—can be used potentially successfully for mild cognitive impairment and early AD. It comes from studies that we carried out with insulin. 
We developed this approach, it was really a rationale-based approach rather than a discovery-based approach, based on existing evidence that insulin resistance in type 2 diabetes is a risk factor in AD, and based on accruing evidence that there’s a defect in brain insulin signaling in Alzheimer’s. In response to this, we developed a method for getting insulin into the brain using an intranasal delivery device. 

We have been pleased with the promising results. We hoped to be able to take those further into more definitive trials, but this is one example that exists within the field already. Many others with respect to, for example a combination of an MDA receptor, memantine and cholinergic agents together, as well as some of the combinations that can address neuropsychiatric symptoms and cognitive symptoms in Alzheimer’s disease that we’ll also hear about today.

So I’d like to go ahead and invite our first speaker, Dr. Donald Frail from AstraZeneca, who will tell us today his experiences with drug repurposing. 
Donald Frail, Ph.D. (AstraZeneca): 

Good morning, thanks to Neil and Suzanna and the organizers for the invitation. My roots are in Alzheimer’s research, but I’ve strayed, so it’s nice to be home for a little bit with others. I was asked to talk about our experiences with drug repositioning, and I’m going to talk about two different aspects. One is a bit of the rationale for it, and then I’m going to talk quite a bit about some partnerships that are focused on drug repositioning that also form a model of partnership for drug development.

I have been in industry for more than 20 years, and I can tell you that drug discovery and development is incredibly hard. And I think those who were on the panel yesterday and have experience in this from academia realize too just how difficult it can be. There are certain truths about drug development and one is that most candidates fail. They particularly fail in Phase II testing, when we do efficacy trial testing that tests hypotheses. It is important to note that on this graph, the Y axis is a success rate, not a failure rating, dipping below 20 percent in the last rolling 3 years that this analysis was done. If you were a major league baseball player, you’d be out. 

And the other truth about drug discovery is that it takes a long time and a lot of money, 10 to 12 years, minimum, typically, and we can talk about the costs. But an interesting part about drug development also is that most successful drugs on the market are actually approved for more than one indication. Something like more than 90 percent of drugs are indicated for more than one thing. And it speaks to the shared biology across different disease states that exist that when you have a good molecule and you can get it to the clinic and to humans, you have a broad impact potentially. 

So, what is drug repositioning or repurposing, or indications of discovery, or drug rescue? Typically, it’s referring to pursuit of a new use or disease for a molecule than what it was originally intended for. Drug development 101: the top chart is from target discovery to registration. The pathway, the stage dates from target to registration, and below it is a pictorial diagram of drug repositioning. Typically, when you’re taking a molecule that has been in humans, it already has data, and you are shortcutting the system by avoiding the earlier stages and looking at it in a different indication. The big advantages here are that you’re saving time, eliminating those early steps, reducing your potential failure of attrition to get to the Phase II study, because you already have the toxicology package, etc. It does not affect your potential success in Phase I, and it reduces your cost because you’re eliminating those early steps as well. 
Why should repositioning be of interest? Well first, the compounds are made at one point in time. Yet science is advancing, and so we have exquisitely beautiful molecules over the last 15 years in the industry, and science has continued, and you find new areas in other disease states for which those molecules may be very useful.

I just talked about the shortcut that it provides in terms of human testing, reducing attrition, and cost. And probably the first and foremost reason you should be interested in it is that it can work in multiple circumstances. And I just listed a few examples here. They can be very different, moving from one initial indication to a different one. And I will point out that most, if not all, examples that I show here are actually on-target effects, so that mechanism is actually the one that is also being used in the new indication.

So, repositioning in Alzheimer’s, I’m not going to go into a history of this, or go through certain details, but there have been a number of different trials I’ve done. I think in general, whilst it’s characterized by failure for the most part, and I think it’s also often based on qualitative data sets, that is a challenge, that’s not causal. And so the strength of hypothesis has been an issue. I want to jump and say that the bar should not be lowered for repositioning projects. The industry has gotten into trouble in the past with this, where at the end of Phase II, they have a failed study, they say we have this great molecule, and they will put it into a different indication and start the clinical study without having the same rationale and data that underwrote the first study. And “let’s just try it because we can.”
And that actually has been eliminated now in the industry, you simply can’t afford it. It’s not good science, so it’s a caution here. And then of course there are additional challenges in AD, of which I’ve just mentioned a few here. The bottom line is that I think for repositioning or any other study, before you start the study in even design, you have to be able to look in the mirror and say, if I do this study, get the result, and fail, will I have been able to walk away from that hypothesis saying I appropriately tested it? If you can’t do that, you really have to think about whether you should go forward.

About partnerships, I’m going to talk about drug repositioning partnerships, but they are, again, a broader model of drug development partnerships. First and foremost any successful partnership has to be of benefit to all partners involved, and I’m going to show you how we’ve created such things. And for repositioning in particular, access to compounds is really key to the partnership. And so I am often asked, Can we have your safe but non-efficacious compounds that are sitting on your shelves? And I have to tell them that first off, there is no shelf that we walk into and there are your safe and efficacious compounds, and second there is no such thing as a safe compound. Honestly, if you see no effects in early clinical trials, and it’s as clean as a whistle, it is probably not going to have any effect in efficacy anywhere. 

Our challenge of taking them off the shelf is that all drugs have a therapeutic index. An investigator is not asking for the compound, they’re asking for the compound and all associated data, and they might be asking for more than that in terms of safety studies, dosing, administration, the drug supply, placebo, etc. etc. This is a greater amount of effort than to take things off the shelf and provide them to somebody. In terms of a partnership, it has to be mutually beneficial to the industry in order to be successful.

So, there are four different efforts that I have seen that have been involved in each one that I would say are exemplary in terms of drug repositioning partnerships. I have to call out the Michael J. Fox Foundation and their call for proposals. I think it’s exemplary, and they have great tools. I think it’s a really great process. I won’t go into further detail. 

In May of 2010, when I was at Pfizer, we implemented a pretty unique relationship with Washington University School of Medicine, where we allowed the investigators of the university to look at clinical development candidates, including those that are active in clinical development. And they would make proposals to us about what else we could do with them. It was a truly revolutionary step that was very successful, in my mind, for coming up with things that we never would have thought of. And we did come up with some clinical studies. 

Of course, we said that Washington is not the only place with good ideas, and we wanted to broaden it. At AstraZeneca in December, we announced a unique partnership that we will mention in a moment. We partnered with the Research Council of the UK to form a program around drug repositioning. And to do this, AstraZeneca contributed 22 deprioritized compounds, all of which had clinical experience, and we provided information on these compounds on a website so that all of the UK investigators could go see and make proposals against a call for proposals by the MRC. And I have to say, this is a public website, so any of you could go there today and look at these 22 compounds. I think this is a bit unprecedented in terms of the amount of information we’re giving out. 
The MRC used their leverage for the call for proposals. They are funding the program with 10 million pounds, that’s about $15 million. And it’s a collaborative experience in terms of the final proposal generation. Where after the initial concept proposal by the investigators, the subset are then teamed with the investigator, AstraZeneca, and those then are collaboratively developed into a full-term proposal and brought forward for final decision by the MRC. These are preclinical as well as clinical programs, and we are in the stage right now of final proposal submission for consideration for funding. And I can guarantee you that there have been some interesting things nominated by the different investigators, and some will jump directly into the clinic because of the data that the investigator already has under that concept. In an 8-week call period, we receive over 100 proposals from 37 different institutions, 21 out of 22 compounds. It was a real proof of concept that crowdsourcing does work in this kind of open innovation environment. 

You’re going to hear from Linda Brady next about a second program that has been implemented now, announced 2 weeks ago by the NIH. I will let her describe that. It’s somewhat similar to the MRC-type program. And we’ve learned quite a bit about the challenges in terms of the industry-academic partnerships working overtime initially with Washington University and the MRC.

I just want to highlight a few of these. I’m not going to go into detail on them. One of the challenges we have in this type of partnership is around timelines. The timeline for funding is typically a 1-year cycle, and that is challenging for us when we need to move things forward quickly. I will say with the Wash U partnership, it was continuous funding cycles so there was never a defined set. We accepted proposals at any time so it was a constant give, and in some cases, we would fund it right away. 

The other part around timelines is the challenge of patient recruitment. In the academic setting, patient recruitment can be slow, and this is a challenge to get studies done with any kind of efficiency. The second thing I’ll bring up that was highlighted yesterday was prioritization relative to other demands. The incentive system within the academic community is not really in tune with clinical translation-type work with regard to publications, tenure, and other things. And I’ve learned this in the academic community. 

That has been a bit of a barrier. I am going to jump and talk about decision making and trial design, clinical validation versus Phase II study. What an academic can typically achieve is the true initial clinical validation, which is highly important and relevant. The company expectation may enter that relationship thinking that they want a full Phase II study, which is typically not what you’re going to get from these types of relationships. And we’ve learned that’s not actually what you want. You do actually want those initial clinical validation studies. In terms of decision making clinical trials, it goes back to, again, that you have to be able to test your hypothesis: If you have the right target, if you have the right compound, if you have the right dose, and you’re going with the right clinical population and the right clinical trial design. And what we’ve found in this type of partnership is bringing industry people together with academics, co-developing that product with that clinical plan will provide a very robust clinical plan. 

And finally, expectations regarding financial return. I truly believe we need to incentivize the investigators to participate and they should share in the rewards, and that’s how our incentive system is set up. There is a caution though, there has to be consideration about the total input of that investment relative to the total investment needed to get it to market: about $20 million more than we’ve already invested in these molecules. Phase II studies still need to be done and supported by somebody else. And I find that academic investigators are not actually the hurdles, it’s more likely the officers. It’s just something more we have to work through. And finally, I make accompanied challenges. There’s really not a safe and effective compound sitting on the shelf, and the challenge is there. And just the enormous amount of burden it takes to provide all the information, provide the drug supply, do the clinical monitoring, etc. And so it does have to be in the interest of the company as well. 

I want to jump to the cost of maintaining patents. Patents are an issue because as a program is failing in an industry and industry struggles to fund all our efforts, we’re actually dropping patents on really good molecules. As this happens, the opportunity fades to actually bring compounds to market. This is where we need an alternative mechanism to bring those molecules to market. And there is an alternative regulatory mechanism for data exclusivity. For biology it’s 12 years, for orphan diseases in the U.S., it is 7, and for small molecules, it’s 5. That 5 years is simply not sufficient for companies to invest further in that molecule, particularly in Alzheimer’s disease. And therefore, a simple change in data exclusivity rules works for orphan diseases to stimulate investment and would work by moving it to 8 to 12 years for data exclusivity and take the patent piece out for these molecules. 

Just a final slide real quick. I already talked about exclusivity, the second bullet around incentives. The first is if we implement the drug repositioning program, it should be considered. But we don’t have to do it and recreate it from scratch. Think about what Linda is going to say in terms of the NCATS program, and think about when we can tag onto that when it’s the right time. The participation of what I’m going to call the Drug Development Advisory Committee, I think, would be greatly important in reviewing these types of proposals. And finally, in terms of drug repositioning, the value of phenotypic screens—cell-based screens etc. for doing phenotypic screening—can add value, but there was a key question asked yesterday about Alzheimer’s disease today, what would be the phenotypic screens today that you think would have value? If they exist, it could be a good course to pursue, and if not, they can’t be forced to fit. With that, I’m going to stop. Our next speaker is Dr. Linda Brady from the National Institute of Mental Health. 
Linda Brady, Ph.D. (National Institute of Mental Health at NIH):
Good morning. I am here to announce the new program at the National Center for Advancing Translational Sciences (NCATS) as was just announced on May 2nd, along with Secretary Sebelius and Dr. Francis Collins, at a press conference in which Don was present from AstraZeneca. The heads of both Lilly and Pfizer were there as well. So this is the NIH industry pilot program, Discovering New Therapeutic Uses for Existing Molecules.

As Don just mentioned, drug rescuing and repurposing has been a focus of an effort that NIH had when they convened a meeting in April 2011. There were a number of recommendations from the pharmaceutical, academic, and NIH partners who were there. There has been a lot of interest in exploring this as a possibility to expedite discovery of new therapeutic uses for compounds and also to bring new therapeutics to the public in disease and a lot of different areas. As Don also mentioned, there are a number of examples in which compounds have been pretty effective in repurposing or repositioning them for other mechanisms and actions in other disease areas. So this looks like a viable approach that NIH would like to invest in, and some of the methodology around this is a focus of the new NCATS program. 

So, it’s being implemented as a pilot program to find out lessons learned for what works and doesn’t work with this overall program. The focus is going to be initially on compounds that have been in Phase I and Phase II studies already for the original development indication. They have a well-defined safety profile, they have pharmacokinetics available to test the mechanism of action of that particular compound, and the compounds will have been deprioritized within the pharmaceutical companies, either for lack of efficacy or a change in business direction. This is an opportunity, as Don mentioned with the AstraZeneca MRC program, to really crowd source this collection of compounds to the biomedical research community for innovative ideas to see what other potential new therapeutic mechanisms these actions may have. There is a lot of information about this program now on the NCATS website. I recommend that you look at that. 

This therapeutics discovery pilot is the first program that the NCATS Center has unveiled. NCATS became official in December of this past year, and in a little bit over 4 months it announced its first program. As mentioned earlier, on May 3rd, Pfizer, AstraZeneca, and Eli Lilly joined the program. There is a memorandum of understanding posted on the NCATS website that explains the relationship between the NIH and the pharmaceutical companies for this partnership. NIH is in the process of developing a request for applications that will presumably be released in the early part of June. They’re going to provide both review and funding and template agreements, which we hope will be very helpful in facilitating the collaborative research relationships between academic investigators and pharmaceutical companies. 
The pharmaceutical companies are providing at this point more than 24 compounds that have the characteristics I mentioned earlier, along with the pertinent data relevant for appropriately designing a study to test that novel hypothesis in the new patient group. The grantees have access to patients and innovative ideas that they bring to the table, and NCATS is setting aside $20 million in fiscal year 2013 for this program. There is a collaborative research agreement that is referred to as the CRAs here that really defines the relationship and how the partners cooperate between the pharmaceutical companies and the researchers. There is going to be a cooperative grant research mechanism that will define the relationship between NIH and programmatic involvement in the research program. And there’s the MOU that defines the relationship for this pilot program between NIH and the industry partners. What NIH also brings as a focus here is the benefit to patients. We’re hoping to find novel mechanisms of action that will eventually, if success in the program is achieved, feature clinical development of some of these compounds, or compounds in series, moving forward into further clinical trials. 
The program is being envisioned as a two-stage process, where an initial XO2 pre-application will have a very short proposal, where an investigator will propose an idea for one of the novel mechanisms of action of the compounds in the selection. When the pre-application and the RFAs are released, the initial set of summary information on the compounds will be available, so the investigators can identify a mechanism of action that they can use to test their hypotheses. This will go through peer review, and for the applications that have the most meritorious ideas across a variety of mechanisms in the collection, the investigators will be asked to submit a full proposal. At that point, the investigators will initiate a confidential disclosure agreement with the company providing the mechanism of action compound, and they will also begin to negotiate the collaborative research agreement which is listed as a template as part of this initiative.

As Don mentioned earlier, the investigators will work with the pharmaceutical company partners to develop the proposals collaboratively. This may vary from company to company, but there will be intent and expertise provided by the pharmaceutical companies, and they will design a biological rationale to conduct preclinical studies in the first stage of the cooperative agreement proposal that will help validate the biological rationale and mechanism for this study in either animal models or people. And if successful, there will be milestone-driven, go/no-go, decision points that will determine whether the study moves on to the next stage, and there will be a proof of concept or clinical study to provide clinical validation. And the overall goal of this would be to de-risk these compounds for new therapeutic uses. 

This gives you a sense of the timing for the initiative. On May 3rd, a notice of intent for a new initiative to be published went out for all of the investigators’ communities to view. A request for information was also put out on the same day asking questions about collaborative partnerships and the roles of different academic groups and biotech companies. The confidential disclosure agreements and the collaborative research agreement templates are also posted for feedback. And we’re hoping during this period of time that if there are other interested pharmaceutical company partners, they may also have dialogue with us about the possibility of joining before the RFA is released. 

At the beginning of June, we envision the RFAs will be released, and the information on the compounds as well. You can see there’s a stepwise process by which the X02 applications will be submitted and reviewed, and then the top tier of those applications selected. The agreements will be put in place, the full application submitted, and we anticipate awards about a year from now. The awards themselves will be 2- to 3-year awards.

Some of the measures of success we have for the pilot program are new models for collaboration, efficiencies in the use of these template partnership agreements, fundamental new knowledge and insight in identifying hurdles in the drug rescue collaborative experience, and seeing how we can work together for this open, precompetitive environment. These websites show how you can find out more about this program itself, the template agreements, and the RFI response site. Thank you very much. 
Malcolm Young, Ph.D. (e-Therapeutics):

Thank you for inviting me to speak. I’d like to start with a couple of admissions. I don’t really work on Alzheimer’s disease. I have been invited for my history in neuroscience and biology and I have an interest in pharmacology. The second admission is more auspicious, which is that I’m an old-time network biologist. My first paper in network biology was in 1992. And in the intervening 20 years, I’ve become very used to speaking to audiences that have been chock-full of molecular reductionists and nobody else. They would listen to network and systems nonsense politely and then move politely on. What I’d say I’ve heard in this meeting is that all this network and systems thinking is absolutely worthy. It’s everywhere. That’s hugely encouraging from my perspective and I did sort of have a burst of optimism yesterday and again this morning. Even if Alzheimer’s is difficult, and these diseases have a number of factors that do make them difficult in terms of therapeutic discovery, this community is pretty well posed to have a good go at it. 

I don’t really work on Alzheimer’s directly myself, so what I wanted to talk about is how you might use network pharmacology to have a go at these things. There are some glaring features of this disorder. I think the early therapeutic focusing to be very much around them. But Alzheimer’s looks like, to my eyes anyway, as if it has all the characteristics of a complex cascade disorder and a very close resemblance to glaucoma, Parkinson’s, and lots of other complex cascade disorders in which at initiation, there is a history of everything being fine and then something goes awry, and this something may be different in different people and so different in different parts of the brain. Then, as the disease progresses, rather many different places are potentially gained. So those are causal features of the progression of the disorder, disorder protein handling, which we heard about yesterday, stress, synaptic and other changes of the business end of how the brains actually work, memory, for example. So really a lot of places get affected. So let’s embrace some of that complexity. 

The first point has been mentioned, with the exception of APP, which is a pretty substantial relation. There are lots of changes that do have a modest relationship with AD occurrence. From the perspective of a network biologist that looks like it is consistent with a large number of processes being involved in initiation. 
What that implies, if you’ve got large numbers of processes involved, is a very substantial number of proteins. I heard 300 proteins yesterday and that is one bit of one process. There are hundreds of thousands of proteins whose function is changed in this disorder. Although it seems unlikely that disruptive functions in the protein target amongst all this will have therapeutic benefit. That’s expressed in scientific English English. It’s possible that you can translate that into scientific American English and make your argument a little more strongly.

It is noticeable that Alzheimer’s is still a problem. The fourth point is that these are fairly glaring features, focusing on those exclusions is very significantly understating the complexity of what is going on in the patient’s brain. An analogy might be, and I apologize in advance for this analogy, trying to treat the survivors of a terrorist bombing by removing bits of the bomb. What they really want is to stop the bleeding and the pain and the amnesia. It might be useful to remove bits of the bomb, but it is not necessarily causal in terms of educating the process for them. 
The final point on this slide is the first review, and almost always, we pick systems level functions mediated potentially by a large network of actors, and we look for sets of proteins that will optimally modulate these functions in the therapeutic direction. Here’s a summary of one of the underpinnings of network pharmacology, and a little demonstration of that. These are certain deletion experiments and this is actually yeast. What we’ll show is that you can delete substantial numbers of proteins, 60 proteins in this particular case, from an interaction of maybe a few thousand, and we measure, in this case damage, one measure of network integrity. Absolutely nothing happens. The network integrity is completely intact even after you have effectively taken out 60 proteins. You’ll see a similar effect in this slide. And the robust result is that no one with any biological network or any measure of network integrity or method of prioritizing has ever found a deletion that changes network integrity. The amazing part is, if you prioritize this, fairly soon, you diverge from the random background. What you don’t have to get out here to have a significant impact in network integrity terms. It is not just the numbers that you take out it has to have a particular character. This is 60 proteins, multiple dimensions are required. 

The second founding principle is from chemical biology. It is not very often disputed these days. If you have a bioactive molecule designed for high productivity with one particular protein, proteins are similar and you’ve got however many to choose from in the human body. Promiscuity seems to be a universal feature of bioactive molecules. And every one of those contacts could potentially produce multiple pleiotropies. So you can change the functions of proteins that you don’t stick to. Furthermore, if you have a long-lived metabolite, that’s long-lived enough to have its own promiscuity, then you can see, if you want to be slightly more realistic and you want to see what happens when bioactive molecules are present in the body, you should really take into account a pretty wide footprint of effects on proteins. I think this explains why there are any successful drugs. 

Let’s take a look at how you might interpret that in terms of impact. You have seen you need multiple interventions to affect the integrity, and this is simply a prioritized list of lots of different ways of taking five proteins out of the network. The point is rather general. First, there are lots of ways of taking proteins out of the network and nothing whatsoever happen in terms of integrity. And that is what you would expect because biology is robust and redundant. But there are a very small number of ways of taking five proteins out of the biological network to have a very substantial impact and tear the whole thing apart. Those are potentially things you want to see if you wanted to disrupt core processes in the progress of Alzheimer’s. If you did actually manage to make a drug molecule that only stuck to one thing, which is a very difficult thing to do, then you’d expect it to be down here somewhere with basically no efficacy whatsoever. 

Let’s put all of that into what network pharmacology is. Basically, the critical difference between pharmacology and discovery is that you’re optimizing for a network, you’re optimizing for combinatorial network impact. I think it’s fair to say that 99.99 percent of everyone in therapeutic discovery is doing that and we’re not, and I wish them good luck with it. What you actually do though in network pharmacology is try to identify multiple interventions that are synergetic at the peak of the exponential growth in selected target cell processes. 
In this particular example, cells will have some feature of the progression of Alzheimer’s. The way you identify molecules in this way is not through trying to design them by medicinal chemistry, because medicinal chemists can’t do it yet. What you do is look for those molecules that give you the specific path of promiscuity that gives you the impact you’re after. The third point is that you de-risk, as far as you possibly can, by preempting what normal cells are likely to do with this stuff and the signals that develop hide the entire universe that we heard about yesterday of pre-chemical models being developed and so forth. And that’s pretty much what network pharmacology is, it’s not as much defined by what it doesn’t do as it is by what it does. There’s absolutely no simulation in there, just real data of two different kinds pretty much and network analysis. There’s no medicinal chemistry because chemists don’t know how to make molecules with multiple selectivities. Although five labs in the world think they do. 

Let’s have a quick look at what might happen in Alzheimer’s if we were to apply this kind of approach. Dr. Lipinski yesterday said it hasn’t been tried and he’s right. So what would you do? My perspective is slightly different, I am from a small biotech company that has resources, and those resources have to be carefully augmented. Prevention of disease initiation is probably the thing that would deliver most benefits to patients. They just never go anywhere. But it presents a very difficult clinical development problem unless regulators absolutely believe in the biomarkers that you will shortly discover. I’m not going to put my resources there. 

Another approach, once it is started, you reduce stasis or regression. And again, that’s a difficult problem because of the time and the cost of trials and also the absence of well-regarded biomarkers. In pre-symptomatic relief, that is easier in critical development terms, because you can hopefully see something in a finite time, but it is much less ambitious for patients, it’s going to make it just a little bit better as you get worse. I think from a network pharmacology perspective what we would look for is a disease progression approach in which you target a small number of specific functions that have good biomarkers and that are directly implicated in symptomatology. There are a number of those that suggest themselves. Information is key, though I don’t work with it. Information and processes are very good. Of these very stresses, one that is particularly close to symptomatology in my years as a neuroscientist, is neurotic degeneration. So far, we are in the repositioning strand, and I have not even mentioned repositioning. I think the argument that I’d make is that network pharmacology at this output end specifies sets of proteins that should be simultaneously modulated to bring about the changes that you’re looking for. And mapping is almost always, by example, chemical biology data. You can parse libraries of novel molecules that have some data to do that when they’re available. But obviously existing drugs often have very good chemical biology data. So they’re the obvious to look for opportunities using this particular approach. So far, I have to say that that’s what it’s been used for in our homes. The early stages of network pharmacology seem to be a bit left field, so early clinical validation was viewed as very important. Repositioning is another way to do that. Everything we’ve tried has worked. It’s a way to do repositioning that gives you a very different slant than either picking the on-target effect in some different indication or looking for the off-target effects of single proteins. Ok, thank you very much.

Suzanne Craft: 
Thank you, Malcolm. I would like to invite the discussants to come up to the podium.
Discussants’ Highlights 
Mary Sano, Ph.D. (Mount Sinai School of Medicine): 
Thank you. I have been asked to begin this session. And perhaps, it needs some additional titling, including, “Leave No Stone Unturned,” since we have not made such great progress. But most importantly, I think we also have to add a second caveat, which is to set really reasonable expectations. As I take you to this slide of some thoughts, I want to highlight a few things. First, the concept of time-saving makes some important assumptions that we have to balance with the reality of where we are in the field. First of all, it assumes we have identified our targets. Certainly a single design could focus on a target, but as you’ve heard, we often take an agent and find that it has multiple targets. 
Another important aspect is the assumption of reduced safety problems because of its exposure. This is often true when we talk about agents that have had wide use in a large population. However, when we talk about repurposing of the molecules, as we have heard about this morning, it is important to realize that some of these have safety data for a minimal period of time, and it is important to keep in mind that our trials will expect to go far beyond the minimal safety data that might be used to capture Phase I or even Phase II studies. 

Another highlight that I want to make is we worry so much about industry’s IP, and I think it’s important to acknowledge that a lot of IP is held by individuals and by academic institutions, and that can be a barrier as well as the integration with industry. Additionally, I wanted to comment on the challenge of recruitment. Well-used agents that have a good penetration in society for their other medical uses do actually present some difficulties in terms of randomizing for this new indication. Does one exclude those who have normal exposure to them? Do we have to take out the conditions under which they have been useful? 
I think safety is truly a benefit, but I think we also have to acknowledge that there are these additional challenges. Will off-label use interfere with our ability to conduct clinical trials? Most importantly, we have to spend some time understanding the failures. They have been very costly, and repurposing attempts have failed frequently. We talked about statins and estrogens and NSAIDS. What about Dimebon? This is also a repurposed agent and it is important to realize that our failures are as important as our successes. I wanted to take a minute to summarize these thoughts with giving you some ideas for recommendations. We’ve often taken our agents from our epidemiological knowledge, and I think we might actually do better here. I think developing common knowledge and best practices for evaluating our epidemiological data might be a recommendation that could move repurposing forward. This could include creating an inventory of data sets for evaluating possible agents with descriptions of strengths and weaknesses of those populations. Trials are expensive, so very supportive data are needed. Examining the null hypothesis in those data sets is equally important. 

Today, much of our repurposing begins with these epidemiological studies, and better examination of the use of these epidemiological data would be valuable. I think encouraging target-specific or targets-specific approaches to studies, ensuring that when the trial is done we have actually engaged our target would be particularly important. I would also like to recommend support of the multicenter pilot for these repurposed agents more commonly than the single-site study. This allows us to develop a methodology that can be used, even if it is only across a few sites, so we have greater confidence in that pilot data. And I think importantly we have to accept and evaluate our failures. It is widely recognized that there have been many failures of repurposing in Alzheimer’s disease. I think there are more agents that have come to us that have been elsewhere than we might realize. However, the field has systematically ignored these failures, often conducting additional trials and using the agent in smaller studies. I find it interesting that we are now seeing that it is so important to go earlier when we used to say it was more important to go later where we could see an effect. So, I would say that this evaluation might bring us to perhaps best-use of some of these repurposed agents. Thank you. 
Constantine Lyketsos, M.D. (Johns Hopkins University):
Good morning everyone and congratulations to NIH and NIA for putting on this very stimulating meeting. I think what I’m going to tell you is focused on neuropsychiatric disturbances in dementia and I’m going to do this for a couple of reasons. First, it fits well with the theme of heterogeneity that we’ve been hearing about the past couple of days. This is an important aspect of heterogeneity. Second, these symptoms represent immediate opportunities for symptomatic relief, in large part, because of opportunities for repurposing and combinations both with nonpharmacologic and pharmacologic therapies. And third, because I think there is an interesting opportunity by understanding their neurobiology in the very early stages of the brain disease to develop other therapeutic approaches that we haven’t thought of yet. 
Let me walk you through the elements of this. The first parts of the slide really come out of the epidemiology, which has been absolutely critical to the development of this field. So we’re talking about symptoms like depression, agitation, apathy, and so forth, which are very pervasive. Good research now from many population studies is pretty clearly showing that over the course of dementia, everybody gets them. The emerging studies from the MCI field or even the pre-dementia field suggest that in folks who have the MCI syndrome, about half at least have these symptoms. And when they occur, there are major impacts for patients and caregivers. At the basic level, they’re disabling the patients, they worsen their life quality, they can lead to danger, and they’re big drivers in time of care. They’re also a major cost driver. They cost more, they lead to hospitalization, and they need nursing home placement. 

The epidemiology also suggests that they accelerate the course, in really three ways. First, MCI to dementia is accelerated in folks who have these symptoms. That’s pretty consistently established at this point. There’s also a set of symptoms that have been referred to as mob-behavioral impairment, probably also includes late-life depression, where even in the absence of cognitive symptomatology, dementia onset is accelerated. And finally, the occurrence of these symptoms in mild dementia is a major driver to progression of more severe dementia. And so, they are an attractive therapeutic target because we know something about treating the symptoms from other areas of psychiatry, and these have been the effort so far to bring into the field, medicines developed in other areas. That has been happening quite extensively. Psychotropics, for example, and particularly, antipsychotics have been studied a lot. They are in many ways the mainstay of use but they are seriously risky for these patients and there is a big effort to find alternatives. So medications like SSRIs and citalopram, for example, are in a trial that the NIA is supporting, and hopefully will finish this fall. Methylphenidate just finished a trial for apathy, and we will have some very interesting results which will be reported very soon.

Drugs that have been developed for AD, targeting the cognitive function disorder, are being repurposed because early developmental trials suggested that they might not work for cognition and functioning but might have strong efficacy for behavioral symptoms. There are a number of other neurological drugs like amantadine, dextromethorphan, which are specifically being considered. And I think there’s a growing pipeline for systematic targeting of these symptoms from repurposed drugs for other reasons. I think combinations will be very important. You’ll hear whole sessions later about nonpharmacologic therapies. I think symptomatic relief in the clinical setting will depend on combinations between well-established, specific nonpharmacologic approaches, targeted appropriately with pharmacologic approaches. 

I think the NIA, to some extent the NIMH, and Pharma are coming together to fund this area as it transitions to a more mature approach to repurposing and combining therapies for MPS. My third point was about understanding the causes of MPS. Most of what we know of their neurobiology through pathologic study or brain imaging has come out of studies of more severe brain disease—more moderate or severe forms of dementia—but really has not happened in the MCI phase and has not happened in the very early AD phase. So I think it is important to put resources into understanding the neurobiology through autopsy study, brain imaging, genetics, perhaps even animal models to understand how are these symptoms coming out of the brain and how could this teach us a few things about new therapies that might prevent the onset of dementia. We then might have phenotypic targets down the line, like NPS and MCI, mob-behavioral impairment, or late-life depression, all of which might be targets for dementia prevention that come out of this whole area. Thank you very much. 
Eric Larson, M.D. (Group Health Research Institute): 
I have been asked to speak on the topic of epidemiology and the service of drug repurposing and the idea of mining for drugs using new techniques. I’m going to divide my remarks into two halves. One is going to resemble what Malcolm said earlier, when he described the conditions we are studying as complex cascade disorders. I would not have used those phrases until now, but they seem to be perfect because over the years I have been working in Alzheimer’s disease and its related conditions we tried to separate Alzheimer’s and vascular dementias. We don’t do that. In the same way, we realize there is a lot in common between vascular risk factors and Alzheimer’s disease, and Alzheimer’s disease and vascular events. We have these conditions in our oldest patients, oldest members of our population, and that is something to bear in mind as we think about repurposing. We know in the brains, there are multiple processes involved, multiple neurotransmitters, and the disease starts very early. What this says to me is that our model or repurposing shouldn’t be based on the model we had when the cholinergic hypothesis was advanced, which is L-DOPA, Parkinson’s disease, cholinergic enhancers, Alzheimer’s disease. I was an intern when the first patients were treated with L-DOPA, and it was dramatic to watch these patients just get up and out of bed, and that’s clearly not the case with Alzheimer’s disease. And with that background with a complex neurologic condition, I think it is more likely we should think about a disease like cardiovascular disease as the model when we think about combination, combinatorial, and repurposing. Where changes occur very early in life often in pre-gestation, factors can play a role on up into the fact of the multiple pathogenic factors. 

How can epidemiology help us in drug repurposing and combinatorial therapy? I take off on Mary’s point on learning from our mistakes. Over the years, I think we have realized the best way to do epidemiology is in population-based living, if you will, historic laboratories and not in convenient samples, and with modern epidemiology and bench methods working together, you can avoid many mistakes that have occurred in observational studies. If you use population-based studies with extensive records of exposures, backgrounds, and nowadays we’re going to be able to mine those populations with electronic medical records, where you have complete capture of events that are happening to people. Ideally, those would be associated with biobanks, and more importantly even I think, is advancing subjects in these laboratories to neuropathologic study. I think starting from that base, we can move to more precise epidemiology and service of drug repurposing. 
I start with remembering the slide that Ron Peterson showed yesterday where the population-based samples are different from the convenient samples. Even if they’re recruited in large numbers throughout the country, they are more genetic, the patients tend to be younger, and more enthusiastic about participating in the research. 

If you think back to mistakes, many mistakes that we have made can be subjected to an autopsy and an example is the estrogen postmenopausal estrogen story, where for years, we thought these were protected. These were all flawed studies. It’s not that the method was inaccurate, there’s one study that got the exact same results as the WHI, it was published before WHI came out and it said these drugs did cause harm in the early phase of their use and that they were also protected for osteoporosis, exactly what the other study showed. In the case of nonsteroidals, which was one of our mistakes, we now know in a good epidemiology study that nonsteroidals are associated with increased risk and brain changes in the neural path that are consistent with the findings of them being a risk factor, not a protective factor. 

We have to define our exposures extremely well, and we have to look for both protective factors and also for risk factors. We should realize that we need to be open-minded because of the complexity of this disease. Drugs we thought to have short-term effect may have long-term effects. Like the anti-cholinergic paper that shows that this is indeed a risk factor and not just a temporary cause of our cognitive impairment. And then the findings where there may be stage effects were a protective effect may only occur at a certain point in the exposure. This appears to be a potential way that statins or any hypertensive treatment might affect risk for the disease. 

I think the future is primarily going to be for us to think of new methods, and I think that the genomic and proteomic advances will likely allow us to discover ways to stage people as more or less likely to have disease. But more importantly, to discover new pathways and I think the ultimate will be to exploit the gains in pharmacogenomics. We really are treating far too many people in terms of the number needed to trade to gain one bit of advance, and my hope would be that as we have more genomic and proteomic studies and maybe metabolomics studies in the laboratory linked to population studies, we may reach a time where we can actually influence the disease more effectively. And so the bottom line for me, I like the idea of a life course approach, finding a laboratory, a living laboratory of subjects in the U.S., not just in Iceland where it’s actually possible to do this. In the U.S., where you can take a health care system or a community that is fairly stable and enroll them in population based studies with periodic observations and a partnership where we have epidemiologic scientists, biologic lab scientists in the neuropathology labs, and I think increasingly complexity scientists who can help us understand the complexity of this disease. Thank you. 

Christopher Lipinksi, Ph.D. (Consultant): 
I am going to talk to you about something that is considered to be the dirty laundry of drug repurposing, the nitty-gritty of the kinds of protection that a sponsor might be looking for if they’re willing to invest a serious amount of money in the clinical development of a repurposed drug. Really, you need development protection, it’s really critical if something useful happens. If you don’t have protection for development, it doesn’t matter what the science is like because nothing will happen in terms of drug development actually helping a patient. If you have an orphan status for a compound—which is currently defined as 200,000 patients a year or less—you can get 7 years of data exclusivity. Now, the sponsor doesn’t decide whether this compound is orphan—FDA decides. And so an interesting question is will current large diseases like Alzheimer’s disease ever get subdivided into small orphans. We don’t know the answer to that. There’s obviously a concern that people will game the system. So subdivision will have to be scientifically real, and not just a claim. If you don’t have the ability to protect the investment in the compound by data exclusivity, which I should explain is completely separate and has nothing to do with the patent system. It simply means the data submitted to regulatory authorities will not be disclosed to anyone else for a period of 7 years, which means that nobody else can come in and get regulatory approval for your drug. 
Non-orphan protection from patenting. Probing for a new use in early clinical compounds that are actively in clinical development—in the sponsor’s hands—drug repurposing is very widely done. For example, the organization that I’m on the scientific advisory board, Melior Discovery, which does drug repurposing in a contract, fee-for-service mode for large pharmaceutical companies, has already run over 250 compounds through their complete platform. And if you count compounds where the sponsor asks for a smaller subset of the available assays, that number exceeds 600 compounds. So a lot of compounds are being profiled in major pharmaceutical companies, but you don’t know anything about it because it’s totally silent, it’s totally closed, it’s proprietary. Virtually nothing of this is ever published.

If you probe for new use early after discontinuation, which would be the scenario described by Don Frail and Linda Brady, then “not done” would have been the case up until maybe a year or so ago. It is a great opportunity and I think these new collaborations are wonderful. But I issue a caution, if you’re not working through these collaborations—let’s say you’re trying to identify Phase II drugs that have failed for efficacy rather than safety—you run into two problems. Number one, it’s extremely hard to discern the cause of discontinuation because there is no database that gives this to you. You can’t get it from the company websites. And number two, in my experience, for about 50 percent of Phase II compounds, you cannot even find structural information. You may know mechanism but you don’t know what you’re actually dealing with. And in fact, this problem of identifying structure is a serious one. It was only until last fall that the FDA database on orphan drugs finally decided to annotate the compounds with meaningful descriptors so you could actually know what you’re dealing with. So a company code number is of absolutely no value because you don’t know what that entity is; you can’t relate it to anything else that’s previously been studied.

Probing a new use for approved drugs is done a bit. It’s mostly for orphans and these last two categories, that is, probing for a new use for a compound that’s gotten out into the literature, whether it’s approved or unapproved, there’s a really big problem with this. And that is that drugs in the newer literature, late in the development cycle, can have very messy problematic patent status. There’s this phenomenon that if you go back to the 1970s, the compounds in the literature are fairly clean. And if you find it’s possible to find a new use for quite an older drug, a 40-year-old drug, you’re ok in terms of patent status. But now as you examine compounds coming closer and closer to the modern era, there’s a proliferation of patents, and you get what I consider to be worthless, laundry-list patents, where compounds are mentioned and then just little or no data behind them, but they’re disclosures. What’s the explanation for this because it’s a very clear trend that’s getting worse and worse as we come to modern times? 
At the University of Mexico, in collaboration with Chemical Abstract Service, we’ve done the study on what is changing in the patent output. And there’s a very marked change. In 2011, 40 percent of the patent output in the U.S. was from academia and that’s a growth from 5 percent a decade earlier. And I have a suspicion a lot of this worthless laundry list of patents are coming from academic sources and part of the argument for that is the cost factor. It doesn’t cost that much to file a provisional patent in the U.S., maybe $10,000, so I think the academic IP organizations are floating and filing for provisional patents. It doesn’t cost them that much; they float it around like bait, like fishing for investment for 18 months. When they don’t get any nibbles, they just let the whole thing drop, and they don’t spend the $300,000 that you need for proper package of protection, which would cover international coverage that a major company considering putting a lot of money behind the drug would see. And this is really messing up the situation. Thank you very much for your attention. 

Dale Bredesen, M.D. (Buck Institute): 
First of all to the organizers—Neil, Suzana, and Richard—what a tremendous idea. Thank you very much for spending your time and hard work to make this happen. The problem that we have with treating this disease is we don’t understand the fundamental nature of it. We understand fundamentally oncogenesis, atherosclerosis, osteoporosis, which represent imbalances in normal physiological processes. That’s their association as chronic illnesses. We don’t have that level of understanding, or haven’t had that level of understanding of Alzheimer’s disease. So we haven’t known what to screen, what to look for. It has been an observational and mechanistic disease so we’ve looked at free radicals and metal binding and detergent effects and myelin loss and vascular abnormalities. The disparate nature of these ideas shows that we really don’t have a fundamental understanding. And having such an understanding will have a profound effect on the screens we use, the ability to repurpose drugs, and the ability to take models that will predict what will happen in human beings. 

If we look back at systems biology, and I think systems is probably the most common word that’s been used here in the past two days, this is really the scientists’ way to avoid using the term holistic. Essentially, we’re saying we need to look at integration rather than reduction. And the goal for systems therapeutics, therefore, is to combine mechanistic and holistic. And what’s interesting, and let’s not pull punches here, Alzheimer’s disease is synaptic manifestation of our proclivity for sugar, saturated fat, and sedentary lifestyle. That’s what Alzheimer’s disease is. 

We need to understand it from the mechanistic side. So, if we go back and compare what happened with HIV, I think it really offers an important lesson. We have three drugs that didn’t work terribly well separately, but together worked extremely well. It really offered a breakthrough. If we look at that and ask is Alzheimer’s disease likely to be more complicated than HIV? Is it possible that it’s going to take five or 10 or 15 or 20, how many different ones? And importantly, is it possible that each of these in and of itself will not give a statistically significant difference in the progression of the disease? If that turns out to be the case, then we need to think seriously about how we’re going to get new combination therapeutics to trial.

The implication from this also is that there exist drug candidates and/or drugs, some of which may already be approved, that when combined appropriately, may offer greater therapeutic benefit than any single agent. And we heard yesterday about the idea of one trial one target, but it’s very possible that in Alzheimer’s disease the optimal therapy will require more than one target, perhaps one network per trial.

Some key considerations here. First of all, the idea of a network imbalance, which has been discussed repeatedly, is I think a very important point. If you just take the simplest point, APP itself, what’s coming up that’s quite interesting, physiologically speaking, rather than pathologically, has turned out that there are four peptides derived from APP that have physiological roles in plasticity, in neurite retraction, in cap space activation, in synaptic reorganization. And on the other hand, two peptides that also can be derived that have physiological roles in inhibiting cap space activation and interestingly, supporting neurite extension. So literally, this is a plasticity switch. A critical piece of this is that it is not controlled homeostatically, but is actually controlled in a prionic loop. In other words, there’s feedback here, so that the interaction of Aβ with APP itself leads to more signaling in this specific direction. Therefore, instead of a homeostatic effect, you have an anti-homeostatic effect. And obviously there have been a number of publications looking at this both at tau and Aβ, and it is clear that this is a prionic illness. We have to consider that, we have to consider these loops, and we have to consider also what was brought up yesterday by Robbie Brinton, that we may not want to give the same drug every day. We may have to have cycles. It may be, for example, that you have specific things you do for one week a year, taking rapamycin, or something like that. 
Just to finish up. This year, we’ll start the first system therapeutics trial, which has multiple pharmacological and multiple nonpharmacological approaches, and the goal is to do exactly what Malcolm Young talked about earlier, to hit specific nodes at multiple sites to see whether in fact that gives you an advantage over a single drug. Thank you.

Suzanne Craft:

Thank you. I’d like to invite the speakers to return to the dais.

Q&A:

J. Wesson Ashford, M.D., Ph.D. (Stanford University):

There’s a 5-year delay maybe with a great drug, which we haven’t found yet but this one genetic change, one SNP provides an 18-year delay. If you go to the two-two, one more SNP change, you’ll probably get another 10-year delay. You’ve got at least a 30-year delay probably in this one small genetic factor. This has got to be a clue when we try to figure out what this disease is and come up with a very specific target. I know that there are some people working very hard on that, but I think we should acknowledge the tremendous work that’s going on with ApoE. There have been conferences recently at Gladstone; there’s another one down in Tampa next month. ApoE is the biggest genetic factor in medicine at this point, and I think we should be leading the way with developing genetic disclosure to patients and with genetic counseling to patients. And we should recognize this extremely important factor to medicine. And this primary factor in the process that we’re discussing here. Thank you. 

New Commenter:

Wonderful session. I’d like to address this to both Malcolm Young and to Don. Malcolm, you’re suggesting that we really target hubs that control the larger network. And there’s some concern around how do you actually do that? And are there molecules that actually do that? Don, I’d like you to chime in around whether you think steroids are in fact hub regulators and whether that actually serves as a prototype or proof of concept in physiological systems of how a single molecule can actually regulate a wide breadth of networks.

Malcolm Young: 
Hub is kind of a proprietary term in network science which basically means anything with varying large degrees. Large degrees are any ones with about 50 different properties, network properties that nodes can have and lots of other features, which are much better to target. It’s not really the case of going off the hubs in the proprietary sense, but you are trying to find those nodes that have some unusual factor that makes them significant. Then you are trying to do that in a combinatorial way. The important thing is about nodes. 
Donald Frail: 
Part two is simply, are steroids hubs? And I think the answer has to be yes in that they’re all hormones. There are different types of steroids, but I will point out that one of the molecules in the MRC relationship is inhibited to 11 beta HSD enzyme, which is involved in the conversion of cortisone, and it is the one mechanism that we receive the most proposals on. And it has cost multiple biologics. And a number of them were clinical proposals that we’re actively looking at in parallel. So it is interesting how it could be affecting multiple different systems. 

Todd Sherer, Ph.D. (Michael J. Fox Foundation): 
My question was related to the discussion on repositioning. There are sort of two general categories that I took away from the discussion. One is still a proprietary compound that’s just being moved through drug development for a different indication. The other is a drug already available that’s now being tested. I was curious about the second group. What’s really the level of clinical proof needed in order to start using that drug in the new population? And does that depend on if you’re going to FDA for a new label or not? What sort of level of proof do we really need in clinical testing that would then allow that drug to be used more in the indication?

Panelist:
I think actually, and I will be happy to hear if someone has additional information, I believe the model to ask for an IND for a new indication is pretty low in terms of mechanism. I think design of the trial is a big issue, and I think that is in fact why we have seen several go that route. The bigger question is how will you support it? The regulatory route is not so complex, but finding the capital or the support is more complex and perhaps not rigorous enough. A route we’ve seen frequently is to propose a mechanism and then to collect evidence on the mechanism rather than actually to test it to see if it fails. And I think that’s a dilemma we’ve had in some repurposing. 
Walter Luke (University of Toronto/Louisiana State University)
Just a personal note, my mother passed away recently after a 5-year course of Alzheimer’s disease. She was given Aricept, which made her worse; she was given Memantine, which made her worse; and then the weighty decision was made to give them both together, which made her worse faster. I have spoken to many physicians who have said these drugs have very limited efficacy, if any. Something I think that needs to be mentioned is that Alzheimer’s disease happens to elderly people who have weathered a lifetime of insults to their CNS, to the GI tract, to their liver and kidneys. So these are very powerful, toxic drugs. I think that when you treat patients, they’re compromised in that way. When you give these drugs to a healthy animal or to younger people, sure they can be tolerated but their cognitive spectra is different than when they are given to a person who has disability in their general physiology. 

Panelist:

I think you raised an important point and that’s with combinatorial therapy, the risk of adverse events is unexpected sometimes and increased as we know polypharmacy in older adults is often a source of unanticipated adverse events. That clearly is an issue that will be complicated to untangle and potentially network pharmacology can help us. 

Panelist:
I think your comment illustrates an important challenge that exists with the current drugs, which is what you call a modest efficacy, which I think is the right term and which doesn’t apply to everyone. There are some patients who get worse, but there clearly are a non-insignificant number of patients who get a fair bit better, especially in the early stages. So one aspect of repurposing would be to understand those distinctions so that we don’t have to figure it out by trial and error, which it sounds like happened in your mother’s case. Thank you. 

Greg Hook (America Life Science Pharmaceuticals)

I’ve been toying with rescue in the area of Alzheimer’s and some real-world feedback on that is that method of use compositions or formulations, that patent protection are not very attractive in the private market place. I give a lot of pushback. So one strategy that we’ve adopted is to take those compounds with rich information and tweak them to produce some unexpected results, but hopefully retain the toxicology profile, PK, and all that. So you get that novelty for compound claims, which is what the marketplace demands for this high risk venture. There’s just not enough for the method of use. 
I’d like to follow up on Chris’ point regarding generic disclosures. My brother in patent law, we have programs right, just crank it out, it is easy. That’s what’s changed in the newer years. There is no cost to doing that and it is just unfair and the law is just unfair. If I tell you I’m going to cure Alzheimer’s, nobody in this place would believe me because it is not happening. But in patent law, it’s presumed valid that if there’s an early disclosure that says you can cure Alzheimer’s disease, that’s priority against you. But Mary, to your point regarding freedom to operate with some prior patent, there is not going to be a patent on the method used for Alzheimer’s because the patent office will not get one out until you enable them and that can be done by now. We are in this weird world where the deck is stacked against us, and politically, we need to change the patent law to have enablement via requirement for prior arch. But that would be hard to do. In the short run, I really think Donald’s idea of extending small molecule FDA exclusivity is politically practical. And I would like for you to expand a little bit more on that. 
Panelist:
First, to your point that there already exists simply a laundry list of indications and patents does frustrate you and it’s a pain in the neck, I agree. I think Chris explained it adequately. There are two paths to market exclusivity and one is with data regulatory exclusivity, where a generic manufacturer can’t cite your data right now for 5 years on a small molecule for a new indication. Clearly moving that to 7 years per investment and somehow, in the health care format 2 years ago, biologics were given 12 years. And if we just shifted that from 8 to 12 years for a small molecule space, there would be much more protection and much more investment in current molecules. It’s not just about repositioning, if you think about what it’s going to take to do an Alzheimer’s prevention trial. If you take a brand new molecule and start to do that, you will not have any patent life remaining sufficient for your exclusivity later on. So, this is also about chronic diseases that require long studies. Changing exclusivity laws would be tremendously incentivizing. It does require the proverbial act of Congress.
New Commenter:
I want to build on one of Mary’s points, which is relevant to this comment. Until we have the major impact drugs, there is a pathway to use of drugs that doesn’t necessarily involve IP and patents. That is being able to do trials of marketed drugs that could potentially be used off label if good science is there to support that they work. I think at one level, that’s part of the purpose of some of the NIA’s funding opportunities that I and many others have taken advantage of. 

So let’s say that is a major problem for people with dementia today. If it’s possible to do trials to show that individual drugs that are already on the market work better for sleep disturbance, they will be widely used and they will have a beneficial impact. I think you can generalize that to a lot of other symptoms. I don’t want to lose track of this idea that pragmatically there is the opportunity to use approved drugs off label if there’s a way to show through good science that they should be used even off label. I think that’s very important and is a short term opportunity to help patients and caregivers. 

William Potter, M.D., Ph.D. (Consultant): 
This is sort of a technical question, more than a strategic one about getting back to the issue of good science around the drugs and what is really known about drugs being made available for repurposing. To what extend do we understand, from the current list, that those drugs have the background information that was spoken to yesterday to know the target engagement is in place, that we have good PK/PD for brain effects, etc.? We all are very well aware of a very large, well- meaning effort with drugs like COX inhibitors to see if you could do something to Alzheimer’s, and if anything, those drugs actually made people worse. We had no idea those drugs did anything to brain function. We have uninterpretable data. So what are we going to put in place to prevent repurposing leading to more uninterpretable data with failures to test the hypotheses and failure to put in place? Because the back-end expense to repurpose those drugs for an interpretable Alzheimer’s trial is not trivial. 

Panelist:
That’s a very good question, and I think there’s hope on the horizon. The FDA has an initiative called the Mini-Sentinel, which has a large database built around the HMO research network and a larger group of claims data, which probably could someday help us. The problem is the side effect of cognitive impairment is a harder signal to detect than some of the other side effects that we will be looking for. I think in the next few years we’ll begin to see an infrastructure for much better post-market surveillance, which should help us.

William Potter: 
I’m sorry, that was not the question. The question was not might the drugs cause harm really? I mean of course that’s important. But to what extent will the data exist on repurposed drugs, because most of these will be over? Most of these have been developed before the tools were in place to really understand were you hitting a target in the brain and did you have down-stream functional effect? Those are criteria we believe recently, consistently have been putting into CNS drug development. I’m simply saying that from a scientific point of view, to use the repurposed drugs, to test hypotheses, there’s going to have to be another parallel stream of work that needs funding. It can clearly be done, but it’s important to have funding for that. 

Mary Sano: 
There’s another approach I think is probably important. And that’s perhaps better design and analysis. I think clearly repurposing has often not truly accepted the futility analysis as a way to go forward. Rather it’s establishing a midpoint where stoppage will only be minimally considered rather than thinking of it as a true cost-giving approach. And the second comment I want to make is I think designs to test these repurposed agents might really consider using adaptive designs, particularly including the idea of targeting the specific biomarkers in the specific agents of interest. 

Panelist: 
I think one of the beauties of the way the NIH or MRC program is designed is that everybody has skin in the game. So the companies that are putting in the molecules have committed to providing drug supply and that alone can be between $200,000 and $1 million per study. And so there is certainly the desire by the companies that are participating to have good rigorous studies and obviously by the investigator and the NIH. So I think that’s where you get that partnership to enforce that rigor. 

New Commenter: 
The neuropsychiatric drugs do not work in the late stages of Alzheimer’s, but the fact that 50 percent of MCI patients have neuropsychiatric problems clearly suggests that they should be retried in early MCI to see whether they in fact can reduce the rate of appearance of cognitive dysfunction. I also suggest that in terms of repurposing, one should do comparative neuropathology among these various diseases like bipolar, depression, and Alzheimer’s disease, to identify common, at least late-stage, targets in the brain that might be targets of these diseases. I think it’s an important finding recapitulating the early work of Leonard Heston that the psychiatric symptoms can be very early and the only ones in AD and that trying drugs that have been used against psychiatric symptoms early on could be tested. 

Suzanne Craft: 
I agree one of the things from studying the way this is done in other areas like diabetes and cancer is that I was struck by the extent to which there are very large libraries of tissue available for testing effects of different known drugs on molecular pathways of interest. In particular, the diabetes field has a very large repository of many different types of tissues. And although we have isolated things, we within our field have very few orchestrated large repositories available to do something just like this. And I would suggest that that would be an important thing for us to do, for this reason, but in addition it will become incredibly useful for other kinds of discovery endeavors. 

New Commenter:
I think the point was made very effectively. Studying these symptoms in MCI and early AD is a great opportunity and that includes understanding neuroanatomy imaging. There might actually be some interesting animal models as well that come out. I think you’re absolutely right and I would hope it’s a strong recommendation. 

Grace Stutzmann, Ph.D. (Chicago Medical School): 
I’m willing to retract the statement I made yesterday about being disappointed in the seemingly heavy focus on targeting individual later stage AD features at the expense of trying to understand earlier network or systems-level mechanisms of the disease. And I’ve heard bits and pieces yesterday, and I think Malcolm Young put it best. Rather than trying to take away bits of a bomb that may have already gone off, it might be better to target earlier mechanisms that generated this bomb. And in doing so, you can also lower reduced tau pathology, apoptotic pathways. And another feature is preventing synoptic degeneration, which speaks to synaptic networks and synaptic systems, which are contributing and supporting learning and memory mechanisms. I think part of my question to you is targeting broader signaling cascades, and I could speak a lot about calcium signaling cascades, but there are certainly inflammatory cascades, metabolic cascades, mitochondrial cascades, that feed into all the major features and risk factors for Alzheimer’s disease. Perhaps targeting AD therapy at this level could be considered an alternative strategy, and I was wondering what your thoughts were on that matter. 
Dale Bredesen: 
It may turn out to be less important what target we choose than what target we fail to address. In other words, it may turn out there are several key targets and leaving at any of those out is going to lead to failure. We heard yesterday about the end runs and the same thing has been happening with developing therapeutics for prions, where you can select for a different type of prion by developing a therapeutic that should work with the prion that you started with. So we’re looking at the same general idea as with bacterial resistance to antibiotics. That brings back the idea that maybe we have to hit a number of targets before we get any real significant effect. 

New Commenter:
To follow up on some of the discussions yesterday, thinking about the networks, thinking about metabolic networks in particular. I think there is a wonderful opportunity to take some of the drugs you have now that work perhaps marginally or moderately in some patients and try to get a metabolic imprint, try to understand how the metabolic network or metabolism has changed in those who responded or had some benefit, and try to decipher what are these pathways that correlate a better outcome. This is something we are doing currently with many other therapies and try to gleam further insights. How can we make this even better based on the pathways that are modified? We know now that not a single drug targets a single pathway, but targets a wide arc of things and perhaps the drugs that are available now and in the neuropsychiatric diseases, getting an imprint or roadmap is quite helpful. 

Suzanne Craft: 
One last question.

New Commenter:
From NIACR. We talked about networks in Alzheimer’s disease and the importance of epidemiological studies. I was wondering if you would comment on the approach to this problem in a reverse engineering fashion, the importance of including people who seem to be protected from Alzheimer’s disease development perhaps because of the way their bodies handle inflammation, chronic inflammation over long term. It is known that people will reach old age if they do not have certain chronic illnesses; they are also less likely to have Alzheimer’s disease. I was hoping you could comment on that.

Panelist:
I think it’s a great area for study. We’re now having enough people living to 90, 95, and 100 and coming into brain banks. If you have enough background information, you’ve made points about what’s known so far, that there’s a lot more that could be known about protective factors that would likely not be drugs, but would likely be behavior and history of chronic disease. It appears that people who live a very long time have avoided the onset of any chronic illness until just before their die, which I think is a very important observation. 

New Commenter:
Can I just have two seconds? I just want to say please don’t forget the people in late stages. My mom is in stage seven, and as you know, stage eight is death. She can walk, she can eat, she can speak, she says to me my baby I love you. She knows us. We have worked very aggressively with her. So please, do not forget them. Do not write them off. There is still potential there and I have proven it with my family. 

Session 5: Non-Pharmacological Interventions

Carl Cotman, Ph.D. (University of California, Irvine) (Session 5 Chair):
I think we are ready to begin the next session. And on pharmacological interventions, I would like to remind people that the impact of delaying onset could have a dramatic effect on the numbers of cases in the U.S. and even just a delay of .5 can have an impact on a number of interventions. We are beginning to realize that. It is a well-kept secret that is not known or taken advantage of. In this session, we are going to try to highlight the opportunities. The basic charge is to point out what is needed, and the first thing we need is to have cognitive training and promoting health and well-being in elderly adults. We have heard in these sessions about how important it could be to manipulate the environment. Basically, our genes and the environment have modifiable risk factors, as we have heard, in terms of activity as risk factor, low education, and in epidemiological terms this could mean small triumphs. 
It has been shown that physical exercise can have an impact and can keep track of covariables. It is almost like an enriched environment. Combining the environment, some social and physical activities are better in many ways than either one alone. It may present some nonparallel pathways to invest in studies with more advanced disease, to reduce the risk of disability, and we heard a lot of exciting news out of the last session. Who will be expanding on the environment, combining nonpharmacological with pharmacological interventions and using epidemiological information? I am almost embarrassed to say, I did not put up animal studies, and that’s because that is also a powerful point. These can come together and intersect in finding the next opportunities. We have heard about a lot of the software available, and this feeds into that concept itself. We will talk about developing standards of agreed-upon measures for lifestyle, but the nonpharmacological interventions, I am not sure that we have the tools yet, particularly to give them ecological validity. And we need other areas as well to be optimized for this, to build off the NIH toolbox, and develop and pursue implementation research and find out what it is that we can do to get people to take advantage of this well-kept secret. 
Elizabeth Head, Ph.D. (University of Kentucky):
Good morning everyone, I want to thank Neil for arranging this. There is reinforcement going on with some scientists and some common ways and I think a consensus, with certain paths. It is obvious that we have to figure out [Inaudible audio cutting in and out]. We have heard a lot about physical activity [Inaudible audio cutting in and out] and exercise. That has been a focus, but there are a number that we can consider and combine [Inaudible audio cutting in and out] I’m going to give you some interventions I will be focusing on based on preclinical data and nonpharmacological interventions that might actually benefit from the animal model systems and getting more predictive validity. So, nonpharmacological interventions are providing mental enrichment so they have a group house, they are socially enriched, they exercised voluntarily or you can make them, but they do find numbers over 4 kilometers a night which brings up—how will humans respond to running—[Inaudible audio cutting in and out] you can teach old dogs new tricks, and there is not as many [Inaudible audio cutting in and out] with training. 
Examine more nonhuman clinical studies and we have some studies in the canine model, where we can see the cognitive training model has terrific benefits. Look at the effects of diet. And you can see that these are lifestyle changes and modifiers. We have heard so much about how conditions can affect dementia and 50 percent are contributing to dementia, and we can with lifestyle reduce risk factors and will have a very good shot at improving the outcomes. Today, there is some suggestion that we can do a lot of these interventions and some stages of disease are beneficial and would it make you forget about [Inaudible audio cutting in and out]. 

We know that in animal studies, there are robust [Inaudible audio cutting in and out] manipulating the environment, manipulating the ways to changes in the brain. And there is very good evidence of physical growth, you can see increased vascular function. There is very good evidence of increase in [Inaudible audio cutting in and out] and I will show you some pictures of that and if we lose the ability to generate [Inaudible audio cutting in and out] the ability to exercise helps our brain to grow [Inaudible audio cutting in and out]. 
Diet and exercise can reduce brain inflammation was a key contributor to antioxidant enrichment. We are looking at multiple targets: a week of improved cognition without affecting a beta is an interesting principle, and the effects of neurons with pharmacological interventions. 

We are all talking about increasing longevity and we are afraid of cancer. This has been replicated and there are no Maddux being developed and a [Indecipherable] echelon is very good. And it is turning out to be very beneficial. It is an interesting compound, something to keep in mind. If we look at the literature, the most promising data are coming from having a good healthy diet. Compounds interacting are really good for your brain, and turn out to be beneficial. For example, if we combine physical exercise with mental enrichment, they are targeting multiple pathways, and you might expect the facts but you can target a whole bunch of the same pathological pathways that are currently Alzheimer’s through the interactions. 
Let me give you an example of what I mean about this effect. This is one study we completed years ago looking at the effects of feeding [audio inaudible]. Every day for 20 minutes, and we combine them. What this graph shows beautifully over a 2-year period of time. 
This is an aging process partially. Our antioxidant-alone dogs are showing benefits after a longer treatment period. Behavioral enrichment is improving. But the most striking is maintenance of function. This graph is showing when you combine a couple of different lifestyle modifiers together, you get additive benefits. And in this study of probably about 1500-1800 people, average age of 77 years, when they looked at how much exercise these people were getting and whether or not they ate the Mediterranean food diet, this graph shows when you have none of the above, low activity people, low physical activity, their probability of remaining AD-free is much lower than either single treatment, different daily activities or diet, compared to the combination. So again, that argues strongly that modifying a couple of things is good for your brain. 
Considerations for preclinical studies. One provided a better background from which to compare to humans, so I think we should also consider that. If we combine nonpharmacological interventions, we may have an added benefit. The drug may respond better, may enhance the clinical trials.  We’re looking at drug trials. But we have to have a shift in thinking when we consider that. We may have to start thinking about building complexity back in. That’s a challenge, but we have to consider it, and it’s been mentioned time and time again. We need to target the patients. We’re talking about healthy eating and exercise and keeping engaged. Right now, we have social engagements helping our brains. These are not only good for our brains but our entire bodies, for legs, more for our heart, our muscles, everything. Every time your heart is healthier, your body is healthier. We consider the fact these nonpharmacological interventions can be a preventive approach for AD. Again, in people with who have signs of disease, can we include that as an adjunct to help those patients recover some function? Thank you. 
Kirk Erickson, Ph.D. (University of Pittsburgh): 
Thank you again to the organizers for creating such a wonderful conference. Let me start out with a slide that we saw yesterday, showing the sequence, the theoretical sequence of pathological development. I want to bring this up for how nonpharmacological methods could be working. What I want to point out is we can try to delay the development of any of these pathological sequences, but we’re interested in delaying cognitive impairment. We can work by reducing, delaying, or eliminating some factor. 
For my particular talk, specifically, I am going to be focusing on the role of cognitive stimulation or intellectual stimulation, educational pursuits. And then I am going to switch my attention to physical exercise or physical activity, both aerobic activities, as well as resistance or less aerobic types of activities, and functional outcome that may be gained by participating in these types of interventions. Let me focus first on intellectual stimulation and cognitive training. There’s a wealth of logical data. We have heard about this yesterday and today, on the impact of intellectual engagement, education, other proxies for these things, higher intelligence levels, etc. The intellectual risk is quite obvious. However, once dementia symptoms start to develop, there’s a more persistent line, increasing intellectual pursuits in order to reduce the development of particular symptoms. 
One of the things that’s important, however, and it’s gotten more attention, is exactly how we should conceptualize reserve resilience. This continues to be perplexing in the field: using imaging to examine different networks and symptoms in the brain that seem to be most correlated with the proxies we refer to when we think of cognitive resilience. There’s a long way to go before we understand how the reserve works. When we think of what has developed and particular treatments and interceptions, whether it’s increasing educational opportunities, whether it is providing older adults with the opportunity to engage in intellectual pursuits, we have to be thinking about a point of no return. Is there a spot coming back to this decline once symptoms emerge? Is there a time point that educational opportunities have the most profound effects of delaying the symptoms? Can we use these intellectual pursuits and leverage them as particular treatments and ways to combat against deficits that have already been accrued? 
So let me take you on a few points we know of when we talk specifically about training; that is, using intellectual stimulation or cognitive forms of training as an intervention in an elderly population. I should say that most of the studies I am going to be referring to here, both in terms of cognitive stimulation as well as physical activity, are really conducted in older adults who are asymptomatic or pre-symptomatic. We’re not talking about people with frank dementia but older populations without dementia. So there seems to be limited transfer to untrained tasks, however, there have been suggestions that training in broader cognitive domains has a greater impact than training particular skills. So we have to change our ideas about how training should be implemented in a laboratory environment. We have to start thinking outside the box, also in terms of transferring this to a community perspective. 
There are a lot of other ways of eliciting improvements in cognitive function through intellectual pursuits beyond laboratory settings, and we have to be trying to understand the potential of those particular environments. Nonetheless, what this evidence has shown is that older adults do have the capacity to learn and improve cognitive performance. We can’t forget that. That’s a very important point that’s easily forgotten. And this is clear evidence that the natural capacity for brain [Indecipherable] and there are ways to take advantage of this in a human population. Because of the muddiness of much of the training literature on cognitive and intellectual training interventions, we need to have a better understanding of what works and what doesn’t. Like I said, this literature is quite muddy. And if we really want to take this to the next level, we need to have a much better understanding of what works, what doesn’t, how much is gained, so we have an idea and appreciation for what to expect, and which populations benefit and which don’t. 
We have already heard about the incredible [Indecipherable] in the population and in the findings, and this is also true in this particular literature. Does long-term training reduce the instant rate of dementia? This is difficult to really understand because we’re talking about either a lifetime of intellectual activities or intellectual laziness, if I may use that term, versus trying to have a cognitive training program for 6 weeks, 8 weeks, maybe one year. We have to understand that we are going to have a 6-week, 8-week or even one-year cognitive training program and see a complete reversal of a lifetime of lack of intellectual pursuits in some populations. So we need to really understand whether or not long-term training really has any positive benefit. Do the benefits of training persist? This is another question we don’t have a very good answer for. 
Speaking of -- [audio inaudible]. We have to examine what kinds of changes are occurring in the brains of these individuals. And also translate to clinical environments. 
So, let me change my attention here to physical exercise. As we have been hearing all along and in Liz’s talk, physical activity reflects one of the most promising nonpharmacological ways to improve brain health. Better activity in midlife reduces the risk of AD. One of the things I want to get across is physical activity training improves many peripheral and central processes. We can use physical activity as a foundation to induce and examine more of the systems-wide biological approach, something we have been covering as well for the past day. It changes insulin resistance and metabolism and nerve function. Virtually every organ in the body and numerous molecules are affected by physical activity. One other important point that Liz mentioned as well, one of the benefits of physical activity is it influences so much more than just risk of cognitive impairment and cognitive decline, virtually every disease. Every age-related disease is reduced from physical activity, from reducing type 2 diabetes to cardiovascular disease and cancer. Physical exercise has a wide range of effects on the body and it should be remembered. Some cross-sectional studies suggest that other markers may be associated with physical activity. Here, let me show you some provocative results from several different physical activity intervention studies. You’re seeing results from a meta-analysis on 18 different intervention studies in elderly people. This is physical activity training. In the blue bars, is the control group. In the gold bars, you have the exercising group. What we see are clear benefits. These are randomized clinical trials. I am going wrap up here and we will come back to this. Randomized clinical trials show clear improvements with exercise. 
Announcement of the National Plan to Address Alzheimer’s Disease

Francis Collins, M.D., Ph.D. (Director, National Institutes of Health):
Good morning! I’m Dr. Francis Collins, Director of the National Institutes of Health, and I’m very pleased to be back here for Day Two of the Alzheimer‘s Disease Research Summit. I know that you’ve all been hard at work, focusing on our best research opportunities to advance efforts to treat and prevent Alzheimer’s. 
This morning, we gather for a landmark event. As many of you who’ve been working in this field know, the National Alzheimer’s Project Act has transformed our nation’s conversation about this disease, and leading that dialogue has been Health and Human Services Secretary Kathleen Sebelius.
With the help of a Federal advisory council made up of people with scientific, policy, and personal experience with Alzheimer’s disease, Secretary Sebelius has been asking the hard questions: What can we do to change the course of this devastating disease? And how quickly can we do it? And she is here today to set forth a vision for answering those critical questions. So, welcome to NIH, Madame Secretary! We look forward to your words on this matter of such great importance to our nation’s future.

Kathleen Sebelius (Secretary, U.S. Department of Health and Human Services): 

It’s wonderful to be here at NIH, site of so many of the world’s medical breakthroughs and the site of historic discoveries that have added significantly to the quality and length of our lives. Thanks in large part to that work, we can better manage disease, and have seen the average life span jump from 47 years to 78 in just over a century. But as we live longer we face the significant health challenges that come with age. One of the biggest is Alzheimer’s disease.
Today, as many as 5.1 million Americans suffer from Alzheimer’s. As the baby boomers march past age 65, the number of people with Alzheimer’s could more than double in just a few decades. 

What may begin with someone struggling every day to remember appointments or pay the bills, may eventually lead to losing independence completely. As the disease slowly takes away a loved one, families face the knowledge that each day may be harder than the last. Caregivers who give so much often find themselves feeling tired, angry, lost, hopeless or, some tell us, even embarrassed.

And beyond costs to the health and well-being of families, Alzheimer’s can take an enormous financial toll, sometimes even costing families their life’s savings. Many caregivers may miss work or quit their jobs entirely to take care of a loved one, with major consequences for a family – and for our economy, too. 

As our understanding of the disease has evolved, we have responded with the best science and support services we’ve had to offer. We’ve made considerable progress, but much more needs to be done. And it needs to be done now because people with Alzheimer’s disease and their loved ones need help now.

Research has provided valuable new insights into the disease, particularly in just the last couple of years. Many of you in this room, and others around the world, have been hard at work and have made major contributions to our understanding of the disease. But you know better than anyone that breakthroughs leading to treatments have been slow in coming. We’ve yet to harness the right formula for drug development. And clinical trial results have been disappointing. We’ve yet to find effective treatments or proven ways to prevent Alzheimer’s disease. 

And as you all know, this isn’t just about those who have the disease. Caregivers and families need support too. With a general lack of understanding about Alzheimer’s among the public, many may go it alone, unaware of the resources they can turn to. Health care professionals with limited time in office visits may not be able to address dementia in the most effective way either. 

We needed to take action. And that’s why last year President Obama signed the bipartisan National Alzheimer’s Project Act. The goal of the law is to give us the kind of clear national focus and attention on Alzheimer’s that we’ve given other diseases. One of the law’s most important mandates is the creation of a national strategy to guide our fight against Alzheimer’s for years to come. Over the last 7 months we’ve released drafts of this strategy and collected and incorporated valuable input and comments from leaders and advocates – many of them in this room – and from the general public. And today we’re releasing the National Plan to Address Alzheimer’s Disease - a road map that will help us meet our goal to prevent and effectively treat Alzheimer’s disease by 2025.

The plan addresses every aspect of what it is to confront Alzheimer’s disease. For example, it outlines ways we can improve the quality of care for people with Alzheimer’s through initiatives like workforce training and education for health care providers. It gives us strategies to expand support for people with Alzheimer’s and caregivers, including traditionally underserved communities. And the plan provides concrete actions we can take to collect better data and establish a clearer picture of the disease’s impact on patients, their families and the health care system. It also charts out a national campaign to increase public awareness. Our goal is to give everyone a place to find the help they need – whether it’s someone with the disease, someone who thinks her mother might have it, or a caregiver looking for information on assisted living. Finally, the plan gives us a blueprint for building on our research efforts, so that we can win our battle with Alzheimer’s. 
This summit is one of the first action items in the Plan, and it is a great start. From here, we will begin to lay out research priorities and find better ways to coordinate, so that we make the most of our efforts. That means expanding our work on prevention and treatment. It means getting the most promising drugs from discovery into clinical trials. And it means getting best practices for treating the disease from the research journals into the exam rooms as soon as possible.

This plan gives us a path forward. Every year we’re going to update it. We’re going to make sure it reflects the latest science and breakthroughs. And we’re going to reevaluate, refocus when needed, and make sure we’re getting results. This is a true national plan. It’s based on a strong partnership with every part of the Alzheimer’s community. Your input and participation shaped every part of it. And we won’t be able to carry it out without you.

Now, when you provided that input, one of your key messages was that we couldn’t wait until the strategy became final to start taking these actions. That’s why this February President Obama made his historic $156 million commitment to combat Alzheimer’s disease. As part of this commitment, we immediately identified $50 million within NIH for additional research on effective treatments, delay of disease progression, and ultimately, even prevention of Alzheimer’s altogether. 
Today, those funds are already being put to work on exciting new research. One clinical trial is testing a nasal spray that may hold off memory loss. Another is examining how certain antibodies might prevent cognitive decline in people who are at high risk for Alzheimer’s. Dr. Collins is going to tell you more about these exciting trials that this funding has made possible. And we’ve proposed another $80 million in Alzheimer’s research funding for next year’s budget. 

We also heard from you that we needed more than just research dollars. We needed education and outreach and additional caregiver supports. So the remaining $26 million over the next two years is going to those efforts where we know they’ll make a big difference. That starts with immediate additional support for caregivers through improved services at the local level and new sources for help and information. Today, thanks to the President’s commitment, we’re launching a targeted awareness campaign to help people with Alzheimer’s and their caregivers learn about resources that can help them manage the disease. We have the first spot to show you today…

[VIDEO IS SCREENED]

This ad is just the beginning of a national campaign beginning this summer. It will include TV, radio, outdoor, and on-line advertising – all designed to raise awareness and provide people in need with information on Alzheimer’s, links to local community services, and opportunities to participate in clinical trials. And people will be directed to Alzheimers.gov, a new site we’re launching today, to provide a one-stop shop for people who want or need to learn more about the disease. This is the kind of site that caregivers have told us can do a lot of good.

One of the stories featured on the site is Charles Zimmerman’s. Charlie is with us today and you’ll see his video shortly. In his video, Charlie said, “If you’re going to understand what your partner, or your mother or your dad’s going through, you need to understand what the disease is.” Alzheimers.gov will give families the tools to do just that.

But in particular we also heard the input that we needed more information for health care providers. That’s why this summer, as part of our immediate commitment, we’re sending additional funds to Geriatric Education Centers around the country to develop curricula and free training on Alzheimer’s and dementia for health professionals. The centers will put this information in the hands of professional organizations and accreditation bodies that can spread it quickly to providers. And our new website will carry videos and fact sheets that providers can easily access. These resources will help providers recognize the symptoms of Alzheimer’s and improve the care that people with the disease receive.

A short time ago, the fight against Alzheimer’s lacked a national focus and a consistent, coordinated partnership with the Nation’s Alzheimer’s community. Today, we’ve made an historic investment of funds, a 15-year commitment to prevention and treatment, and we’re building partnerships among government, researchers, advocates, providers and the public that will fully bring Alzheimer’s into the national conscience. These actions are the cornerstones of an ambitious and aggressive agenda to improve the lives of people living with Alzheimer’s disease and their families.

We look forward to continuing to work with you toward the day when Alzheimer’s joins the list of diseases we read about in history books, when the suffering it causes becomes a part of our past, and when it becomes another disease that hard work and strong leadership beats for good. Thank you for being part of this conversation today, thank you for informing the National Strategy. And we are committed to being good partners now and into the future. Thanks very much.

Ronald Petersen, M.D., Ph.D. (Mayo Clinic; Chair, National Alzheimer’s Project Advisory Council on Alzheimer’s Research, Care, and Services)
Thank you, Madam Secretary for all that you are doing for Alzheimer’s disease already and hopefully what will be done in the next few years. I’d also like to thank Congressman Markey for his pivotal role in promoting the legislation regarding the National Alzheimer’s Project Act. 
The act itself, which was unanimously supported by Congress in 2011 and signed by the President in 2012, charged the Secretary with several tasks: 
· Create and maintain an integrated National Plan for Alzheimer’s Disease 
· Coordinate Alzheimer’s disease research and services 
· Accelerate developments of treatments
· Improve early diagnostic capabilities
· Involve ethnic and racial minority groups in research as well as treatment and care 
· Coordinate with international bodies, since several international partners have active plans, and we can learn from them 
NAPA also established an advisory council on Alzheimer’s disease research, care, and services. The Secretary appointed this body last year and convened it quickly. The advisory council is comprised of 25 individuals who are involved in Federal, State, and a variety of other private activities, who are stakeholders in the field. They have allowed a great deal of input through the advisory committee to the process of developing the plan. This has taken place through a variety of face-to-face meetings, conference calls, and conference calls, and conference calls. Did I mention conference calls? That’s been taking up some time. But I would like to personally thank all 25 members of the advisory council for their tireless effort and dedication to the process. In particular, the three chairs of the subcommittees, Dr. Jennifer Manly, who is here, Dr. Laurel Coleman, and Mr. David Hoffman. The council worked closely with the Secretary’s staff to develop the Plan over the past year. And I think that office has been particularly helpful in gearing us up and getting us set in the right direction. Personally, I would like to thank again Don Moulds, Helen Lamont, and Jane Tilly in the ASPE office for all the work that they have done. 
The Secretary’s National Plan is a bold one, and an ambitious one. It has five goals. The first goal pertains to research, and I will defer to Dr. Collins, who will comment on that in a few minutes. The second regards the care for patients with Alzheimer’s disease. This goal focuses on providing all people with Alzheimer’s disease the highest quality of care in the most efficient manner. The plan strategies will help address the need for an adequate supply of workers, providers, and specialists with the appropriate training in Alzheimer’s disease. The third goal focuses on the caregiver. Persons with Alzheimer’s disease and their families need support beyond the health care system. Supporting the central goal of caregivers and people with Alzheimer’s disease and their families requires giving them the tools they need, helping them plan for future needs, and ensuring that their safety and dignity are maintained. The fourth goal concerns enhanced public awareness. This goal is designed to engage stakeholders who can help address the challenges faced by people with the disease and their families. These stakeholders include a range of groups, including health care workers, employers, who have employees who are caring for people with Alzheimer’s disease, and the broader aging community. The final goal will track the progress and drive improvement. Strategies under this goal are designed to improve data and surveillance efforts to track the burden of Alzheimer’s disease on individuals and populations and to identify and monitor trends and risk factors associated with Alzheimer’s disease and assist in understanding the health disparities among populations such as racial and ethnic minorities. 
The Secretary has described some of the major steps the Obama administration has taken to implement the National Plan. The members of the advisory council applaud these efforts and look forward to continuing the effective collaboration that has led to these major accomplishments. As the Secretary mentioned, the National Plan will be updated annually. The plan includes metrics to assess its accomplishments, and the advisory council is charged with monitoring the progress. In sum, this is a historic moment for this country with the announcement of the first National Plan to Address Alzheimer’s Disease. While today marks this momentous occasion, our work has just begun. We now need to implement this plan, and this is where we need all of your help. Now, I would like to turn the podium back to Dr. Collins who will say a bit about the research aspects of the National Plan. 
Francis Collins:
Thank you, Dr. Petersen, and I’d like to extend my sincere thanks to you and your fellow council members for all of your hard work in making this happen. Let me assure you that NIH stands ready to do all we can to help in this urgent effort. 

Indeed, as we just heard from Secretary Sebelius, the National Plan to Address Alzheimer’s Disease has set a very ambitious scientific goal: development of effective ways to prevent and treat Alzheimer’s disease by 2025. And we at NIH realize transformative action is needed to make this happen.

With this summit, NIH is initiating a national effort to develop research priorities and explore potential public and private research collaborations. Over the course of this work, NIH will develop a plan for implementing each phase of research in a coordinated manner across NIH Institutes and other Federal research agencies, as well as with the private sector. Among the key action areas:

· Expanding ongoing work to identify imaging and biomarkers through the public-private Alzheimer’s Disease Neuroimaging Initiative (ADNI) will help us identify and monitor disease progression, even in those who are symptom free. Identifying and standardizing imaging and other biomarkers will enable earlier diagnoses and treatment, and may lead to interventions to slow or delay disease progression.

· Expanding clinical trials on pharmacologic and non-pharmacologic approaches is vital to the development of interventions to prevent Alzheimer’s disease, and manage and treat its symptoms. Key to this effort will be efforts aimed at increasing enrollment in clinical trials.
· Putting evidence-based solutions into practice as quickly as possible. Additional steps are needed to highlight promising findings and to facilitate dissemination and implementation of effective interventions to the public, medical practitioners, the pharmaceutical industry, and public health systems.

· NIH Grant Awards. Key to advancing this goal is NIH’s investment of additional $50 million Alzheimer’s disease research funding in fiscal year 2012. And, as the Secretary mentioned, NIH today announced awards to support two major Alzheimer’s clinical trials… one aimed at treatment, the other at prevention.

In the first trial, researchers will test whether a nasal spray that delivers insulin to the brain can improve memory, cognition, and daily functioning. The goal is to build upon results of a recent pilot study that indicate normalizing brain insulin levels might be beneficial in treating the disease. The new 5-year, $7.9 million study will involve some 240 participants with mild cognitive impairment and early Alzheimer’s disease. I understand the study’s principal investigator, Dr. Suzanne Craft of the University of Washington, is with us here today, representing a team that also includes Veterans Affairs Puget Sound.

The second NIH award will go towards a 5-year prevention trial—the first to focus on people who are cognitively normal, but at very high risk for Alzheimer’s. The team will look at whether Crenezumab, an antibody designed to bind to and possibly clear away amyloid protein, can prevent cognitive decline in symptom-free participants age 30 and older. To determine if the antibody treatment is effective at prevention, researchers will use brain scans, fluid biomarkers, and cognitive testing to track amyloid levels, changes in brain structure and function, and cognitive performance. The groundwork for this research has been laid by studies involving a large family in the South American nation of Colombia. This family has a genetic mutation that causes signs of Alzheimer’s disease at about age 45. To expand on that that pioneering work, NIH plans to contribute $16 million to an international research team. And with us here at the Summit is one of the team leaders, Dr. Eric Reiman of the Banner Alzheimer’s Institute in Phoenix.

At the heart of clinical trials—and all other types of Alzheimer’s disease research—are the millions of people affected by the condition, their families, and their caregivers. So, I’d like to close by joining the Secretary in recognizing just one of these many, many courageous people: Mr. Charles Zimmerman. Mr. Zimmerman has taken on the incredibly demanding role of caregiver for his wife, Betty, a lovely woman who years ago helped care for his mother when she had Alzheimer’s. As you’ll see in this short video, Charles and Betty truly are on the front lines of our fight against this devastating disease. We owe them—and all others like them—a debt of gratitude.

[VIDEO IS SCREENED]
Now to conclude this part of the program, let me introduce someone very familiar to you, a remarkable scientist and leader Dr. Richard Hodes. 
Richard J. Hodes, M.D. (Director, National Institute on Aging at NIH): 
Thank you, Francis. I want to add my gratitude to the compelling, the loving, and the inspiring message from Charlie Zimmerman. Thank you so much for being here and reminding us what we’re all about. 
And let me conclude with a final round of heartfelt gratitude to all those who have made this beginning possible. To Secretary Sebelius, who has conveyed the Administration’s unique and intense commitment to this cause. To Francis Collins, who leads our efforts here across the spectrum of science. To Ron Petersen, who is now living out this quite incredible commitment. To Congressman Markey, who we’ve been able to work with over the years in mustering the bipartisan support. And for all of you, and just to remind ourselves that this is an important beginning, but just that a beginning, and with this momentum, let us again say thank you, and we will return to—sleeves rolled up—the work at hand. Thank you, all. 
Session 5: Non-Pharmacological Interventions (Continued)

Carl Cotman: 

After that very important celebration on behalf of Alzheimer’s disease and the people with the disease and how the future is being laid out, you can return to the symposium and continue with the facts and optimism that we have before us.  
Kirk Erickson:

Thank you, again. I was talking about physical activity, exercise, and the potential impact this may have on cognitive function and brain health in general. And we see convincing evidence here; results from a meta-analysis across interventions, demonstrating a very clear benefit of physical activity, exercise, on a variety of different cognitive domains. Cognitive domains are improved with exercise. But what I want to point out is what we did is examine the size of the field. In the red bar, is the control group, and blue bar is the exercising group. We see a clear increase in the size of the hippocampus over one-year period of exercise. I don’t know of any other treatment with such a profound result. 
We basically reversed and rolled back the clock by about 2 years in these individuals in the blue line, some quite profound and provocative results. This is of a group of 120 people. I’d like to see this expanded and replicated on a broader and larger sample. Also, this is a fairly homogeneous sample. We need to expand and see whether or not similar effects occur in other populations. We have learned a lot from the epidemiological literature and what epidemiology says about the impact of physical activity and exercise and risk for dementia, intervention studies examining how increasing physical activity throughout life can have an impact on cognitive and brain health. 
We need to understand the impact of longer interventions. For example, most of the studies and the studies I showed you are one year of activity. We brought in people who are relatively sedentary. We’re not training them to be marathon runners. We’re getting them up off the couch and getting them moving. The study is one year, not that long. What happens if we have longer durations and examine whether or not these interventions actually changed the incident rate of cognitive impairment. If we continue to improve brain function through physical activity and exercise, will that have any downstream effects? We have a very poor understanding of the persistence of these effects. I showed increases in hippocampus volume after one year. What happens when people stop exercising? There are a lot of different reasons why people stop exercising. What is the persistence of these effects? 
One of the questions you’re asking is how much is really necessary? What is the minimal amount of activity I need to get in order to see these effects? We have a very poor understanding of this, unfortunately, in humans. Dose response studies have not been done. So we have an idea of how much activity is sufficient for seeing these effects, but we really don’t know much about the response. We also don’t know what types of physical activity are most beneficial. People may like to bike, swim, walk; some people like to play tennis. Are some of these activities better than others? Do some promote more cognitive activities more than others? Are some more competitive and more social? Furthermore, a lot of this is focusing on delaying or preventing the development, but there’s more and more evidence to suggest this may also be equally beneficial as a treatment. Getting people who are already experiencing some cognitive impairment, getting them moving and seeing what kinds of improvements we can accrue. Also, the effects of physical activity should be expanded. We should be interested in more than cognitive outcomes because physical activity has an impact on mood, depression, sleep, functional gait and balance, and a whole variety of other outcomes. 
We have a very poor understanding of how restorative the effects are. In humans, we have a poor understanding of the combination of treatments. There are probably a variety of different moderators, generic moderators. Combining these treatments together is probably more fruitful than looking at them individually, so multi-tiered interventions with multiple levels of outcomes. We have been talking about ApoE and the risk factor genes for Alzheimer’s disease. I am going to show you two studies here. One, published in 2001, showing physical activity for more than one hour a day is associated with the reduced risk of developing dementia in ApoE4 carriers. More recently, looking at the binding potentials, the impact of physical activity is greatest in ApoE4 carriers. 
People with low physical activity have amyloid depositions. We need a better understanding of the mechanisms in humans for clearance situations and a better understanding of the treatments that will be fruitful. We need targeted interventions. Physical activity is not a one size fits all. We have to target our interventions for each and every single person. Every single person coming into the laboratory has different amounts of aerobic capacity and physical activity levels they are starting out with. We have to tailor the interventions for each individual. And that’s where I think we will see the most profound and the most consistent benefits associate with physical activity. Thank you very much. 
Discussants’ Highlights

Mary Ganguli, M.D., M.P.H. (University of Pittsburgh): 

Thank you for organizing this extraordinary event. I hope all the recommendations will make it into NAPA. People are watching us, rather than watching soap operas on at this time. Dr. Head has talked about the exciting evidence for diet and exercise in studies of animals in the lab. Dr. Erickson talked about the evidence in trials of humans, which are less cooperative and messier than mice. I am going to talk about what we have learned from human studies at the clinical and population levels where we have more information and how this might be incorporated into the ways we think about intervention. People have been mentioning it, and this is a concept that epidemiologists have been talking about for a while and it’s nice to see the concept has penetrated and others are appreciating its value. 
Look at the items on the left side of my slide. These are factors which have been shown to reduce risks of Alzheimer’s disease at the foundation. All of these factors in the causal pathway, maybe, maybe not. The first thing we need to understand is that we cannot do randomized control trials of all of these factors. We cannot randomize people to smoke or not smoke or to get their heads injured or not. It doesn’t mean we shouldn’t encourage people not to smoke or protect their heads. It does mean we should investigate the mechanisms of smoking or head trauma or depression or anxiety, and whether that mechanism reveals a potential target for intervention. We also need to know, for example, how much smoking and what age influences the risk of Alzheimer’s disease, how it might influence the way we do trials, how certain interventions work differently in smokers versus nonsmokers. One can say the same thing about other risk factors on the left side, the elevated risk. 
Regarding the so-called protective factors, we can certainly design and execute trials. There are several issues to consider, which you can see on the right side of my slide. First, I think it’s important, and this is echoing what Kirk just said, how large is the effect size? How much smoking, how much exercise, how much chocolate and red wine, how much exercise if I am also consuming chocolate and drinking wine? And then identifying the particular duration and timing. So how much exercise over how long? These are things we can learn from the observational studies and incorporate into study design. I want to make one point. The estrogen studies took a beating, but it showed women who took estrogen for at least 10 years and did so at least 10 years before the onset of dementia. I don’t think anyone has done a 10-year trial of estrogen in middle-aged women and followed them for 10 years. So, we have to be careful about setting this up and saying we can dismiss something that’s not been tested. We need longer-term follow-up studies, and we need to begin at least in midlife, if not earlier, using a life cause approach. 
We do need to study the evolution of biomarkers over time and possibly embed them in the interventional trials. I say this with less emphasis on diagnosis, which has been covered, and more emphasis on staging. Different interventions may work better at different disease stages. Use epidemiological information and design the intervention trials, think about who is not being enrolled in the trials and which may work differently in different groups, smokers or nonsmokers. And embed Phase III trials within population cohorts and conduct Phase IV effectiveness trials in primary care and population cohorts and consider the cohort effect when regarding exposures because different generations have had different exposures. Baby boomers have been exposed to good things and bad things, compared to their parents’ generation. Education, immunization, and medications may modify risk and responsiveness to interventions. 
This is another plea for embedding epidemiological concepts and for epidemiologists to think about how their findings may be incorporated into trial designs. And I will say that listening to all the talks over this conference I am stunned by how many epidemiological concepts have taken root in trial design and basic science, and whether or not the audience has appreciated this, this is the best way to be influential. So thank you. 
Jeffrey Burns, M.D. (University of Kansas): 
Thank you, Carl. It’s great to be here. We have been hearing from Kirk and Liz about the data that suggest physical exercise has a biological impact on the brain and may actually affect the Alzheimer’s disease process itself. And so the main point I want to make is if that’s true, we have a long way to go to maximize the effective exercise on the population, and reducing the burden of Alzheimer’s disease. I think there are three things holding us back. One is, do we have proof that is the case? The others are practical questions. And then we need to understand the mechanisms that relate physical exercise with brain health. 
I get the question a lot about proof. Why do we need proof? Exercise is good for us. Why do we need to prove it impacts the brain? I think it’s a good question. But without that proof, we’re basically at a major disadvantage. I was here in this room about a year and a half ago, when the NIH state of the science conference reported that we lacked the evidence to show that interventions like exercise can prevent Alzheimer’s disease. And without that proof, we actually can’t marshal the resources we need to change public policy, as much as we want to, and to develop the programs and get reimbursed for programs that we have developed to deliver things, like exercise to the population. I think it’s vital that we have proof that uses the epidemiological data and the observational data that exist and build upon that to show through primarily randomized control trials that exercise does what we think it does. 
So the next thing is the practical question. I am a clinician and I basically recommend to every patient of mine they should increase their physical activity. And I recommend it, knowing they are not going to. It doesn’t work. So we need to do better than that. We need to have prescriptions and programs, and we need to be able to deliver exercise to the population. And we need to deliver the right type of exercise. 
So, we need to answer the basic questions, what’s the right dose? How much exercise is enough? How long do we need to exercise on a daily basis, and for what time period? Is 6 months enough? What happens when we stop? How durable are those changes? Those types of questions are practical questions that need to be answered. What’s the right modality? Is walking on the treadmill or in the neighborhood enough? Or do we need to lift some weights? Or use a combination? We need to understand exercise as a drug and its impact on the system and the brain. And then we need to translate these lab-based studies into the population. How do we actually get the clinic patient to initiate exercise and adhere to it and maintain it? It’s going to require more than just telling our patients to exercise. The way to do these types of studies is through rigorous controlled trials. We need rigorous trials that take infraction and outcome measures and biomarkers. So that, I think, is an incredibly important aspect for unraveling the cause and effect. Exercise impacts the brain, we think, and makes it smarter. And smarter people exercise. Look at the data and interpret it that way. Smarter people exercise. 
I think it’s important to unravel the cause with randomized controlled trials. Exercise has a multitude of effects on the system. It’s a good thing, especially talking about a heterogeneous disease like Alzheimer’s disease. But we need to understand what types of dementia respond best to exercise. We have amyloid imaging we can develop for homogenous populations to access the differential impact on exercise. The other trial should include physiologic measures and accessing how exercise impacts the system, cardiovascular exercise, and use it as clues to the mechanisms behind exercise and brain health. So I will stop there. Thank you for your attention. 
David Loewenstein, Ph.D. (University of Miami):
Thank you, Carl. I was asked to speak about cognitive behavioral interventions, as they relate to different stages of Alzheimer’s disease and in particular, how do the stages of the illness dictate what kind of cognitive behavioral strategies we will use in nonpharmacological approaches. It’s important to note if we get away from prevention and just look at treatment, we have now research criteria for the MCI stage of Alzheimer’s disease. We have early MCI. We have late MCI. We have mild dementia and moderate and severe. For each of those stages of Alzheimer’s disease, presumptive Alzheimer’s disease, there are going to be different cognitive and behavioral techniques that are more advantageous for getting treatment gains in the population. There are also measures that are going to be more appropriate.  
So, it may be wonderful if you have mild AD. It may be wonderful if you have late-stage MCI. But the cognitive and functional measurements that we’re using to measure people with early MCI, for example, and certainly normal elderly at risk, will be very different. The old tools we have used to research dementia are not always the appropriate tools to monitor change. And the tools that enable good diagnosis are not always the tools that are more effective in tracking to [Indecipherable] of change. So, for example, Kirk talked about domain-specific cognitive training. It’s very true. Domain-specific cognitive training is very helpful in early MCI in a normal elderly person. In moderate and mild, the stimulation and cognitive training of different domains actually are not nearly as effective, using space retrieval, using behavioral techniques. So you can do a lot in terms of treatment with targeted approaches with more severely impaired cases. So wisdom is the ability to make those distinctions. Number 2, and Kirk mentioned this, our training paradigms are also outcome measures and are almost identical to the training measures. We have this wonderful outcome, but we have not trained to the task. 
What happens in the real world is patients ask me, what is the relevance of remembering a couple more words on the list-learning task or a few more passages of a story, when my real life problems involve memory issues such as forgetting appointments, leaving the stove on, forgetting whether or not I took my medication, or taking them more than once. These involve what is called perspective memory. Perspective memory is remembering to remember and intended action. It’s one of the most frequently reported problems and actually we don’t measure it. All the measures that have been discussed today are episodic memory measures that don’t do with perspective memory. There is a disconnect between what patients and families are talking about, and what we are measuring. A related point is that we need to develop ecologically valid functional measures, measures of real-world functions. Where the rubber hits the road is what kinds of things we can do to enhance behavioral outcomes, preferably objective. Caregivers can be biased in their reports. So we need objective real-world outcomes and we can do this now in terms of technology. We will be able to develop ATM machines that can model a banking situation, a shopping task, making change at a cash register. So we can use virtual reality to monitor the real-world outcomes. 
Finally, what’s the scalability of certain kinds of interventions? We developed many of our interventions in academic medical centers. They are great if patients come to an academic medical center two or three times a week for the error dosage. What happens when people can’t get to the medical center, when they are disabled, or live in remote locations? We really have to consider the fact that some people can’t practice 60 minutes of cognitive therapy a day. So with regards to dosing, can we use technology to bring therapy into the home? Can we train caregivers so people can work together as a family and approximate getting the sense of working together in a way that’s not too costly in human terms and economic terms? I will stop there. 
Laura Gitlin, Ph.D. (Johns Hopkins University):
Good afternoon. I would like to thank NIA for including a nonpharmacological approach. I agree with all the comments that have been made about exercising and cognitive stimulation. You can apply many of the remarks to the wide range of nonpharmacological approaches that are available and being tested. What I would like to do is highlight a few points about the role of nonpharmacological approaches for mood and quality of life and highlight the next research steps and agree with those that have been said previously. Nonpharmacological approaches are very promising across the whole spectrum of the disease, and we can think of what we need at the preclinical and mild cognitive as well as the later stages. 
I would like to highlight the role of activity. An activity that has intrinsic meaning to individuals, and that’s an important point because there are trials now with older adults with no clinical signs of cognitive impairment, in which we’re finding engagement and activity, for example, and behavioral activation can decrease depressive symptoms, as well as promote healthy living. The same is true with trials now occurring at the mild cognitive impairment level, where we see some introduction of activity that’s meaningful to the person, or the outcomes. And we also have activity at the moderate stage of dementia, where we show we can prevent neuropsychiatric behaviors. And we have some evidence that activity is also very important at the severe stage, in that there’s actually no “too low” of cognitive status for which you cannot find something meaningful for a person to do and that can result in improved quality of life. 
The other kind of nonpharmacological approach that’s not been discussed is supporting family caregivers, and that remains important for several reasons. How the caregiver copes, problem-solving strategies that he or she uses, and the quality of the relationship to the person with dementia not only affect the caregiver’s well-being, but also affect the disease. Intervening with the caregiver, at any one of these stages, is critical in terms of the impact of the course of the disease. Inappropriate or emotion-based coping has been related to more rapid disease progression. Here, the glass is half full. We have wonderful interventions for caregivers, some at the mild cognitive impairment level. The burden of the disease is taking its toll on families. And primary, intense caregiver research, funded by the NIA and other Institutes, has shown that a range of problem-solving strategies, helping caregivers take care of their own health, can really make an impact not only on the caregiver but also on the person with dementia, by improving their quality of life. Now I want to go on to highlight just a couple of the considerations and the next steps, if you will. We definitely need a lot more trials at each of these stages for a whole range of nonpharmacological strategies, including those that target the patient and the physical environment and the family caregiver. 
As we move forward to the next step, we really need to look at the measures, and the other speakers have discussed that before, and we need to delineate the dose response so we can turn it into real treatments. In terms of using a nonpharmacological approach, not only as prevention, but in terms of care, we’re really ready to go with translation, and we need some of these funds to be focused on how best to translate what we already know from a care perspective in using the range of nonpharmacological strategies so we can rapidly get them into a wide range of clinical contexts. Thank you. 
Jeff Williamson, M.D. (Wake Forest University):
I would also add my thanks to the Institute and staff for leadership and orchestration of this event. I am a geriatrician. First of all, it’s quite clear, I think, from recent experience that there is a high degree of adults participating in nonpharmalogical trials. I’ve been in pharmacological trials and the recruitment looks like the underbelly of the Goodyear blimp. But for the nonpharmacological trials, the LIFE study, a gym is somewhere in the category. The recruitment curve is as straight as a two-by-four on my back porch in North Carolina. That, in and of itself, is a strong indication of the public interest in these interventions. Some of the cautions for implementing them should be removed. 
I am going to come back to those trials in a couple of other ways, as well, but let me point out there’s a growing body of scientific evidence that these interventions are safe, particularly the dietary interventions. There have been quite a few interventions in nonpharmacological areas in the programs back in the home institution. That experience will be valuable, I think, to this body of scientists as well. And there are some ongoing behavioral trials that can be continued for probably a modest investment. These have been going on for a long time now, a relatively long time. Eric pointed out that many trials are 6 months to a year. There are exercise and diet trials that I listed too that are developing a cognitive investment, and we can really explore how these behavioral interventions might affect cognition over the long term. Point 3, it really builds upon 1 and 2, in that trial methods for managing large numbers of older people are evolving. This is one of the under-recognized benefits of higher levels of computing power. They don’t just help us with the management. I think there’s a great fear in trials that’s quite common in older people, and we’re not going to escape that. But trial methods in hypertension and diabetes, such as the CORE trials, have advanced our understanding about how efficiently and cost effectively we can enroll and follow to conclusion larger numbers of older adults with comorbid conditions. This is important based on the discussions yesterday that our samples need to be represented with the people that I, as a geriatrician providing primary care in the clinic, will be treating. 
I think we need not to be as afraid of having a more representative type of population in our trials. I am going to put my geriatrician hat on in the last two points and flip these points. I want to go to the bottom point first. I think that these behavioral interventions have a special place in later-stage disease. This has been alluded to today. I think everyone realizes the excitement about early treatment, and we’re all on board there, but there are groups of older people with the later stage who are living at home or in environments where obesity and deconditioning and sedentary lifestyle are very dangerous to them in terms of the progression of disability related to this disease. And so trials, particularly in things like assisted living facilities, where group exercise programs can engage people and really get them off of medications that are not effective anyway should be tested and considered. This has a huge economic impact for families, going from assisted living to a nursing home level of care, $12-$15,000 extra a year from the savings account of many families. That’s a way we can continue to provide a system of encouragement to the folks dealing with people with advanced disease, and we can do the same thing in homes.
My last point as a geriatrician. The Affordable Care Act requires some comment about cognition, as older adults on Medicare are coming through the clinic. This is undefined. But I strongly believe that we, as researchers interested in this chronic disease, need to contribute to the conversation of what that assessment should look like. It doesn’t have to be a 2-hour assessment. It can’t be that. But it can be formalized and tracked. The average provider, who is very busy, does need the tools. I was glad to hear this with Secretary Sebelius’ comments. But he or she needs the tools to sit in front of that patient and family and say, you know, we have seen a change in the last couple of years, and perhaps you can call this number of one of the AD centers in the country that are doing research in this area. Here are some simple steps you can do to gain information. Right now, that exam is so undefined and difficult to use for the practitioner, and by the way, with electronic medical records as well, there’s a tremendous opportunity to leverage the meaning of that exam for larger, more representative cohorts of patients and people to follow over time. So that’s my 50 cents worth there. Thank you. 
Q&A
First Commenter:
Thank you. I think today is a special day. What I am doing on MCI is combining biomarkers together with mild cognitive impairment. With the randomized trial, I would like to know there are physical improvements and the patient is happy with the exercise program. The question for the panel is really, people in the control group. People in the study section suggest you have to have a control group. You know exercise is good. In the future, how can we improve on the exercise group? How can we ethically make a good judgment for the people in the control group? That’s number one. Number two, people with diabetes and hypertension: we have to exclude these people. So how do you move forward with this randomized trial? Thank you. 
Carl Cotman:

Thank you. But I think those are very big questions that have been addressed for previous sessions, and certainly there has to be a handshake with biomarkers. Some of the biomarkers, like we talked about the other day, what’s involved in degeneration is really key. The control group in an exercise study is always a problem because the stretching group has some benefits as well. So this is an ongoing debate, and I think given the time, we will have to deal with that in private discussions. 
Barry Greenberg:

I want to share one of the things I’ve seen that’s most fascinating to me since I moved to Toronto. It’s a cross-sectional population study demonstrating that sometimes bilingualism is associated with a 5- to 7-year delay in the onset of dementia symptoms. That should give pause to all of us in the pharmaceutical industry who have not been able to develop a drug that can accomplish that. This makes eminent sense that we should be partnering, first of all, supporting population-based studies broadly, and secondly, partnering with the Department of Education. Should we be having an effect on language programs, art programs that may have a strong impact and relevance on dementia? 
New Commenter: 
I wanted to seek the opinion on an important issue, I think, which we have not discussed much so far and that relates to research in providing clinical care to patients with severe Alzheimer’s disease. I am referring to areas like one of the best models of care, how about how best to coordinate care for these patients, what about transitions of care, and what about reimbursing physicians for the services they provide for these patients? There are millions of patients, despite the advances in the field, and we need to address these issues when these patients require complex medical care. So, I want to see if you would like to make a comment as a field for us to do more research in those areas. Thank you. 
Laura Gitlin: 
I agree with you. We have to partner with CMS and other financial bodies to allow a clinician the time it takes because nonpharmacological strategies take more time than simply writing out a script for a drug. We also talked about it may not be one; there’s no one silver bullet here. So, monitoring that combination will be important in clinical practice. This is where we need a different partnership at the table in terms of how we will get these promising approaches into the clinical world and have health professionals know about them and be reimbursed appropriately. 
Jeff Williamson:
This question is very important. We have some emerging evidence. Re-hospitalization is a huge problem in the Medicare population. Subclinical, we can call it that, cognitive impairment is a huge contribution to this problem. And so really the innovations program, seeing that CMS, there are models starting to look at this. Again, this is an area of research that should be very important to this body. 
Patty Koon (York, Pennsylvania): 
My name is Patty Koon and I am from York, Pennsylvania, home of the Peppermint Patty. You can remember me as Peppermint Patty. I was Mrs. Senior Pennsylvania in 2006. I represent senior American women, especially those who are healthy, eat well, are active, learn new things, and are very active socially and love our lives. I am here because I am passionate about your research because I watched my mother and my grandmother. My mother entered seminary at age 60. My grandmother got her master’s degree at age 60. I watched them decline rapidly and die of Alzheimer’s disease, including my aunts, my great aunts, pretty much everybody on my maternal side. I was very fortunate at age 55—10 years ago—to be in the reveal study through Cornell Weill and learn I am ApoE4 heterozygous. That gave me the courage to learn new things and reinvent myself, and that’s why I joined senior America to encourage senior women to become active and to enjoy each day and look towards the future. Since that time, I’ve been in research studies at Howard University, at Penn State-Hershey, and at NYU. I’ve been in the FDG PET studies, in the PIB study, sleep studies, gait studies, smelling studies. What else? ADNI, dental studies. Twice a year, I travel 4 hours to NYU. I am prodded and poked. I do get the spinal taps during the FDG study. I was the first participant, which meant I was at Brookhaven and it was arterial line study. 
None of these is fun. However, I do this because I believe in what you’re doing. You make a difference and I am hoping that I am making a difference too. Because of what I have done, and you have done, the term “maternal inherited Alzheimer’s disease” was coined and I am asking you to help me find my own information during these studies. Sometimes it’s very difficult for the research person to give me the information that I want. I understand that it has no meaning, but it’s still pictures, it’s data. And I would like to have it. So that’s what I am asking from you, and I would ask you to respect the wishes of anybody who does want that information. 
One more thing, I will do whatever you want me to do. You can do anything with me to further your research. I am currently healthy, asymptomatic but I do have the markers. I am your perfect animal model. Pick me. Thank you. 
Carl Cotman:

Thank you so much for your comments and for stepping out and providing leadership in a needed area of work.
New Commenter:
Coffee consumption and caffeine consumption and epidemiological studies out of Finland suggest a 60-percent reduction in dementia in people drinking three to five cups a day. That has been reproduced in animal models as one of the best treatments that we have found for reducing amyloid, and there is not much money in the pharmaceutical industry to support caffeine studies. But the NIH and the new plan would be a perfect avenue for this kind of stuff and I would recommend it. 
Carl Cotman:

Thank you and we did not even have a coffee break, darn it. 
Elizabeth Head:

I’d like to add that Claudia Kawas’ 90+ aging studies show that caffeine consumption along with red wine can contribute to longevity. So we could live longer and live better.

New Commenter: 
We have to find a better term than nonpharmacologic. It should not imply it is inferior or different or bouncing off. We just don’t understand them enough and so we need a better term. The point I wanted to make, and Sanjay stole my thunder, is I think we are called [Inaudible] for delivery into the real world. We have not figured out a way to fund doing that. And I wanted to make the point that we have to focus on keeping them at home, which is one of the major desires our patients have sought. I would urge you and your recommendations to make that decision.  Home-based effectiveness trials have to be a major priority. 
Carl Cotman:

One of the exercise studies that came out with people with mild impairment was a home-based exercise program. And it was effective. It actually changed the ADAS-cog with the size effect of systematic studies. 
Howard Fillit, M.D. (Alzheimer’s Drug Discovery Foundation):

I wanted to address, briefly, and point out, the gap between epidemiology and the RCTs. We learn a lot from epidemiology but we do not translate it very well. For example, we have not highlighted that there are trials of hypertension and cognitive decline as well. And I think we should think about the local comorbidities and do more studies. And considering 45 percent of people have hypertension and 25 percent have diabetes, and these are long life diseases, there is some low-hanging fruit for treatment.

And along the lines of what is being done here for behavioral and nonpharmacological interventions, I think that when we funded some of Art Kramer and Kirk Erickson’s work on exercise and we presented it one of my board members said, “This is terrific, but I am a couch potato. How can you take some of this and make it into a pill so that I can stay on the couch?” I think that is important, because the question is, even though exercise is a broad intervention, it is telling us something about how to create new drugs. And exercise was shown that we are trying to create—elevated levels of BDNF.
And with coffee, what is the molecule in coffee? It turns out there is a PP2a inhibitor in coffee that is in development that can translate the epidemiology and behavioral interventions into new drugs. Another on is resveratrol in red wine. And there are a lot of translational opportunities here. Thank you. 
Jeff Williamson:

Heart Lung and Blood has a large hypertension study enrolling now, and the Aging program to treat people, and I just want to point out the cognitive impacts of that. 
Elizabeth Head:

Can I just say that going to medics takes us backwards, and the point of the nonpharmacological interventions are the pathways to health. I agree that adherence is critical, but this loses the whole concept. 
Laura Gitlin: 
There are things that need to be done to translate what we know about the aspects of physical exercise that are helpful, and how to integrate that into daily life so that people move more. So it is not going to a gym, but maybe marketing on a bike, and communicating some of those principles, so helping people just be more mobile. 
New Commenter:
I just have a quick comment and suggestion. First of all, my mother suffers from the disease. It’s moderate to severe at this point. Also, I am an early interventionist with infants and toddlers who are developmentally delayed and medically fragile. And I see in my work with these young children things that can be applied to my mother and her friends on her journey, the use of massage, yoga, music therapy.
And I am wondering if you have called upon pediatric interventions to see what they do and adapt it and modify it for studies. It is the same thing. I find it is a circle of life, with my mother and her friends returning to where the children are progressing, and modifying the models that pediatrics provide on a daily basis has worked for my mother and brought her out, and I’m just wondering if you looked at any of the pediatric literature. 
Kirk Erickson:

In relation to physical activity, there has been a growing interest in examining the impact of academic achievement and the consequences that might happen. This is increasingly important with respect to concerns about type 2 diabetes or AIDS in childhood. And it is generally effective, and in a time when we are pulling out physical education classes that are associated with higher academic achievement rates, higher grades, greater, larger, better brain development patterns in several areas, better cognitive performance on laboratory-based tests, what the long-term consequences going to be? You’ve opened an important question. 
Commenter (again):

I see greater things with the kids and I am dealing with grieving parents. Their child turns out not to be on the path they expected for their child, and as a child of a parent who is declining, we go through similar stages. So when you provide therapy or when you train caregivers—because I do home-based and center-based therapy for clients—I do see a healing. You’re reaching not only the patient’s needs or the child’s or the adult’s needs but also the caregivers with these strategies and treatments. 
Mary Ganguli:

I don’t have the literature that they published, but I resonate with what you are saying. When families are trying to deal with difficult behaviors with their loved one, you have to remind them that they have the skills—you used them with your children as parents—and give them permission to do that and to put on a contingency plan kind of thing. It is very helpful to recycle the same skills that they learned as well. 
Carl Cotman:
Exercise with children would be exciting to pair with MCI in an adult. It is all very interesting, and the panel was excellent. Thank you to the participants for this dialogue. So with that, I guess we are going to break. 
Session 6: New Models of Public-Private Partnerships
Howard Fillit, M.D. (Alzheimer’s Drug Discovery Foundation) (Session 6 Chair):

I want to congratulate everyone for staying with us all day, and I am glad to introduce the last session on public-private partnerships. We’ve heard recommendations on moving forward, and I think this session is about how to move forward better and faster by involving other stakeholders in our communities. Everyone knows that drug development and discovery is costly and requires innovation. And there are several sectors in our economy involved in this and each sector has strengths and weaknesses. We have already heard several mentions about NCATS, the National Center for Advancing Translational Research, and the AstraZeneca/MRC partnership in the UK, ADNI, and CAMDI, and these are examples of public and private partnerships involving multiple stakeholders. 
Just to give a high-level view before we start, industry certainly has strengths, so there’s certainly an incentive and a change in the industry view of public-private partnerships. We are seeing a lot of industry relationships, and of course, NIH is rapidly moving with much force into public-private partnerships both from various programs as well as FNIH and working with academia. Government and academia have strengths as well. We have heard some of the strengths of academia are innovation, but certainly they need some of what industry has to offer. All of these sectors are increasing cooperation compared to 10, 15, 20 years ago and have an increasing interest and capacity with translational research.

Finally, disease-specific foundations, like ours, as well as drug companies and others, are seriously interested across the board in many disease states and drug discoveries, and are making substantial efforts and are involved in finding a cure. And we have a capacity as foundations and nonprofits to bring innovation and mitigate risk and work with various stakeholders. With that in mind, we will hear today about new ways to move forward and get this job done. Our first speaker is Barbara Mittleman from the NIH public-private partnership program. 
Barbara Mittleman, M.D. (NIH Public-Private Partnership Program): 
As I have been sitting in the meeting, I am not an Alzheimer’s person, I’m a rheumatologist by training, but I have listened to several themes come up. There are clearly a lot of stakeholders in the universe of Alzheimer’s and many of them are in the room, but not all of them. Payers have been mentioned a couple of different times. There at number of representatives from State and local government involved in making Alzheimer’s programs, which provide resources both in research and in preventive activities that might be relevant. They’re not here. Companies that are involved in aging in place, in technology, and in information technologies are also not here. So, I would encourage you to think very broadly as you think about what the stakeholder community is. Because there are a lot of different reasons people care about this problem. 
The second issue is about failure. We talked about failure in a couple of different settings during the meeting, but if you look at the biopharmaceutical enterprise, the failure rate there in drug development is enormously high, in excess of 95 percent. And so the tolerance for failure in the biopharmaceutical enterprise is nearly there. If what we are doing is not working, we have to try new things and some of those new things are bound to fail. The fact that they fail is not necessarily a bad thing; it’s a reflection of the fact that we try to do new things. And I think that is something that we have to take in. We have to have a certain tolerance for failure.

The reason I bring that up in this setting is people have said consortia fail, consortia are really slow, they’re painful, it is difficult to make them work, the results are very slow to come, and that may be true, but the point is not to throw the baby out with the bathwater. Some things need to be refined and improved upon, and some things are just destined to fail, and we need to be able to distinguish between them. 
Another thing that we talked about a little bit is why we’re trying to do this. We are seeking innovation, we’re seeking efficiencies, we’re seeking synergies, and we’re seeking disease risk. And some of these approaches in terms of partnerships and consortia are ways to do that. And again, this is the baby and the bathwater and what the potential benefits are, and we need to balance those out. 
And the other themes that I heard were about the need to share data and tools and resources, a need for consensually validated tools and instruments, a need for standards and reproducibility, particularly in basic research where reproducibility is a problem, and problems with recruiting and accessing patients. And again, if we look at this as an ecosystem with many stakeholders in it, we may be able to accomplish some of those things more effectively by bringing in the stakeholders. 

And now I will talk to you about how NIH thinks about PPPs, what we think they are, why we do them, how we do them, what things get in the way, and what are some new models that are coming down the pike. Howard represents product development partnerships, and I think NIH is beginning more and more to think about how we can use product development partnerships to accomplish our mission. 
So what is the “what” of a PPP? In our universe, it is everything that does not involve tech transfer, tech transfer statutorily defined. If there is a way to do it through tech transfer, there is no reason to make it more complicated, do it that way. It’s also not scientist-to-scientist collaboration. There’s not one of us who has ever been a scientist who hasn’t met somebody who liked their work, felt like they had a connection to them, and that a collaboration would be beneficial, again, no reason to add bureaucracy to that. It’s all those other, more complicated arrangements where you have to get people talking to one another, translate between them, both culturally and in terms of the way they operate, and their timelines and so forth, and need to really set up a set of ground rules or rules of engagement that will need to be put together in order to meet some shared accomplishment. 
Why would the government want to partner if we’ve got a $30 million budget and we’re the 800-pound gorilla in most rooms? We still can’t do it alone. Resources are always limited, the Federal budget is limited, there’s a huge amount of stuff to do, and we can’t do it all. So if we want to meet our mission effectively to translate discovery into improvements in public health, we need to use every tool we can to steward our use of Federal dollars. The Federal Government is not known for its agility or its speed. It’s been likened to changing course in an ocean liner. You turn the wheel, but it takes a while for things to change. Sometimes there are needs and opportunities that come up that we can’t respond to as rapidly as we would like to using our own mechanisms and so partnering with other parties will allow us to do it in a more timely way. This is all about accomplishing our mission faster, better, more efficiently, more effectively, and hopefully cheaper. 
Who are the players? This is a big ecosystem; there are a lot of players. I told you what our mission at NIH is. We answer to Congress and the public and we have our own oversight bodies. Industry is upposed to bring value to shareholders. The biopharmaceutical industry brings value to shareholders by making medicines, by making devices, and by making diagnostics. So there is an alignment there. Whom they answer to is different, but there is huge overlap in what we are interested in doing. The foundations, whether disease foundations, advocacy foundations in favor of patients or patient groups, again, there’s a very large overlap in our mission. And those of you in academia picked your particular field of interest and study because you felt it was really important and you’re doing something worthwhile. Again the overlap and alignment are significant. 
What are some examples? We do partnerships to do science. We do partnerships to promote public education and public awareness. We do partnerships for drug development. There are some examples on the slide. They vary in size, scope, timeline, and focus. The Biomarker Consortium is a huge umbrella organization. It covers discovery and development and qualification of biomarkers for every area of biomedicine, and it is an environment in which everybody has the same roles. We don’t do all those things. We could not possibly do all those things, but it is structured to allow them. 
GAAIN was a GWAS study looking at clinical studies that had already been done in which there were samples in the freezer and clinical data. It was very expensive in the past to do whole genome scans—it’s less expensive now. This project was done in a relatively short period of time. Data were put into DBGAP in conjunction with the clinical data that was available from the previously done studies. It was sort of in and out. It was a really very discreet thing. And ADNI, you know much more about than even I do. 
The Red Dress campaign is about public awareness to make people understand and recognize the importance of recognizing heart disease in women. And product development partnerships are really trying to take this problem that is in biopharma…two problems…one is that it takes an incredibly long time and a huge amount of money, between 12 to 15 years, and in excess of a billion dollars to develop a new drug. And when the market is small and the problem is not one where there is likely to be a big return for the company, there is not a lot of incentive to do it. So these product development partnerships are trying to both develop new approaches to decrease cost and increase speed, and they are also trying to focus companies on markets and drugs they might otherwise not be interested in so several of these are not NIH products. Medicines for malaria. And Aris, which is developing drugs for TB. But the National Institute on Drug Abuse this year has done a quite innovative award in something called the Medication Initiative for Tobacco Dependence, in which they’re trying to foster a product development partnership that will develop drugs for smoking cessation. And they’ve made three awards to three different groups who are looking at how to put such a partnership together both with respect to the science and the structure. They have a 1-year planning phase in this initial award, and then there will be a 5-year award after that to probably one of those three groups or a combination of them, but in a single award, to go forward and actually develop these medications. 

And again, it’s an attempt to skip over some of the obstacles that exist in industry. The amount of money that is going to be put in is a small amount if you compare it to the billion dollars drug development typically takes. On the other hand, if the partnership is able to leverage resources, both monetary and in kind, and develop and leverage recruitment tools, platforms, and so forth, the hope is that they really will be able to spur development in an area that has been very difficult to develop drugs in. 
Again, why do we do this? It’s defining that central area. No one is trying in these partnerships to change any of the parties into one another. Or to change them from what they are. It’s finding an area where we can be aligned, where we can have similar operating principles and rules, and work in an area of overlap with respect to mission and activities. 
What are the barriers and obstacles? People are very set in their ways. This is true of every institution: “We can’t share that.” The nature of partnering, the word by its common use in vocabulary signifies we are working together and sharing things. There are cultural reasons this is very difficult. Certainly the culture of pharmaceutical industries is not to let people know what programs are in development, let alone what the results are until they’re ready to come to market. So to move back on that spectrum, to share data, to share platforms, to share resources, is a very challenging thing. 
There’s the NIH, which I hear about when I’m not in the NIH, which means “Not Invented Here”—that’s not the way we think of NIH, of course. But there is also resistance to not knowing the provenance of something and not knowing the process that allowed you to get to that point. And so people have trouble with that. Culture with respect to timelines—those of you in industry have a different notion of what a quarter is as opposed to those of us who flip them to decide yes and no. 
And the academic world does not work on quarters either. So it’s really about getting people to be able to work together. The reward systems are different. If you’re going to a promotion and tenure committee and saying you’ve been working in a partnership with 40 people and that the credit is shared, that is not going to be very persuasive to them necessarily. So, in the academic world, there may be a need to understand different rewards and different responses to them. This is also true in companies, this is also true in foundations, and so understanding the reward system, and being able to give people the kinds of rewards they need to incentivize their participation is very important. 
Who can we partner with? Pretty much anybody if—we are science agency—it is good science and the science has to be rigorous. We’re the Federal Government, so the process has to be fair and inclusive and transparent. I tell everyone we have to comply with Federal law and regulation and policy, and I sometimes get people asking me questions about why we have to? We’re the Federal Government. We have to. We won’t compromise on it. I can never understand when I get that question what they’re thinking. It also has to be a priority to the agency. There are so many things that could be done. We have to make some assessment of where we are going to put our resources and that is also human resources. There are a limited number of hours and the amount of work any of us can work, so it is a matter of figuring out what is going to be the best return, what’s the best clinical need, what’s the best scientific opportunity, what’s the right timing? We have to share goals and objectives and understand that we all have the same goals and objectives. We have to do this every single time we put together a partnership, even when working with people we have worked with before, because each partnership is unique and has a particular set of goals and objectives, and we have to set that up and we can’t cut corners on that. We have to get buy-in from everybody, and we have to elicit an articulation of what that cultural background is, because that is seldom articulated. And then we have to recognize that we’re going to run into road bumps, and that we have to communicate well so that when we do run into them we can resolve them and work through them. 
We’re the Federal Government, so there are some unique aspects to partnering with us. We cannot delegate Federal authority. That puts us into the territory of orange jumpsuits, and we do not like orange jumpsuits. 
What do we do with intellectual property? When we are funding the process, it is governed by the Bayh-Dole Act. When our partners are controlling the intellectual property, there could be other ways of disposing of it, and we often work with foundations and outside government to have greater flexibility. But inside government, anything that we fund is governed by Bayh-Dole, unless we get a declaration of exceptional circumstances.

The Federal Advisory Committee means you can have great ideas, and you can tell them to us, but we cannot accept them as advice, because advice is a technical term. We can learn from all kinds of people, but it is only in very specific circumstances that we can take those recommendations and act on them, per se. 
We have grants and contract policies that are in the law, and we will not break the law, so we cannot go outside of those. When in partnership, we are working in the setting of an outside organization, a foundation like FNIH or another one, they can offer grants and contracts whose terms are different than those in Government. Again, this is one of the ways in which we can leverage a certain amount of agility and a certain amount of flexibility that we don’t have. But we don’t negotiate any of the things on this sly. Another thin on the sly that we don’t negotiate is human subjects protections. We never compromise on human subjects protections.
Product development partnerships, as I said, the goal is to bring a product to market. The goal again is to bring together partners who will complement one another but who have different roles, and in particular the focus in most of these now is in rare and neglected diseases, diseases where the market is small or the need for the drug is very short-lived and so the amount of return will not be great. These are drugs that people are not going to take chronically, something like antibiotics, you might take them for 2 weeks and then never again in your life. Or situations where the risk of failure is even higher than the already astronomically high risk of failure. 
Venture philanthropy has been very involved in product development partnerships and have really taken leadership here, and have used the services of many people who previously were in the pharmaceutical industry and really understand drug development: manufacturing, the regulatory process, and getting things to market. And there are great examples in cystic fibrosis, Huntington’s disease, etc. 
What do these things look like? If they are inside the NIH, if they are inside a major Federal agency, they look one way. If we work outside the agency with partners and located in a foundation, it looks another way. We won’t get into the details right now, but…and some are hybrids in which the partnership is located outside Government, but some aspects of it are Government activities. And we tend to take a Bauhaus approach to this, meaning that form follows function, and we tailor the structure and agreements to go with the specific partnership. There’s more information about this on the Web, and we’re happy to advise and do matchmaking. I frequently tell people our office is like e-Harmony for NIH. [Laughter] It is difficult to identify whom you want to talk to and find a name in a sea of a thousand people, and it’s also difficult for our people to sometimes to find people on the outside, so we do a lot of matchmaking to try and figure out what the parties want, and whom they should talk to help them accomplish it. So I’ll finish there. Thank you.
Todd Sherer, Ph.D. (Michael J. Fox Foundation):
Thank you for the invitation. I was sitting here for the last 2 days wondering why someone from a Parkinson’s foundation was invited to this meeting, but I have learned a lot and I appreciate the opportunity. My assignment was to give examples of public-private partnerships that the Fox Foundation has spearheaded as food for thought for things that might be applicable to Alzheimer’s. Some of these we actually took from the Alzheimer’s field, and some of the work that Howard’s foundation has done, and of course the ADNI initiative.
The Fox Foundation is focused on supporting research of Parkinson’s disease and our main goal is to de-risk Parkinson’s investment for the pharmaceutical industry by making Parkinson’s more attractive as an investment opportunity. I want to give four examples of public-private partnerships, and in all of these cases, the public aspect of the partnership has been the Fox Foundation, which is a public charity. And we have worked with the pharmaceutical industry to develop these initiatives. One is focused on promoting therapeutic development. This is a partnership with Elan Pharmaceuticals. Another was supporting research in an underfunded, high-risk area, cognitive dysfunction, and this was done with EMD/Merck/Surono. We have an initiative focused on research tools on animal models, also with Elan. And then 2 years ago, we launched the Progression Markers Initiative, which was a search for biomarkers and has 11 co-funders with the Foundation. 
I’m going to go through the lessons learned. A lot of these are the themes of partnerships and potential challenges. The first one is focused on therapeutic development, and the goal of this initiative was to provide seed funding for therapeutic development projects, and funding came from Elan through the Fox Foundation. We launched an RFA, and we managed the review process and funded 10 grants, and their stipulation was that Elan would receive the first right to negotiate any project at the conclusion that was worthy of further investigation. 
In terms of the positives in this type of partnership, it provides the awardees with an interested follow-on pharmaceutical partner who is watching and is interested to move on if things are successful, which I know is a challenge for a lot of projects. How do you get these in front of the pharmaceutical industry? From our applicant pool, this was particularly attractive to small biotech companies looking to make that partnership. 
Some of the challenges: there was a potential conflict with other funding programs—so why should I apply to one that has this stipulation when I could apply to one that has no strings attached? And in general, the funding projects are in relatively early stage, and at this point, none has gone on to get the partnership with Elan. But I think this is a unique opportunity to try to bring together the drug development interest on one end with some of the early-stage, high-risk projects that are probably too early for Pharma to be supporting by themselves. And I know there has been a program on this in Alzheimer’s as well.

Another example is a project we did with EMD/Sorono, and this focused on research in Parkinson’s disease cognition—cognitive deficits are actually a very important component in Parkinson disease, and we talked before about repositioning the Alzheimer’s drug for Parkinson’s disease dementia, as an example. In this area, there has not been a lot of research in the Parkinson’s field, and we were trying to launch a program we called a field-stimulating RFA to attract new researchers to an underfunded area that has high importance for patients. 

EMD/Sorono at the same time was developing therapeutics that had potential for cognitive dysfunction. And what we decided to do was come together and fund the program through the Foundation. So EMD/Sorono was at the time maybe looking to fund some one-off projects to stimulate research in cognition. In place, we launched a $200 million program that was funded by the pharmaceutical company, and the goal was to promote preclinical and clinical research, to develop treatment for cognitive dysfunction and neuropsychiatric problems in Parkinson’s. Again, this RFA was launched and managed by the Fox Foundation and resulted in six projects being funded. The other thing it resulted in was a record number of applications for any RFA that we had. We had about 160 applications.

The assessment of this was that we clearly had increased funding in an understudied area and it was thirsty for the funding given the number of applications that we got. There were significant outcomes. It resulted in the recommendation of a cognitive scale for Parkinson’s, the so-called MOCA scale. And it also provided data on amyloid imaging in Parkinson’s indications. And as an assessment to me, this was a very positive program, and I feel this was a more efficient and better way for EMD/Sorono to support research in the area they were interested in. Historically, they have provided funding to some of their advisers in a very non-transparent way. This is a much more open competitive process. 
In the next section, I will talk about the partnerships that we are doing in research tools. In this area, we feel we can play a critically important role, to provide both laboratory reagents and clinical agents like biomarkers and scales to accelerate the entire Parkinson’s research field, independent of a specific therapeutic strategy.

I want to talk first about a program we are doing with animal models, which is funded with Elan Pharmaceuticals. And the goal is to support the development of animal models that can be made widely available very quickly to the entire research field. This is a completely new model that we have taken in funding animal models where the Foundation staff is working directly with contract research labs to generate transgenic and knockout animals that get immediately deposited in Jackson laboratories. And there are no restrictions in terms of tech transfer issues or license fees for these animals.

This has been a change from our historical role of funding it through academic institutions, where we have found there have been a lot of roadblocks to getting access to those animals and comparing results. So we are doing some models, we are reproducing some models to test our technology and techniques, and we are identifying new models as new genes are discovered. We are quickly making those models and putting them into Jackson labs. And the oversight involves the steering committee of the Fox Foundation and Elan, as well as advisors from our scientific advisory board.

We also have an open announcement for anyone in Parkinson’s who is interested in us making a model; they can submit that directly to the Foundation. It is not only the generation of models but also a standard characterization of them in the unified lab. The goal is to provide baseline standardized information on these animals to the research community and rarely is this done where competitive models are put through the same characterization in the same lab and all of the data are being made available so researchers can decide if they want to use the models or not. 

And one other thing for anyone interested, we have collected tissue from animals, which is available if people are interested in doing pilot studies in Parkinson’s. Again, data to justify starting a colony of animals and that is what we are making available through this collaboration. 
So the assessment of this program: our view is that the standardized approach will facilitate comparative studies and reduced duplication. We are getting multiple field-wide inputs that are aiding in the optimized selection of the models and design of the studies. So far the performance has been at a very high standard and high level of quality.

The challenges have been at the generation stage because we want to make a model, we’re no, better than anyone else, there’s still magic involved in this, and we have to prepare for multiple attempts. We have to continue to focus on prioritization. As we start to get results, advisers recommend more experiments and our goal is to provide initial characterization and get those models out to the research community. We are doing that before the publication so people don’t have to wait if they want to get these models. It is very time consuming and very complex data as you get all the histology, and that we need to make more user-friendly. 

The last example is on biomarkers. This is our Parkinson’s Progressions Marker Initiative, modeled after ADNI, and involves 400 Parkinson’s patients, 200 aged, gender-matched, healthy controls. We also have a group of patients called “SWEDs;” these are people who clinically look like they have Parkinson’s but don’t show dopamine degeneration by the biomarker. There is pretty extensive clinical evaluation, a pretty extensive and standardized biological collection including CSF at baseline, 6 months, and 12 months, and annually and we have some initial verification studies particularly alpha-synuclein. We’ve also analyzed Aβ and tau in these patients. This is a collaboration; we have 11 industry funders. This is modeled, again just like ADNI with an industry scientific advisory board. It’s not only the funding, it’s getting the expertise together to make sure we are running the right study. 
Just to give a summary of the status, as of April, we are halfway through recruitment, the goal is to try to complete recruitment in 2013, and one difference with ADNI is we designed this as one study that is international so we have sites in the U.S. and Europe. We are expanding this spring to Australia. It’s one study so all that data are unified; all the samples are pooled together. We have a website and I encourage anyone to look at this website (ppmi.org), and download the data. And one thing I was talking to some people about last night, we have a control group as part of the study, there’s a control group in ADNI, and I think there could be a lot learned from comparing those groups as well. 
The data are starting to be used. We’re starting to add some new markers and the first publications are just coming out now. We will have presentations at meetings this spring. Some of the lessons learned from the PPMI: recruitment has been challenging but doable. And we actually had to put a hold on control recruitment. When we first started planning this study, we required CSF collection; it is not optional in the study. So people were saying, you are never going to get a control. We had to stop the controls because we had too many. And we spent a lot of time focusing on data quality. 
Lessons learned from our experiences in these public-private partnerships. The advantages: shared financial risk around difficult field-wide challenges, and most of the challenges that I talked about are not ones that an individual lab or researchers will be able to address. It takes a whole field working together from different sectors. Multidisciplinary, intellectual input is required given these complex roadblocks. And the collaborative frameworks can reduce duplication and accelerate consensus-building, as everyone is involved right from the onset in the design of the studies. 

Some of the challenges have been multiple stakeholders with different incentive structures, so this won’t work for every topic. The first funder for PPMI that we had was Schering-Plough, only to find out that Schering-Plough did not exist before the study started. So this is a very challenging environment. People move from company to company as you make traction. So one of my lessons learned is to be patient and persistent in moving these forward. Setting up the governance and decision-making up front so everyone understands how decisions are going to be made in these the various initiatives. People don’t like to be blind funders of collaborative studies, they want to be involved. I think that is important to keep in mind. And getting the buy-in up front for the sharing of the data tools and the protocols before the study has started. 

To sum up lessons learned: clear definition of expectations and roles of each stakeholder right from the beginning is critical. You can be flexible, but everyone should know where they stand. The clear governance processes need to be determined, and like I said patience and persistence. People will come along, and if you are right, they will follow you. Thank you for the time and the opportunity. 
Chas Bountra, Ph.D. (University of Oxford):
In science and drug discovery, there is massive duplication. That would be fine if resources were limitless, but they are not. And it is also not fine because most of the things that we work on in the early phase are destined for failure in Phase II. It is a waste. The second thing is, we put a lot of effort and thought and time into securing IP around our targets. Again, most of those targets, when we get to Phase II, are going to fail. You could argue it is a waste of time and money. Thirdly, even academics often do not publish their data quickly, leave aside industry. As a consequence, we often end up throwing good money after bad. So, to try to address these three concerns, I will share with you what we have been doing over the past 2 years now. I’ll share with you how we have done it, and what we have learned. And now what we are trying to do is the following: to establish a public-private partnership to clinically validate novel targets because that’s what industry needs. We are desperate for novel, clinically validated targets. We have given the initiative this name. I apologize, it’s a horrendous name, and I blame my friend Stephen Friend down there for it. 
Before I move on to that, let me share with you what we have been doing. So the SGC is a public-private partnership that was set up in 2003 to generate 3-D x-ray structures of novel human proteins, proteins that we believe to be therapeutically relevant. In the past 8 years, we have generated more than 1300 structures. That is more than a quarter of all of the structures that have ever been generated on the whole planet. We can do those structures cheaper and faster than any other group, and this is that cost, less than 100,000 pounds each. We publish more than a paper a week and we produce one paper in Nature, Cell, or Science every month. And everything we generate, all of our constructs, all of our structures, all of our know-how, we share it freely with all academics, all biotechs and all Pharma. 
So in 2009, we wanted to use our ability to generate 3-D x-ray structures, now, to design small molecule, potent selective inhibitors. And we called these chemical probes. We decided to focus on an area of science that I think is going to have a massive impact in drug discovery, and that’s epigenetics. So we started this in 2009, and these chemical inhibitors would be starting points for drug discovery. 
Then this was the paradigm shift. Four years ago, we persuaded GSK to donate its medicinal chemistry expertise to generate novel molecules, which they would send to us in Oxford. We would profile them to see if they are potent and selected, and they knew we were going to make them available to the world. Many people thought that would never happen. Four years ago GSK did it. Since then, we have got Novartis to join, Pfizer, Abbot, Lilly, Decatur. Each of these companies is donating $8 million up front to do this pre-competitive science and then other companies who will join in the next few months. So far, we have generated 10 inhibitors, and we are on track for another seven this year. Now, we are generating proteins, assays, structures, inhibitors, using proteins to generate antibodies which we are making available to anybody in academia, in biotech and in Pharma. Everything is freely available, no IP. The idea is to facilitate science and therefore facilitate drug discovery. 
The first probe we generated, we looked at it in a cancer assay with a collaborator at Harvard. This is just a proliferation assay; the compound causes a reduction in proliferation. And these are two patient-derived cell lines. We published that probe, that inhibitor in Nature in December 2010. Let me share with you what one pre-competitive probe has done. That paper has been cited more than 70 times within 15 or 16 months. We have distributed that molecule now to more than 250 labs across the world and they are profiling it with other types of cancer, inflammation, infection, etc. Some of our Pharma partners have started proprietary efforts on that target. Our collaborator in Harvard has secured $15 million in funding to set up a biotech in Boston.

And look at what the impact has been on science. These are publications in the past 15 or 16 months as a direct consequence of that one paper. And a couple of weeks ago we had another paper accepted in Cell. That’s the impact of a pre-competitive probe on science, drug discovery, and the economy. So now what are we trying to do? Let’s think about the future. We have heard a lot about this. Frankly, at the moment, drug discovery is a lottery. Because there are major scientific challenges, we talked about them, we don’t understand human disease, we need better biomarkers, and we don’t understand how existing drugs work, the mode of action, the dose response, each patient could be different, we have too many targets to choose from, and many assays don’t translate. 
Organizationally we have major challenges. As an industry, we’re working on the same targets, in parallel, in secret, with most of them destined for failure. What a waste of money, careers, and also patients. The way we’re doing drug discovery today, we are exposing patients to molecules that other groups know are destined for failure. No organization has got all the capabilities. And frankly, early IP is making a process that’s already difficult, high risk, long term, and expensive, it’s making it even more expensive even more difficult, and even more long term. 
So we are planning to set up a public-private partnership to take novel targets, generate industry-standard molecules, and take them all the way into patients, to Phase II, completely in the absence of IP. Because that way, we can work with multiple private companies, we can access global academia quickly. We called it Arch2POCM, and that stands for, because we want to involve the Academics, Regulators, Citizens, Health industry, and the plan is to take novel targets in all the way to Proof of Clinical Mechanism. 
The regulators and the patient groups want to be active participants. This is a knowledge-creation endeavor. It’s not to create an IP, it’s not to make me rich. All the reagents will be freely shared. So this is what we plan to do. Take new targets all the way through the pipeline to proof of clinical mechanism. In the process, we will generate reagents, shown here in blue, just like that BRD3rd probe that we’ve given out to over 250 labs. We will generate clinical candidates, Phase I assets, Phase II assets, with no IP on whatsoever. In the process we will also generate publications (shown down here in red), and of course we will disseminate our data quickly. These reagents in blue and these publications in red will facilitate collaboration, they’ll facilitate all leveraged funds, and they’ll allow us to crowd source and deliver several proof of clinical mechanism studies.
We may decide to take one particular molecule forward for schizophrenia. But if someone says, I think that target is going to work for Alzheimer’s, we’ll say, here’s the molecule, here’s the IND, you go and get the money and you do the study.
So, we get the proof of clinical mechanism, the molecule has no IP. Ninety percent of the time, that study is going to fail. That’s what history tells us. So we will have an invalid mechanism, and we will publish all of that data immediately, how we selected the patients, the biomarkers, the exposures, the side effects, everything. And that will reduce the number of academics, biotechs, and Pharma that do exactly the same experiment. And frankly, if that’s all I do, I will have done society a great service.

Now what happens in the 10 percent that actually work? We now have a clinically validated de-risked target and it has no IP. Most of the time, the first molecule for a novel target, rarely becomes a final drug. There is always something wrong with it. We have a clinically validated target, but the molecule is not developable, so all of our partners can develop a proprietary molecule and they can do what they are good at. Pharma is brilliant at high-throughput screening, lead optimization, regulatory, big clinical studies. At least then they are working on a clinically validated de-risked target. 
What are we going to do in the rare situation where the molecule is developable, because it’s got no IP? We’re going to auction the IND for that molecule to our partners. Of course, you need the IND to do subsequent studies, and the IND contains data which we would not put into the normal academic publication. Like, how did you scale up the molecule? What were the impurities? What’s the synthetic route, etc.? So we will auction the IND, one company will buy it, and they will take it to all the way to the marketplace. 
Now, can you commercialize a molecule with no IP? The answer is yes. If GSK bought it and took it to the market, they would have 5 years of data exclusivity in the U.S., 6 in Japan, and 8 years in Europe. We’ve also said that the money we get from this auction, we don’t want. We will donate it to an independent research fund to which any academic or any biotech can apply to for peer-reviewed funding. The reason we don’t want it is because if in the process to getting to here, if someone say in Harvard had generated some data, Harvard would be the first to say they want a slice of the cake, and we don’t want to get involved in those discussions. 
The regulators have been phenomenal, and Stephen has led this. The regulators both in Europe and the U.S. have said they want to help us, and participate in this knowledge-creation endeavor. They want to help us design new clinical studies, validate new biomarkers, pave the path for new targets, and they also said they would host all of our data.

The patient groups are saying we are desperate for new medicines. If you do this, we will help you recruit patients, and you don’t have to pay them. 
Where are we? We have been thinking about these therapeutics or disease areas, we haven’t thought about Alzheimer’s. Well, we did think about it but we chose to think about neuroscience. The reason we did this, schizophrenia, autism, is because there are some good clinical networks, powerful patient advocacy groups, there is significant need, and it also sits on the spectrum as ADHD and bipolar disorder. 
But this model could easily be applied to Alzheimer’s and we have established a scientific advisory board, with Sir John Bell, Sir Martin Feldman, Steve Hydeman, and Attorney Ford Hutchinson. We currently have three Pharma’s interested in this. We’re working with people who are helping us hone in on specific targets that we want to pursue. Colleagues in Canada are trying to organize a meeting, and others are helping us to drive economic arguments of this model. So I will just say these are the acknowledgments and the people I would like to acknowledge, Stephen and in the front, Don Frail, Linda Brady, and Lefcot Middleton. Thank you very much. 
Discussants’ Highlights
Holly Soares, Ph.D. (Bristol Myers Squibb): 
Thank you for the interesting talks. I was asked to share my experiences in the public-private partnership space. I have been active in the Biomarkers Consortium, and with the Coalition Against Alzheimer’s Disease, and I think we have learned there has been a fear about sharing and we would be enabling each other. We have been able to overcome that fear. That has been a great arena to work on problems together and to come up with answers, to figure out questions we cannot ask a lot of the coalitions against major diseases. Through close relationships with the health agencies, we have been able to pressure-test qualification procedures and house Phase III field data somewhere in a public repository, and it has been a tremendous advantage because they are nimble so it has been good to have that to work in. But I would like to share with you today some of the learning from all of that. Many of us are stepping back from CNF. And we are in danger that we are going to lose the collective corporate knowledge on how to do successful drug development. 

We heard some of the points made about the wastefulness that is ongoing. Many of us are developing the same animal models, the same experiment 10 different times in 10 different arenas, and if we could just share, we could jumpstart some of the drug development. We have tried to figure out a way we can ask the questions that maybe are not interesting to academia but are from a drug development perspective. Here is one of the examples happening within the working groups trying to understand a rise in data. They are coming up with better skills for clinical trials. Working together in bringing collective knowledge of drug development experience has been invaluable. We are coming up with best practices of drug development. What binds to the target; is it functional? It is very common sense.

It has taken us decades to get to the point of doing those experiments in a meaningful way. And we look to academia to help us come up with new targets. I don’t want to lose those best practices. You have to develop assays, you have to develop biomarkers, and you can benchmark exposures when you get to the patient population. I suggest learning from what we have learned and making sure that the learning is not lost. It’s important in how we leverage that. 
There’s a piece that I want to talk about, and that is the innovation and the translational piece. It is happening in the biotech arena, and we have not had that much engagement and there is probably a reason for it. They have been forced to be nimble because there are fewer dollars with the structures. We have not been supportive, so we need to think about why we don’t have more engagement. The thing I want to touch upon, we have heard a lot about sharing the data. We do read a lot of clinical trials, and they collect a lot of samples. It would be nice to come up with a mechanism where we could share the samples. Or, if we have a very extensive clinical data set, is there a way we could come up with a system that we can share, so we can advance the field? 
There has been a lot of discussion about trying to treat patients who are more homogenous, or identifying a patient population, and that is going to be difficult to make those samples available. As an industry, we do partnerships all the time, but we are pretty competitive. There are some other examples where they do have public-private partnerships that are competitive in nature. We have not seen too many of those. We have seen them crop up with trying to eradicate malaria. So we need to think about what we can do competitively, perhaps with the foundations, of giving more drugs to our patients. And that is all I have to say. 
Johan Luthman, D.D.S., Ph.D. (Merck)
I am an employee of Merck, and having been in the industry for 20 years, I have been exposed to numerous competitive consortia in Europe, and it is not a controversial statement to say that actually competition is good and profit is good so you have to balance those two things in a very careful way. And we have the example of having very successful pre-competitive consortia, and I think what we learned is very important in terms of Alzheimer’s secondary prevention biomarkers qualification. But there is one thing I would like to stress, there is a consortium out there in the industry, and the success has led to people getting proposals for competitive consortia every month. And this has become a business concept for people who like to gain some leverage, so there is a problem, and one of the problems is to have the time. And it was touched upon before, it is important so you can stay in the company because you have to have a long-term commitment. So that is becoming a big problem, and the companies are careful, this is an investment they very carefully align with the strategy today. It is going to be extremely important for industry. We need a return on investment. You heard about the Michael J. Fox Foundation’s good example of a consortium. All of those are very valuable for industry, and there are some very important spinoffs from that effort, and we have created a number of different subgroups, working groups that address industry-specific questions. 
Something that is coming up on the horizon and that is more of a private partnership [Inaudible audio cutting in and out] by different activities and getting the diagnostic companies on board together with Pharma and those companies that work and they have very different business models so they need to work in some partnership software should have a companion partnership diagnostic pathway but I would like to see the pictures of pre-competitive [Inaudible word]. 
There are many different models of private partnerships and that goes back to the competitive [Inaudible audio cutting in and out] that is a way to seek the most efficient use of your money so industry is not [Inaudible audio cutting in and out]. There is more outsourcing today, big examples of that [Inaudible word] but there will be a new business model; future partnerships will be more virtual companies. We will have those ready and collaborating and cost -- clusters and will be more open source, where people have their own specific competencies and just coming in and provide some expertise somewhere and eventually get the piece of cake and [Inaudible word] Thank you. 
Collin Sandercock, J.D. (Perkins Coie LLP): 
Thank you for asking me to participate in this conference. I think we are in the midst of a crisis. My brother-in-law, a formerly brilliant engineer, has early-onset Alzheimer’s. Seeing his progression and seeing how devastating it can be, hopefully we are working up to. There have been some excellent comments by the speakers and presenters about issues and I especially enjoyed one participant this morning talking about obtaining a patent on the compound itself, to justify the investment in the new drug. And I think that that accurately describes the prevailing view among most Pharma companies, is that they are looking for a compound that can be subject to compound patent protection, and is still early on in the overall patent life, to justify the investment. Particularly if you’re looking at something like Alzheimer’s which is, the trials are long, expensive, and extremely risky. 

The corollary is that method-of-use patent protection is very risky at best. Sometimes it can work where the drug has not been approved for any indication so that if it’s marketed, it’s going to be marketed for that particular use indication, and the company that markets it can enforce it because of the way enforcement is done in the patent laws, its method-of-use normally requires an inducement-to-infringe element of it. You have to prove that somebody who has marketed it with a label indication is inducing infringement of that method, and that can be tricky. So generally, a drug that only has method-of-use protection is a nonstarter for most pharmaceutical companies. 

One alternative way of note to get sufficient ROI is also to pursue biopharmaceuticals. Why? First of all, the dollars that come in from them are high. Second of all they get 12 years of market exclusivity right off the bat, at least 12 years, and probably realistically more. And the market exclusivity is a key issue right now. As somebody mentioned, small molecule NCEs only get 5 years of market exclusivity.

As I see it, there are two categories of IP impediments to private-public partnerships for Alzheimer’s. First, what are the overarching IP impediments that prevent any money from flowing into research for Alzheimer’s. Second, what are the IP impediments to working with public institutions such as universities and Federally-funded research institutes such as NIH? And I would say that the one caveat is that in 5 minutes I can identify the problems, but certainly not solve them. I’d probably need about 10 minutes for that.

Concerning the first issue, IP problems around marketed drugs. If a drug is already marketed, you will likely have a significant problem if you now want to do research for Alzheimer’s. If it’s a widely prescribed drug, such as a statin, or caffeine, then it is highly unlikely that you’re going to get a Pharma to spend large amounts on a trial, because there’s almost no way to recoup the investment. It’s simply impossible if you’re going to try something like repurposing Lipitor. That’s generic, and no large Pharma is going to spend a lot of money on that baby. NIH will, but you’re not going to get a public-private partnership. Drug repositioning was discussed earlier. Excellent case in point. And there were some really good and thoughtful comments about the IP.

An approved or well-studied compound likely has expired or near-expired patent protection. Just simply, patents are filed early in the process. By the time it ultimately achieves marketing approval, it’s probably minimum 8 to 10 years into its patent life. Moreover, the odds are, as one or two comments came in, that the patent landscape around any drug will include at least a disclosure of the use of that compound for cognitive disorders such as Alzheimer’s. It is simply the nature of patenting that you get laundry lists of descriptions of how you use compounds. And there was one interesting comment about the enablement issue. Are those patents really enabling? Well, you can bet that if one of them actually works, according to the way it’s shown in the patent, the argument will be that it was enabling all along, just nobody had tried it before. So that is the problem in the patent area, and it is one of the IP barriers. 
Problems around lead compounds that have been patented or disclosed in published patent applications already, can also be a problem. You can actually have compound patent protection, and yet it’s still a problem because the patent life is expiring. If you have a compound that is covered by a patent application or a patent that is 5, 6, or 7 years into the patent life, you are looking at a sufficiently short potential time for return on investment even if you get it to market and you withstand the patent challenges. If it’s an NCE, after 5 or 6 years you will not have exclusivity long enough to get the return on investment, especially, again, on expensive trials like Alzheimer’s. So at least one of the possible solutions in instances where the compound is not yet marketed is to convince Congress that it requires immediate action to provide an extended market exclusivity period for drugs for Alzheimer’s. This situation reminds me a lot of—and I was a little too young—but the polio situation, where you had a national need to come to some solutions for this problem. And I think we could certainly convince Congress to do something. Increased market exclusivity, just simply would put companies, give them the incentive to market the drug knowing that they’re going to be free from patent challenges for some period of time sufficient that it will give them a return on investment. Because Pharma companies are publicly traded companies they need to make money for their shareholders. They are philanthropic, as we have just heard, at times, but overall they need to get a return on investment.

The second issue that we talked about: if you make Alzheimer’s research more attractive, then what are the IP problems of public-private partnerships? First of all, ownership and inventorship is an issue, and under U.S. law, ownership follows inventorship, so collaborating with a researcher from a State university or a Federal research organization such as NIH immediately creates potential ownership problems in the IP. As Barbara correctly noted, once you have public financing of IP, then you have issues of Bayh-Dole and obtaining commercial exclusivity. And those are significant, as are navigating the intricacies of tech transfer at a State or Federal institution. And that brings us to the second barrier, securing the right to exclusively commercialize State and Federal IP rights on reasonable terms. I’ve seen instances where companies want to do a deal, but they simply cannot come to a deal with a publicly funded organization that will provide them in advance certainty that they will actually exclusively get to commercialize the IP that they fund. And that is a significant issue and I think one that is a problem. Thank you. 

Maria Carrillo, Ph.D. (Alzheimer’s Association) 

I’m here as a representative of the Alzheimer’s Association. Thank you to the organizers for inviting me to speak, and certainly the National Institute on Aging has been a partner of the Alzheimer’s Association for some time. One of the great examples is the CADRO project that many of you have heard about, and I think there is a flyer floating around that can give you more information, but the Collaborative Ontology for Alzheimer’s Disease Research is certainly one example where we can partner together as funders in order to ensure that there is transparency and sharing of information, not only within funding agencies, but also with principal investigators and scientists across the globe, and our constituents, people who actually contribute dollars towards this research. We’re hopeful to expand this to an international database, and we’re looking forward to that. 

On that same level, I think taking this type of CADRO idea one step further, the Alzheimer’s Association is looking forward to putting together a new initiative that is more of a public portal called GAAIN, the Global Alzheimer’s Association Interactive Network. And you see some information about GAAIN on the screen behind me. But really what GAAIN hopes to do, and we hope to launch it this summer, is to become that public portal, the public network for Alzheimer’s disease research that can actually help access that open-access data that a lot of funding agencies, including Federal agencies and our own program, require people to share. But when that happens, sometimes that information gets lost, because it will be put up on a researcher’s website, or a university website. Not everyone has access to that, or knows where to look, so we are trying to create a public portal that can be a one-stop shop for Alzheimer’s disease open-access research. We really feel this will transform data-sharing accessibility. We have heard a lot about data-sharing and the importance of data-sharing over the course of this meeting and certainly over the course of the past few years, with ADNI leading that effort. And we feel this vast amount of data has the potential to require computational resources, which we hope will also be available on that network. 

We are again moving towards having international data available on this website. And our plea is not only to the National Institutes of Health, but also to other funding agencies here today, and to principal investigators out there. If you have data that has requirements for open access, give us a call and let us know if you are interested in linking it to this public portal. I also want to say that, for example, Coalition Against Major Diseases has volunteered to contribute their public database of 6,000 patients to this website, and we have several other partners who have started, including, of course ADNI, and the new TBI ADNI that is going to be launched within the next few months. 

Along the same lines, I want to make a few other comments about consortia, consortia-fatigue, and those types of ideas. And we certainly, at the Alzheimer’s Association can be considered contributors to this consortia fatigue because we have run a few consortia ourselves. But we have seen some significant progress with the ability to bring together people from different areas, backgrounds, and organizations and different constituencies. Certainly as the standardization effort of biomarkers, specifically for cerebrospinal fluid and volumetric MRI has been significant progress in our view. And you heard a little bit about that from Dr. Soares, also. She is a leader on one of our consortia as well. And I think the work we have done with the Coalition Against Major Diseases, along the same lines as volumetric MR, and with cerebral spinal fluid, is making significant progress in terms of our contact with the FDA and the FDA’s group called the Biomarker Qualification Team. So we do feel confident that moving forward with consortia, with public-private partnerships, and bringing together these different constituencies can certainly make a significant difference.

I will mention just a few other things, including the fact that we feel very strongly at the Alzheimer’s Association that a longitudinal trial that can look at really the natural, observational aging process would be really critical. And the National Institute on Aging is poised perfectly to do that type of observational trial. Certainly in partnership with public and private charities like ourselves, like others represented here, we could really be great partners in that, in terms of making sure we reach out for constituents to participate in those types of trials. But that would really transform not only how we view Alzheimer’s disease, but brain aging, which has not been studied as closely as we all would like in this room. 

Two other things: Several times today and yesterday, someone has mentioned creating a centralized national IRB. We have thought about this for some time, and about 6 months ago we put together a proposal for a national, centralized IRB for neurodegenerative diseases. So it’s a little broader than Alzheimer’s disease, but we feel the Alzheimer’s Association does represent several dementias, not only Alzheimer’s disease, but it would be something important to do. And so we are going to be talking to some public and private charities and others to see if we can launch this. The key people behind this are Dr. Azar Khachaturian, Pete Snyder, David Nachtman, and myself at the Alzheimer’s Association, and of course, we have the support of others, like Paul Aisen in the room, and we’re really looking forward to trying to launch something like this. We know there are other models out there that have worked in the past, and certainly Walter Koroshetz at NINDS has just launched the NeuroNEXT centralized IRB for their clinical trials. So we are hoping this might be another way to accelerate the pace at which we are currently moving and maybe even create a more rapid response to clinical trials.

And lastly, I just want to mention that we have had very little conversation about the costs associated with a lot of wish lists and the initiatives we’ve talked about here. I want to urge all of us, and certainly our leadership of this country, of the National Institutes of Health, to think about that and give us a chance to make that difference for Alzheimer’s disease because we cannot wait. Thank you.

Stephen Friend, M.D., Ph.D. (Sage Bionetworks):

I guess I will end having given a talk nearer the beginning with a couple of comments with a flavor similar to what was in the first session. You can tell there’s a spectrum of people in this field. Some who believe that we are just at the edge of knowing it all and the systems that have worked well have gotten us almost what we need, and another group that has said we really need to be looking in new ways and taking advantage of opportunities and technologies and culture shifts that are going on. I think we are fundamentally leaving the time where the closed information system, particularly the closed medical information system has been the rule, and where the anointed expert is the person, whether scientist or physician, people bow down to and say, “You know what is best.” I think we’re seeing a time when we’re beginning to recognize that actually we don’t know it all, that everyone can be an expert, that in that world, there is an essential rule for people who have been established experts to be editors, and to work and figure out ways where people who you do not work with can help you get the task that you’re trying to get done. 
So in this particular session, we’ve been talking about public-private partnerships. And I think those public-private partnerships can be, in an extreme, examples of closed, what I’ve called “walled gardens.” “I’m going to help you, you help me, and we’ll both win.” And I think the most interesting—you’ve heard some of those—examples of public-private partnerships actually don’t take that road and say, “Let us work together in ways that everyone can benefit.” And I think the example that Chas Bountra gave on the Structural Genomic Consortium and on Arch2POCM are examples where it is not the goal to exclude others but to enable all, that a public-private partnership is set up. And I think we should be looking for public-private partnerships that have that open data, that have the ability, therefore, to engage many—and Maria, some of the examples you gave, I think, are beautiful examples of that—where the hope is that open data and what I would argue are “open challenges” engage high school students through to seniors who are interested in problems that are not currently being engaged. 
So I think better just to wrap up with one statement that comes from a philosopher—I trained in philosophy at one time—by Pascal, who said, “Listen to the witnesses willing to put their lives on the line.” We have heard here, and we are surrounded by people who know a lot, who want to be engaged. Citizens are the glue that will make public-private partnerships work. We want not to be contained within the medical-industrial complex. We need to bring them in. And the Arch2POCM project, where companies stepped up, and regulators came in, was when citizens said, “Are you doing what is in the best interest of patients? So, I think public-private partnerships done in the future in an open way are going to work if they bring in the glue, the fuel, who are the patients and the citizens. Thank you.

First Commenter:

[Microphone not on…]…the Michael J. Fox Foundation was able to really facilitate the standardization, for example, of animal modeling. That’s something that could really be done, and would just greatly help the entire Alzheimer’s field right now. We heard yesterday about the failings and difficulties of animal modeling, and I think a lot of that could be solved with that kind of approach. I hope that’s the kind of recommendation that will go back to the NIH, because that is something that could truly transform how we do research, and also how that eventually gets to novel drugs. The other announcement is another type of partnership, a partnership of Alzheimer’s researchers. Together with organizational support from George Vradenburg, we’ve organized a group of researchers that we’re calling Researchers Against Alzheimer’s. We’re trying to get 1,000 researchers to sign on who will basically support the national plan that we just announced today, but also to urge the devotion of resources and reforms that are necessary to get the plan done. So I hope people will go to researchersagainstalzheimers.org. We already have about 70 signed up. It just opened up within the last week. I hope you will go, sign up, and encourage others to.

Storey Landis, Ph.D. (Director, National Institute of Neurological Disorders and Stroke at NIH):

So, I butt in line because I have a comment related to the animal models comment. I took away a somewhat different message from Todd’s talk, which was that NIH should probably not be generating animal models, because of exactly the kinds of issues that you raise, Todd. But that is a place where foundations could play a very different role. We shouldn’t be funding investigators to make models that they’re not going to make publicly available. I think it’s maybe not for NIH to make those models, but actually for organizations that can then do what Michael J. Fox has done in terms of making them phenotyped and available. I’d be interested to know what any of the rest of the…I mean, I don’t know if the other foundations would feel that same way, but maybe we shouldn’t be doing that, Richard.

Barbara Mittleman:

I think Storey, one of the things that you’re getting at, sort of elliptically, is the constraints on IP on things that are generated out of Federal funds. And so when the foundations fund it, they can say “We are going to give you money to do this, and the disposition of it is going to be as follows,” and they don’t take the money if they’re not happy with the disposition, and they do take the money if they are happy with it. And we’re much more constrained because Bayh-Dole is in effect in all circumstances unless we get DEC.

Storey Landis:

Right. The other thing they did was not have investigators generate the models, they had companies do it. So then you kind of get away from the whole IP thing.

Barry Greenberg:

I’ve lived in California; I’ve felt the earth move. So I had a question for Chas and Stephen in the phone calls I’ve enjoyed with the both of you over the past couple of weeks. I’m sure you have an answer for it, so permit me to be your shill. You’re going to auction an IND in the rare event that you are successful through your proof-of-concept study. And you’re talking about an exclusivity period of 5, 6, 7 years, depending upon where in the world you are, and yet we’ve heard presentations yesterday that demonstrate that it takes between 5 and 10 years to do a clinical trial that’s a pivotal trial in Alzheimer’s disease. Now, short of the trivial answer of, “You’ve got to shorten that time period,” or “Establish a national IRB,” how do you make this relevant as a model in Alzheimer’s disease?

Chas Bountra:

Well, it’s a great question. My understanding is that the 5, 6, 8 years’ exclusivity is when you’ve finished those clinical studies, and you’re about to launch it.

Stephen Friend:

Actually, it’s one of the few times where the long clinical trials would be needed in a disease such as Alzheimer’s. It still leaves you with that ability to have the 5, 6, 7, 8 years to have some dimes come back. The other thing I’ll quickly say—Chas and I often team up like this—is most of the pharmaceutical companies that are looking at being involved are actually anticipating that they will develop proprietary compounds, next generation, that they will go on to, so I think they look at that ability to take the lead compound as “I might;” they take the ability to use that information to go on and do their own proprietary as “I absolutely have to.”
Chas Bountra:

Just to add to that, one of the other comments we’ve had from our Pharma colleagues is that they want to see new targets clinically validated, and then subsequently they will take out IP to take those targets into related clinical indications, and they will also take out IP on combinations with some of their own proprietary, maybe marketed compounds. So there is lots of scope.

Johan Luthman:

Just a brief comment. This is really where Pharma is at its best, taking existing molecules and making better ones. Thalidomide is a very good example of this. The time to get to market. This is one area I think we can do much better in terms of enrollment and recruiting patients for our trials. The different companies are now competing at different trial sites to get patients, and there’s something we can do more generically. Maybe even in some kind of precompetitive space. Of course this is at the heart of competition in Pharma, to get forward fastest. But we actually hinder each other sometimes in this exercise. And this is the longest factor in getting a drug to the market. If you get patients faster in, drugs get faster out.

Lynn Hudson, Ph.D. (Critical Path Institute):

Lynn Hudson, from the Critical Path Institute, where we try to avoid consortium fatigue by engaging our members in quality, face-to-face time at the FDA as we try to qualify biomarkers, clinical outcome assessments, and disease progression models. My question is for Chas and Stephen, because the model that you’ve presented, the Arch2POMC is, I think, a game-changer in expanding the precompetitive space. I think we’d all like to do more to expand the precompetitive space, especially when it comes to sharing clinical trial data. My question for you is can think of ways to incentivize that process.

Chas Bountra:

Often I get asked the question, “Well academics won’t participate in this.” But frankly, Stephen and I have spoken to many big academic centers. Stephen’s been talking to UCSF, he’s been talking to colleagues at Harvard, I’ve been talking to colleagues in Oxford, and these guys are saying, “We will give up IP, we care about patients, and we care about society, and we care about the economy.” We cannot carry on like this. We have a crisis on our hands, patients are desperate for new medicines, especially in Alzheimer’s, but in many other diseases, the industry currently is falling apart, if we carry on like this with just me working with you and nobody else, we’re not going to get there. And we need to bear in mind, the reason we have not been successful is not because Pharma has not put enough money into it. They have plowed tens of billions into it, and they’ve not been successful. It’s not money. It’s about bringing together the right people. It doesn’t matter. It could be people in Harvard, it could be people in BMS, it could be people in Pfizer, it could people in Oxford. It doesn’t matter. We need to bring people together. When something is difficult, we have to pool our resources and share that risk. The one thing we’ve learned is that drug discovery is incredibly risky. Nobody knows how to do it. I absolutely believe there isn’t anybody on the planet who could say that an early target is going to work in this subset of patients. Nobody. The animal models do not predict it, the cellular assays do not predict it, even the iPS cells will not predict it. The best way to validate a target is to get a quality molecule and take it into patients.

But what we’re saying is, let’s do that experiment once, let’s do it together, let’s do it well, let’s share that data. And that will be good for the industry because they will have clinically validated, de-risked targets that public funders and global academia would have helped with. I think it’s good for public funders because then they’re not wasting their money doing studies that Pharma’s already done and have not published that have been negative. And there are many of those going on at the moment. And it’s good for academics because it gives them an opportunity to test out their new ideas, new ways of stratifying patients, new biomarkers, etc. And of course all those things are going to make it more risky.

Howard Fillit:

We have time for maybe two more questions if they are brief.

New Commenter:

To continue on the same subject, the plan of providing drugs that have reached an R&D stage as an opportunity for companies to bet on those opportunities, and only guarantee a 5-year exclusivity is not going to be enough to cover the long and expensive trials that we would need for Alzheimer’s disease as a drug opportunity. So it is questionable for Alzheimer’s disease. It may apply for other indications. 

Another comment that I wanted to make: You mention, Holly, biotech companies, and indeed it is a topic that has not been addressed in the meeting to a great extent. I think innovation does begin from small biotech companies. Big Pharma depends heavily on programs that are going to emerge from those small biotech companies. 

And another form of public-private partnership that exists that hasn’t been mentioned are the SBIR grant mechanisms provided through the NIH. Small biotech companies do feed and get resources from those programs and it’s much appreciated. And hopefully the percentage that goes to NIH for research for SBIR programs will increase in the future.

Howard Fillit:

We really just have time for one more question.

Patrick Flaherty, Ph.D. (Duquesne University):

I’ll ask a very short question. My name is Patrick Flaherty from Duquesne University. Given the challenge of bringing an Alzheimer’s medication to market that works, is it worthwhile reconsidering the length of patent exclusivity in extending it so the drug companies can step up to this challenge?

Collin Sandercock:

I’ll jump in on that one. I think absolutely, especially if it’s a small molecule as opposed to a biologic. Currently it’s 5 years and that’s a very short time to recoup investment for how long it takes to get there. You can certainly get some patent-term extension and adjustments to that, but it’s on the whole, a short amount of time to recoup the investment. I think it would incentivize large Pharma to put a lot of money into it, and I think that’s one way.

Howard Fillit:

I want to thank the panel and invite Dr. Hodes up to close the conference.

Richard Hodes:

Thank you to all of the participants, thank you for the hardiest of the hardy who remain here. It’s been an extraordinary two days as the sessions themselves as well as our visit early this morning testified. The task is for all of us to remember this is just the beginning. The information that comes from this group, the recommendations that will come forward, are going to inform all who are involved and interested in Alzheimer’s research, certainly including the National Plan, but international audiences, NIH as well. We are going to do our best to allow, with your help, the formulation of these recommendations expeditiously, so that as soon as we possibly can get them posted, they will become public. The process is then that we go through, as you heard from Barbara [Mittleman], the Federal process. These recommendations will be presented, in fact, within a couple of weeks at our National Advisory Council on Aging. Through that chartered committee they are presented then to the Secretary. We’ve also noted that we will make available the transcript as well as any questions, comments that are submitted by interested parties through the rest of this week as a part of the information that will be forwarded to the Secretary, so that you will have access to her; she will have access to your input in final formulation of the Plan. 

I can’t tell you when the next Summit is going to be, but it certainly has been a critically useful and constructive effort, and we will make sure that this kind of communication occurs. The Plan that was released today was the first, it’s an annual plan. Implementation is really everything about it, and we’ll be tracking and making all of this transparent. We will be making clear to all of you the way in which the ontology and the database of international Alzheimer’s research will help to inform all of us, and we have your addresses, we know where you live, you know who we are, we hope we’ll maintain this kind of communication. So “Thanks” is the last word to close the formal and open sessions of this meeting. It’s been a wonderful two days. Thank you.
Public Comments submitted online
Marcelle Morrison-Bogorad, Ph.D. (Former Director, Division of Neuroscience, NIA):
The National Plan certainly has elements of the meeting already incorporated (e.g., the mention of networks/systems) but is sufficiently broad to allow for change as future advances and development dictate.  


The meeting program really expanded the thinking about Alzheimer’s disease with the emphasis on systems research and highlighted the differences between those who think a whole new approach is needed and those who think we need more of the same, only better! That said, I do feel basic science did not get its “fair share” of discussion time. I felt the emphasis on systems and translational and drug research was a little overdone. I am a self -described dinosaur who nevertheless feels that we do need to know much, much more about the basic science of the brain, including but not at all limited to systems research, in order to come up with the next generation of drugs, perhaps combinatorial, to test in the clinic. Personally, I found myself longing for some new basic data (like the tau passing from neuron to neuron story). Basic science discoveries and the prospect for more of them in the years to come are difficult to make relevant and interesting to people (but not impossible, e.g., the 2009 HBO series, the Alzheimer’s Project).  Research in basic science will fuel drug discovery, fill the pharmaceutical company pipeline, and medicine cabinets.  And of course, research on lifestyle changes, including exercise and cognitive training, is showing positive short-term effects on memory and hippocampal structure. Long-term clinical trials will show whether these positive short-term effects translate into clinically-relevant effects on development of MCI or dementia.

 

It seems to me that an investment does need to be made into the systems approach, at a basic science level, or else be seen as antiquated in our thinking as a field. I liked Dr. Morimoto's talk, of course, but wonder whether metabolomics could suggest to us the cellular reasons why proteins misfold with age and AD rather than concentrating only on chaperone solutions. I think it was Dr. Friend who mentioned having 140 brains to analyze vis-à-vis networks. That worried me with regard to my usual hobbyhorse: They would need to have very well characterized brains, both pre- and post-mortem, in order to minimize confounding effects of agonal state on mRNA expression and of TDP-43, Lewy body disease (LBD) and other pathologies on what they presumably want to identify—network changes due to AD itself. Otherwise, they might identify completely irrelevant pathways.

 

But I also feel the "old" approaches must continue to be followed up, hopefully with broadened horizons vis-à-vis the systems approach and multifactorial thinking à la Dr. Mucke, also incorporating some of the excellent practical suggestions in the pre-clinical and clinical sessions in the first day. In particular, I liked the ideas of adding other biomarkers besides A-beta to clinical trials (remembering Dr. Launer’s caution about the heterogeneity of marker changes in epidemiological populations); looking at the data from completed clinical trials to tease out who responded and who did not; starting clinical trials on preclinical AD persons, some even before A-beta starts to accumulate ("testing the right target with the right drug at the right stage"); repeating pre-clinical animal studies on new drugs to make sure the data are solid; getting iterative help from retired professionals and others at each stage of the drug development process; incorporating the fact that the presence of LBD and TDT-43 in most brains of 80-year-olds means dementia in these individuals is not just a consequence of AD; portable legal consent and data sharing (suggested at so many levels). Partially funding the prevention clinical trial in Colombia on early onset patients is an exciting new development, one of the projects made possible in 2012 with additional funds for AD research from the NIH. I'm glad too, that alzheimers.gov is intended to be the go-to place for information.
Vivian Hook, Ph.D. (University of California, San Diego):
The Summit conference this week was outstanding. I am providing my recommendation for achieving the goal of effective drug treatments for AD by 2025:

Select promising compounds for clinical testing recommended by ADCS. In order to achieve the goal of drug treatments for AD by 2025, it will be essential that we immediately move promising compounds from the pre-clinical stage to Phases I-III. The Alzheimer’s Disease Cooperative Study (ADCS) conducts critical evaluation of promising compounds for clinical trials. Such compounds selected by the ADCS should be immediately supported to move into clinical trials.  The ADCS program evaluates candidate therapeutics beginning at Phase II.  

 

Create a funding mechanism to close the gap of moving promising compounds from the pre-clinical stage through Phase I, to enable testing in Phase II and III. Candidate compounds that qualify for clinical evaluation by the ADCS must have completed Phase I trials. However, funding is scarce for pre-clinical through Phase I studies of candidate therapeutic agents.  Therefore, a funding mechanism must be provided for promising compounds to cross the ‘valley of death’ of pre-clinical through Phase I testing.

 

Ensure continued funding of the ADCS at a level that can yield effective drugs by 2025.

It will be essential to insure the necessary support for the ADCS to effectively conduct clinical trials to achieve the goal of developing AD drugs by 2025.
Mojgan Sarmadi, DDS, MD (National Institute of Dental and Craniofacial Research at NIH)

Alzheimer’s disease etiology, diagnosis and treatment continue to pose challenges to the research community. The consensus among the experts is to use a multisystem approach and involve more related disciplines in collaboration to face these challenges. 

Recent literature reflects surfacing of evidence that periodontal disease as a chronic inflammatory condition is noted in associations with disturbances in other organ systems. Of particular interest is the link recently suggested between the long-standing oral health of individuals and the risk of developing Alzheimer’s disease (1, 2, 3, 4). The exact nature and the extent of suggested associations need further study.

The oral health of patients with dementia deteriorates more rapidly after the onset of the disease increasing the burden of disease on patients and their caregivers at a time when they are most stressed and least able to receive oral care. Oral disease may also be a contributing factor in the inflammatory process that impacts development of AD. Periodontal disease is a very prevalent but readily recognizable and treatable condition. It would be prudent for the National Plan to Address Alzheimer’s disease to mention oral health issues from two perspectives:

· Include national strategies to address oral health needs of patients diagnosed with dementia before deterioration of cognitive function. Financial and physical burden of oral care rises disproportionally for patient and families with advancement of dementia.

· Encourage inclusion of oral health status in long-term studies of AD to maximize the potential of oral disease in shedding light on the role of inflammation and oral microbiome in AD. Oral health can be evaluated without invasive methods, is a modifiable factor, and has proven intervention strategies.
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Public Comments on Session 1:

J. Wesson Ashford, M.D., Ph.D. (Stanford University)
It should be apparent from my comment that I do not believe that the Summit adequately addressed the most central factor in the Alzheimer field, the APOE genotype. For reference material, please see my paper at: http://www.medafile.com/JWA-2011-JADsup-IMAD.pdf. 

 

A central issue in the Alzheimer process is the deposition of beta-amyloid in the brain to form structures referred to as “plaques.” When they occur, these plaques are relatively widely distributed in the “neuroplastic” (meaning able to change structure to store new memories), associative (meaning relationships with many other brain regions but not primarily related to the analysis of particular sensory information) regions of the brain. All of the known early genetic factors, including Down syndrome, have been shown to have a clear relationship to the beta-amyloid protein of the brain. Further, the late-onset genetic factor (apo-lipo-protein E, APOE) is related to a very large portion of the risk, perhaps 90% of the total risk, of getting Alzheimer-type dementia and is also related to the processing of beta-amyloid. This latter point needs to be much more clearly and widely appreciated. All individuals have one of 6 genotypes of APOE (e2/2, e2/3, e2/4, e3/3, e3/4, and e4/4). The e4/4 individuals (about 2% of the population) have a 10-fold increased risk of getting Alzheimer’s disease, the e3/3 individuals (60% of the U.S. population) have half the risk, while the e2/2 individuals (1% of the population) appear never to get Alzheimer’s disease, and all e2 carrying individuals have an increased chance of living to age 100 without memory difficulties. The APOE genetic factor is the most important issue in the Alzheimer process, and study of how APOE leads to the formation of beta-amyloid deposits and how this genetic factor can be affected to act as the e2 is the most important direction for Alzheimer studies.

 

A great deal of research has focused on how to remove beta-amyloid from the brain. However, there is strong reason to believe that beta-amyloid is a normal, an important, and one of the most highly turned-over proteins in the brain. There is also good reason to believe that beta-amyloid is an essential protein for the formation of memory. There should be a great deal more care taken to understand the processes of the brain before administering antibodies to one of its normal proteins.

 

There needs to be a complete change in the view of the condition known as Alzheimer’s disease. Given that the APOE-e4 genotype was the natural APOE gene in all humans until 225,000 years ago, the Alzheimer condition associated with this gene needs to be seen as the natural state, not a “disease.” The APOE-e4 gene is not a mutant gene that suddenly appeared and led to Alzheimer’s disease. This perspective on the e4 gene indicates that an approach to “thwart” the action of this gene is not an approach to be considered. Humans are fortunate that the APOE e3 (appearing 225,000 years ago) and the e2 (appearing 75,000 years ago) came into existence and have allowed increased life-span with less of the devastation associated with the Alzheimer process that occurs in later life. Thus, a critical direction is really to understand how the APOE e3 and e2 improved the metabolism of the beta-amyloid protein to reduce or prevent Alzheimer-related changes from developing, through mimicking the benefit of these new genes.

 

The “new diagnostic criteria” that have been recently described just take the old criteria and add some updated discussion of biological factors and allow for consideration of the earlier onset of the Alzheimer process, which has been well understood by the clinical community for several decades, but has led to no advances in preventing or treating the Alzheimer condition.

 

It is time for a completely different approach to Alzheimer’s disease that focuses on the basic underlying genetic contributions in this disease and early screening of all individuals for memory problems. Genotyping, along with genetic informing and counseling, should be at the core of Alzheimer diagnosis. Help for individuals to find the earliest changes in their memory, in the context of their genetic risk, is a right that all people should have. A refocus on the overwhelming genetic factors in this disease would allow much better early recognition and detection and potentially lead to treatments and prevention. Clearly the focus on the normal beta-amyloid protein for the last 28 years has not provided any successes. The only successes in treating Alzheimer’s disease so far, the 5 approved drugs, were based on biochemical discoveries made between 1975 and 1985. It is now time to change the course of Alzheimer’s disease and focus on the genetic conditions clearly associated with this process.

 

From a broad perspective, the relationship between APOE and Alzheimer brain changes is the most important, highest-impact genetic factor in all of medicine today. The study of this factor, including informing the whole population about their own genetic risk and counseling the population about managing this risk, should be the fundamental direction for this field. The best comparison is with the recognition of phenylketonuria (all children are tested for PKU at birth), leading to complete prevention of mental retardation with a simple dietary manipulation. The most optimistic outcome for the Alzheimer process is to find a relationship with a dietary or simple pharmacologic intervention that will entirely prevent the Alzheimer process, as the APOE-e2 gene appears to do. Such an approach for finding how to prevent Alzheimer’s disease is what the world really needs as soon as possible.
 

Claudiu I. Bandea, Ph.D. (Centers for Disease Control and Prevention):

After decades of research, thousands of studies, and numerous advances, the etiology and the pathogenic mechanisms leading to cellular death and neurodegeneration in Alzheimer’s disease are not known, and there are no successful preventive and therapeutic approaches. The main, determining factors for progress and breakthroughs in any science field are the working hypotheses. Clearly, in the AD field the main working hypotheses have failed to lead to timely progress. In the absence of an open system for evaluating these hypotheses, some of them, such as the paradigm that the AD-associated plaques induce the disease, have not only consumed valuable resources for years, but they have led to failure of many, very expensive clinical trials, which has alienated the pharmaceutical industry.

It is imperative, therefore, to implement an open and comprehensive evaluation system of all hypotheses and paradigms in the AD field, in order to explore their strengths and weaknesses. An open, web-based evaluation platform that includes data, observations, and arguments would serve not only as a centralized source of information, knowledge and inspiration, but also as a real-time and metrics-based monitoring system of the progress and merits of working hypotheses. Moreover, this platform would be critical and a potential stepping stone for new ideas and hypotheses that otherwise would be left in anonymity.

This platform would also guide the distribution of hypothesis-specific funds as recommended at the NHI Research Summit; indeed, it would make sense that before funding any new or old hypotheses, they would be comprehensively evaluated in an open forum. The cost of such an evaluation system would be minimal and the benefits undeniable.

 
Greg Hook, JD., Ph.D. (American Life Science Pharmaceuticals):
NAPA’s primary goal is to develop an effective AD therapeutic by 2025. To achieve that goal, increased funding to small businesses developing AD therapeutics, especially funding for regulatory approval and safety studies of clinical candidates (“the valley of death”), is needed.
Innovative new approaches are needed if an effective AD therapy is to be found. Small businesses have traditionally been the source of product innovation in many fields, and so an effective AD therapy is most likely to emerge from a small business. However, private equity investment in pre-clinical AD drug development has evaporated because of the extraordinarily high risk, cost, and long time horizon for return. For that reason, NIH small business research funding is absolutely essential to finding a cure. 

But the current level of SBIR funding for AD drug development is woefully inadequate. For example, the $50 million research boost provided by NAPA translated to a mere $2 million total SBIR funding increase, which is simply insufficient to have any impact on AD drug development in the small business sector at all.

The Alzheimer’s Disease Co-operative Study (ADCS) is NIA’s major AD clinical research program. The ADCS systematically rigorously reviews potential AD therapeutic candidates for clinical trials, and those that it selects represent the best bets for being an effective AD therapy. 

Before the ADCS can test a compound, however, FDA regulatory approval and safety trials must be independently funded, as the ADCS itself has no funding mechanism for obtaining these prerequisites. For a small business, this is difficult because these activities lie in the “valley of death,” so named because funding for this type of fundamental, but absolutely necessary, work is so scarce that many compounds die there. 

NIH funding is needed for FDA regulatory approval and Phase I safety trials on compounds developed by small businesses and found clinically worthy by the ADCS. Our company, American Life Science Pharmaceuticals, has such a lead compound, which the ADCS wants to study, but we have found it to be exceedingly difficult to fund the regulatory and safety studies. Consequently, our very promising AD therapeutic is now at risk of never being tested and consequently a possible breakthrough that has the potential to meet the 2025 goal could be missed.

Thus, the NIH needs to identify and designate new funds to support obtaining FDA clearance and safety studies of compounds developed by small businesses and found clinically worthy by the ADCS. Otherwise, any funding to support the identification and validation of these new compounds will essentially be wasted.

Public Comment on Session 5
Roderic G. Eckenhoff, M.D. (University of Pennsylvania)

Congratulations on an outstanding conference! In the open discussion of Session 5, a comment on general health care issues in patients with AD was raised. To amplify a bit on this, it is common knowledge that preclinical, prodromal, and AD patients are heavy consumers of surgical care (e.g., bowel obstruction, fractured hip, etc.), and the optimal approaches to anesthesia care, drugs to use and to avoid, are nearly unknown. My lab has been working at the interface of AD, anesthesia, and surgery for several years now, and we have found that anesthesia and surgery can accelerate the pathogenesis and cognitive loss in Tg animals. Our human CSF studies, while less conclusive (as always), are consistent. Because operative care is skewed towards the elderly, is very common (50% of everyone gets an operation at some point), and often accompanied by the anecdote of “never being the same” afterward, we think this issue bears greater scrutiny and support. 
1

