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Paul Klenerman   
Hello, my name's Paul Klenerman. I'm a professor at Oxford and I'm the host of this podcast on immunology called To Immunity and Beyond. So this is just to say that what we're putting forward with the podcast is a scientific discussion and it's really just for information and it isn't in any way medical advice. So if it's medical advice you're after, please go and talk to your doctor or some other medical professional. Meanwhile, enjoy the podcast.
[image: ]
Paul Klenerman   Great. Thank you. Well, welcome to another edition of To Immunity and Beyond. And today we got three excellent and famous HIV researchers are going to talk about HIV in a broader context. And I'll ask them to introduce themselves. and explain a little bit about what they'll be doing. We'll start with Andrew McMichael.

Andrew McMichael   
Yeah. I'm Andrew Michael, I'm an immunologist. Started as a medic, but we did do immunology about 50 years ago, and I've been very much interested in the immunity to viruses. Initially flu and then HIV. And have worked on HIV vaccines both for T cells and in more advisory capacity on antibody vaccines and also now in interested in immunotherapy as as a way of possibly permanently suppressing HIV in people, or or even eradicating it.

Paul Klenerman   Thanks. And I should say Andrew was my PhD supervisor, so I've known him for quite a long time. Tom.

Tomas Hanke   My name is Tomas Hanke. I am a professor of vaccine immunology and I've been through Andrew’s lab as well and got interested in T cell vaccines and spent three decades trying to develop. And a new type of a vaccine which induces killer T cells as opposed to antibodies, and that induces killer T cells that make a difference because not all killer T cells are equally protective.

Paul Klenerman   Thanks. OK. We'll come back to that, I think. And Acho, finally.

Fon Acho   Hello to everyone so I am Acho Fon Abongwa. And I'm a clinician by training and now I’m getting to immunology science. And I served in HIV, in Cameroon in HIV service delivery and also clinical research. And there's a lot of advocacy work and community engagement around awareness about HIV prevention and also education around upcoming research in HIV prevention. And it's really an honour to be with, with partners in, in those domains and people whom I admire them all greatly. So thanks.

Paul Klenerman Well, thanks. And so we'll start by sort of setting the scene and just reviewing a little bit where we are in, in the stage of of the of the pandemic of HIV. So who would like to just give us a little bit of an insight into the total burden and and the trend for HIV? And how how treatment is impacting this?
Perhaps we could start with you, Acho. What is it like on the ground in in Cameroon? What's the trend in terms of caseload?

Fon Acho   Yeah. Thanks. So Cameron has almost 500,000 people living with HIV for a population of close to 30 million. And it's like in most parts in Africa and around the world. It affects young girls and females more commonly than men. So they carry heavier burden. But there's a higher prevalence, a much higher prevalence, though a smaller population, among men who have sex with men and female sex workers, so that those are really high risk populations, though overall a smaller part of the population. But they are important in transmission and like most countries, work is currently working towards the 95-95-95 targets for HIV control and we just, I think last year we just achieved the the 3rd 95 basically. But the challenges remain which as we can see today because though progress has been made, there are a lot of challenges around sustainability of funding, as we can, we can see currently today which challenged some of the gains which have been made previously. So I would say the the progress which has made was HIV control, epidemic control is not on track as expected either and the reasons for that are multiple, but the current challenges in funding and in the sustainability of the programmes with national ownership might greatly prevent us achieving our targets by 2030.

Paul Klenerman   OK. So we spoke to Philip Goulder a few weeks ago and he was describing some of his cohorts in South Africa and the, the the prevalence in amongst women there, pregnant women was incredibly high and didn't seem to have changed for some time. So I guess that resonates with what you were just saying. That it's a very hard nut to crack there. And and what is the the treatment currently in Africa, let's say if you use your experience in Cameroon, how how is that delivered and and and monitored and you know what's the system for doing that? Is that sustainable?

Fon Acho   Oh yeah, and so treatment in in Cameroon, we national current guideline is a backbone of using dolutegravir therapy, so TLD. And this was there was a switch from TLE programmes before in around 20/21/22 and this has been massively successful in scaling up optimal treatment.

Tomas Hanke   So yeah, HIV, despite all this amazing progress and game changing, you know, discoveries of antiretroviral treatment, HIV continues to spread and kill.
And the numbers of people living with HIV, newly acquired infection and cell associated death are still unacceptably high and we don't think or I don't believe we're going to treat ourselves out of the epidemic. The world needs an HIV vaccine.

Paul Klenerman   Maybe we should just talk about Prep for a bit because that that has that is really quite an important intervention. And then and obviously there'd been some major breakthroughs there. Andrew, perhaps you'd like to just sort of update us on that.

Andrew McMichael   Well, yeah. I mean just just to sort of amplify what Tom said. I mean, there's something like 40 million people infected currently. So the numbers are huge and over a million new infections every year. And I think there's a real threat from the effectiveness of the antiretroviral treatment. It is very good if it could be put out to the aim of 90-90-90, that’s 90% of people who are infected are known, and 90% are treated and 90% of those are well controlled. This is the UNAIDS ambition and they're getting remarkably close to that. But now, now we've got the threat of loss of funding because you need substantial funding and most of it has come from US sources. And although some of those, like the Gates Foundation, are still intact, USAIDS has been closed and the future is pretty uncertain for a lot of that funding. And this could result in a resurgence of HIV from partial control now to almost no control as so this is a scary scenario. 

Paul Klenerman   That sounds very scary. Yeah. 

Andrew McMichael   So one of the hopes is PrEP, which is this this drug Lenacapavir, which interferes with the capsid of the virus and and how the virus, nuclear material or RNA gets into the, or turned into cDNA, turns in, gets into the nucleus. And then how the virus assembles itself? This can be interfered with this drug and and probably some related drugs that will be coming up and it is incredibly effective as a prophylaxis. The problem is that in the US it costs $28,000 a year per patient, and they're going to have to take it every year if they're continually being exposed, there are plans to reduce the cost for the rest of the world, for for low income countries, to as low as $40 or maybe even a bit less than that. And that might be effective. And if it's aimed at targeted high risk populations. But if you're trying to put it, put it out to the whole population of of young people, and and sexually active people, you're going to have to give it to to millions, if not billions of people. And it's still going to cost a huge amount of money and require infrastructure.
So although it it's claimed to be 100% effective in in some of the trials that have been gone through to phase three, and it could be, it could work very well in a in a
society, where there's probably high income and very good infrastructure. In low income countries, you can get the infrastructure if you pour money into it. But if you can't put money into the infrastructure then it could be very difficult and even the $40 might be a problem. So although you can, you can target high, very high risk populations like sex workers and adolescent girls. That would be wonderful. But to to really control it overall, you need a vaccine as well. That would be much cheaper, like 1 to $10 a shot. And even though you might need to have a boost every two or three years, that's still a lot cheaper than $40 a year. So there are these very complex economic and political issues that get involved in all this.
And also some of the social stigmatisation is another issue that secretly going off and having a six monthly injection of Lenacapavir may be feasible for a lot of people. But actually having to take a tablet every day or go and and and continually have some sort of treatment could be a problem.

Paul Klenerman   But we're still, I mean, we're well into the the kind of many years into the whole pandemic and these are all kind of major issues which wouldn't seem to be, we still seem to be facing. So, so both of you have made a pretty strong case that we need a vaccine. So who would like to take on the the challenge of of describing how that's going and what the advances are there Tom. Tom perhaps you'd like to start, yeah.

Tomas Hanke   Yeah. So the Holy Grail of HIV vaccinology is development of broadly neutralising antibodies. Over those 40 years that we have been studying the virus and trying to develop the vaccine, we have learned a lot. We know much better by now what the challenges are. We have a better idea what we need to do in order to develop an effective vaccine.
And we are progressing slowly but steadily forward for the broadly neutralising antibodies. We've got the six classes of broadly neutralising antibodies.
We can isolate them from from people living with HIV in hundreds, but we still don't know how we can induce them by active immunisation and that is because these broadly neutralising antibodies are really quite different from the normal antibodies that the body produces. It takes much longer and much, much longer process of maturation of the specificity. And if we try to match this or induce this by the vaccination, it's a complex process. Nevertheless, progress is being done and we are progressing slowly forward towards this goal.
In terms of T cells that is a bit less usual to try to induce T cell responses by vaccination and because again we have progressed in this direction and currently
I think I believe that we do have a good candidate which is inducing Killer T cells which can kill the factors in the body and induce cytokines and chemokines and the progress there is that the best I believe candidate vaccine is being tested currently across multiple sites around the world. That is for treatment. And the results from the stars are going to be coming in the next year. 
In addition, maybe Andrew will tell us, an even more unusual vaccine, which would aim to induce a killer T cells. Most likely the killer T cell vaccine will need to be for the cure, used in combination with other cure strategies in order to control either the incoming virus or the rebounding virus post treatment.

Paul Klenerman   Could I just ask about the T cells? Because there was obviously a lot of hope initially and then subsequently that the failure of the the trial with the HuAd5 in South Africa, which kind of put a bit of a spoke in the wheels of it, but has there been, I mean, obviously the field swings a little bit between different versions of vaccine. But is is there still some momentum on on the T cell side after the the the you know the failure of the,  what was then the leading vaccine, which I mean, it's far from perfect, but was still still went into those trials. I don't know, Andrew?

Andrew McMichael   Yeah. Well, I mean, I think the, the, the, it's very clear that T cells are very much involved in control of the infection and and probably the reason why people actually without any treatment many people will survive for 10 years or or more. Rather than dying within a year or so, and I think that's the T cell control of the virus plus a few other things. But but T cells probably playing a major role there. But but the virus can escape from the T cells and the T cells can get exhausted and these I think the problems why eventually it fails in most people. Some people with certain HLA types have better T cell responses than others for HIV and they can survive longer. And there may be some other factors that play into that. But to actually prevent infection, I think you really do need some antibody to neutralise the virus. And as Tom said, it is possible to make such antibodies. And they can be made. They can be extracted from a number of people who are maybe 20% of people who have long standing infection. It's not doing them very much good. It's too late for them. But if you purify those antibodies and you, you can actually give them to people or give them in various sort of animal models and show that they will protect from new infections. So these are the sort of Holy Grail of the broadly neutralising antibodies. And there have been some very, very high quality science trying to generate these. Find out how to generate these antibodies and the problem is you have to have a mutating virus or immunogen or vaccine if you like that is stimulating responses, then the B cells or their genes will mutate and they will, antibodies will mutate, and the antibodies, and you've got to kind of come in with new Ts, new vaccine that will stimulate more T cells that try kind of drive this antibody response towards this very broadly neutralising antibody, which has a lot of mutations in the antibody genes that that in within those B cells that are making those antibodies. So there are these strategies for for doing that which actually are beginning to work. Although it's still some way to go on that.

Paul Klenerman   Presumably mRNA vaccines would be a really good way to do this.

Andrew McMichael   Yeah, I think mRNA vaccines are a game changer and in that they made it much easier to produce vaccines and to tailor, make them for small changes and to try and mutate the immunogen within the vaccine so that you can sort of evolve the antibodies a long a chosen direction and mRNA vaccines are very suitable for doing that. Of course, there are naysayers who say mRNA vaccines are dangerous, which I think is untrue. But it's got a lot of traction in the US in particular and the NIH I think has more or less stopped research on mRNA vaccines which in my view is crazy companies like Moderna and Pfizer, who pioneered this, are still going strong and good luck to them because they're they're very exciting and they're also exciting in the cancer therapy context. So. So just at the point, if you like, when these neutralising vaccine strategies were beginning to get some traction, the funding has gone into a sort of crisis and a lot of those programmes are being closed down or threatened, both for lack of future funding.
And the sort of simplistic view is so, well, the drugs like Lenacapavir can do it instead. But but I think you you you're going to need both you can target Lenacapavir at the high risk people and at the low risk people you could give out a vaccine. If you could get to it, putting in a T cell response as Tom suggested, into such a vaccine could be very helpful. There is this protein mentioned of the sort of rare immune response that involves something called HLA E that we've been working  on a bit.
So so this HLA E responses they can in monkeys, in models, they can stimulate a response which doesn't stop the infection but it clears it very early on and it is possible that there could be a human version of that coming and there is ongoing research on that, so the the other possible use of vaccines is is in treatment, and there's now a lot of interest in that, that if you want a clear infection from people who are already infected, who've been identified, and most of them will be on antiretroviral drugs. The drugs does not clear the virus. It controls the virus and they have to take the drugs for life. And if something went wrong like they forgot to take the drugs or the virus mutants that appeared that were resistant to the drugs. Then those people might still be able to infect others. And for lots of reasons it would be be very nice to be able to clear the infection and completely cure people.
And there are some very interesting studies coming up now with combinations of giving people these very expensive but very effective neutralising antibodies, giving them a vaccine like the one Tom designed, which will stimulate very good T cell responses. And then stopping the drug therapy and John Frater, for example, is involved in studies of that kind and they're looking quite promising, I think. And I've seen them from a number of sources as other groups as well. Where at least some of the people who've been treated in this way, who are infected, but they're actually controlling the virus very effectively or possibly in some cases they might even clear it, although that's probably going to be very rare. But if they control it right down and in a long term manner by their T cell response following the initial giving the antibodies and actually trying to trigger up the virus from its latency and to getting reactivating it and then getting rid of it. These sorts of strategies might be able to get people into long term local, almost permanent control, and a situation where there there's no risk that they're going to affect anybody else ever. So these these sorts of treatment strategies are gaining some traction and I think some exciting research going on in that area, which does involve vaccines for therapy. So you've got the sort of Holy Grail of the prophylactic vaccine that prevents infection, which is basically based around neutralising antibodies. And then you've got antibody vaccines you could use for therapy. I think the latter research will carry on and become a bit more active in the next few years. I think the former, which was mostly based in the USA, is on a hold at the moment, but that might may change within a few years.

Tomas Hanke   Each of these like T cells alone and antibody alone induced a signal of control suggesting that if we can improve on this, this may be really useful and now we are combining these antibodies and T cells together. So if we receive signal from the individual components and use them together in the right combination we can actually maybe start meaningfully and helpfully control the post treatment rebound of the virus.

Paul Klenerman   Yeah. No, that sounds very logical. And I mean, it's all just hard work, isn't it to to kind of get the trials through in the right populations and so forth. So despite all the, you know, the biological difficulties, it's the kind of practical issues.

Andrew McMichael   I think I mean, I think we're in a, you know, if you look back to where we were in the early 1980s, I mean it was desperate then that that there were this infection totally out of control, untreatable, killing, killing young people and spreading like wildfire in in developing countries, and particularly in sub-Saharan Africa and almost unrecognised as what the cause was and we got to a point where it is controllable, if you can identify it and get the right agents to people.
And I think that there's sort of three things that we probably really need is that drugs like Lenacapavir, we need the neutralising antibody vaccine and we need the the antibody and T cell control of people who already infected. And if you could keep going with the research in all those three and aiming at getting them effective and then reducing the cost, you might get to the point where this became preventable and treatable, maybe and possibly, you know, like smallpox, ultimately eradicated, but it that'll probably be 50 to 100 years from now.

Paul Klenerman   Well, but no, I mean, you make an incredibly powerful case there that those are three. I mean, they're all difficult. I mean, Lenacapavir’s there, but it's expensive for neutralising antibodies are perhaps within new tools, at least we know what we're trying to achieve and and the cure strategies are getting more sophisticated. So. So those are three really important tools.
It does sound like I mean if the if the will is there, which is ultimately I think sort of political it seems then, it could really be addressed. I thought I'd come back to Acho at this point, you know, obviously you've experienced all this on the ground. How, does how does it feel, you know, coming from a country where there is a big burden and how I mean you've you sort of raised issues previously about you know community engagement and vaccine hesitancy, how would these you know if we had more innovative approaches, how would those be rolled out and how would they be accepted?

Fon Acho   Yeah, I I feel we live in really exciting times really, because the arsenal for prevention, either with PrEP and oral and long acting, and in treatment, even with all the advances we're doing in treatment, is really exciting times for good prevention and treatment. And the real challenge, as you mentioned, will definitely come around how this is delivered and the uptake of all of these. And we have seen from, for example, when we look at the family planning programmes with more options, with the increase in options, there's an increase in uptake and having more options in prevention will definitely lead to an increase in uptake of prevention and it's very important that we don't focus only on the biomedical part, but also on the social part. But how we will deliver these these treatments because we saw for example with oral prep with Truvada for example. Delivering that in Cameroon and across the I'm sure I'm sure this is also similar to other countries. The uptake was not as great as one might have expected, right? And I feel the some of the reasons around that was the messaging because focusing it just on for example key populations might leave some people in the general population who are at high risk for getting HIV, not taking it because it will feel stigmatised with taking it all. Just if you, just change, even from oral prep daily to maybe long acting prep might increase uptake in people because there's no longer the association of having pills which you have to take every day and the convenience of having just treatment which is taken daily.
So I feel the the the progress we have made is really amazing because if you look back just ten years ago, the viral load suppression was quite low for those who are on treatment. And today with a treatment backbone of example based on dolutegravir, we have much better suppression rates.
The same way in prevention like it's not. I feel it's barely adecade when we've had prep and today we're already talking about long acting prep and maybe long acting injectable prep and possibly long acting oral prep. So it's really exciting times for HIV prevention and treatment. The challenge will come around how it is delivered and making sure the messaging is really great and the messaging is really adapted to the context. And for questions like hesitancy, a few hesitancy, we experienced it with COVID, for example and a major part of the instance it came from the messaging around it didn't give trust or the community engagement, so I really feel indicating in engaging communities around all these modalities of prevention be they the, the, the long actings or possibly use of bNAbs for prevention or possibly vaccines eventually there's a great need for engagement of the community such that we could build trust, such that they were involved in the process of the science that led to the solution, so that they will believe it. Remember to include the people who said the vaccine came out too quick and it's so it's not trusted. So I feel that that engagement all through this process is very important so that we have products that are uptake, that are taken up by the community. I feel also the key problem about it also be the access to these solutions because I think Andrew mentioned this earlier, the cost of it is not just in bringing the cost down, it's also about health systems themselves looking for cost effective ways of delivering the solutions to people who need it. And the way it's been done so far for other for HIV so far, where most programmes, most countries have stand alone HIV programmes, which are basically basic programmes on their own. That might work for HIV treatment delivery, but I strongly believe that using that same method for HIV prevention delivery might not be very effective because we need to meet people, people, people who are at risk of HIV where they are. So if you are targeting women, we may not just want to have them come just to HIV clinics for their prevention. We might want to have them to meet them during antenatal clinics. We might want to meet them during sexual health, reproductive clinics. We might want to meet them during STI clinics. We might want to meet them during family planning clinics. We might have to use Community models to reach these people, so I feel the working to build trust, but we also need to work towards building delivery models that are affordable but very accessible and easy to use for communities who are at high risk for HIV, and we can only do that by engaging communities. We also do that by involving them in planning these programmes and the messaging is very important. If, for example, they say long acting prep in, let me take Cameroon for example, it's only for key populations, it's only for men who have sex with men. It's only for female sex workers. A young man or a young lady who is, at risk for HIV, might not want to use those those treatments, those modalities, just because they don't want to be seen in that population. Or someone else who is at risk but who cannot clearly come into one of those definitions might not have access to that treatment, and that will have been a few consequences by have they also having low uptake of these programmes and not having the impact we had intended? Yeah.

Paul Klenerman   OK. Thank you very much. That's a great perspective. And I mean, I think there's probably still a lot of work work to be done there, but finally, I think maybe we should just round up at this point. But so where we've sort of Andrew, you outlined some sort of key priorities as I think for for vaccines slash prevention slash cure research and in in the absence of kind of major input from the from the NIH, you know, where is that, how is that all going to be funded do you think? I mean this is maybe a very difficult question but it'd be good to have some positivity about it, because otherwise it the doors seem to be closing a little bit.

Andrew McMichael   Yeah. I mean, I think I, I suppose a lot of people in the, I I talk to people in the NIH working in this field a lot and I think they're that they would like to continue this work desperately. They I guess have some hope that the political situation may change in the US in maybe next year to start with and then more substantially within three years time. But it that might not happen, and if that doesn't happen, then this research is really going to have to go off in a different direction that there is some, I suppose, some hope that the a lot of the things involved in this kind of research are also applicable to cancer and a lot of people will probably move over into the cancer field, but they could then come back so we may not lose them all together, but there may be a sort of bit of a fallow for a number of years and until some regime comes into play it in the US and the NIH, and it comes back, in my view, back to their senses and and then they start sort of refunding this and getting it moving again.
But there is a problem at the minute I have to say, and unfortunately Europe and the rest of the world has not really kept up in this to the same sort of level. I mean the amount of funding that's gone into NIH on HIV research was sort of billions, whereas in in Europe you know if we if the EU put a sort of 100 million into it, that would be amazing. But it you know it already needs billions actually to keep this work going.

Paul Klenerman   But there might. There might be a glimmer of hope because the HCV vaccine world, which is a very much smaller as you know, they have had another call from the NIH to to pursue a vaccine. So. So it's the door hadn't hasn't completely shut. So yeah.

Tomas Hanke   But but also I do feel some, you know, positive vibes from Africa where this by the sudden cuts and no preparation everything everybody restructures these things and then you know stands up and keep going. In a way, you know they have the problem in their yard and they have to deal with it and even the local governments, which if you imagine you're in a government and somebody is putting all the money for HIV cure. So yeah, we can use our money for something else. We don't need to find HIV cure. 
An HIV cure is not funded by US. You can restructure and invest and do what you need. The governments and the local communities who need to deal with the HIV epidemic will deal with it.

Paul Klenerman   Well, it'd be amazing if if a solution came from the global South, I think that would be just be brilliant. Perhaps that's the direction of travel. 

Andrew McMichael   Well, the other thing you'd say is the charities. I mean the Gates Foundation have been fantastic and maybe some other billionaires could join in that sort of effort. It would be nice if they did.

Paul Klenerman   Well, hopefully one's listening to this podcast and they can get straight in touch.

Andrew McMichael   Yeah, please do.

Paul Klenerman   Well, thank you very much. It's been lovely talking to you. This is sort of part of a of a little series of stimulated by Global AIDS Day, which is the 1st of December. So and there's there's plenty going on in Oxford around HIV. We'll try and cover the ground. Thanks so much. Andrew Acho and Tom for for talking. And hopefully if anybody else has got any interest in HIV and wants to come on the podcast, please do get in touch. So thanks a lot.

Andrew McMichael   Thank you.

Fon Acho   Thanks Paul.

Tomas Hanke   Thank you.
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