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Integrating Immunotherapy with the Standard-of-care for HPV  
[video transcript]    

 

00:00:01 

- [Narrator] Welcome to Physicians' Research Network, I'm Jim Braun, the Course Director of the 
monthly meetings of PRN in New York City. Since our beginning in 1990, PRN has been committed to 
enhancing the skills of our members in the diagnosis management and prevention of HIV disease as well 
as its coinfections and complications. 

00:00:19 

We hope this recording of Andrew Sikora's presentation, Integrating Immunotherapy with the Standard-
of-care for HPV-related Head and Neck Cancer in HIV Patients will be helpful to you in your daily practice 
and invite you to join us  in New York City for our live meetings in the future. 

00:00:35 

PRN is a not-for-profit organization dedicated to peer support and education for physicians, nurse 
practitioners, and physician assistants, and membership is open to all interested clinicians 

00:00:44 

nationwide at our website, PRN.org. 

00:00:47 

And now, allow me to introduce, Andy Sikora, Translational Research Scholar from the Department of 
Otolaryngology-Head and Neck Surgery at the Baylor College of Medicine in Houston, Texas. 

00:00:59 

- Thank you so much for the opportunity to speak. Something that probably everyone here today has 
realized from reading the New York Times or whatever your favorite news source is, is that 
immunotherapy is currently one of the most exciting things happening in cancer care right now. And it's 
really in the past couple years 

00:01:20 

become what I call an emerging standard of care. And this is certainly true for the type of cancer that I 
treat as a head and neck surgeon, which is, in this case, HPV+ head and neck cancers. 

00:01:34 

So, we have many different approaches to cancer 

00:01:36 

treatment, the one, of course that we're gonna focus on today is immunotherapy, 
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00:01:41 

and what I'd like to do is to help you understand what has to happen in order for a immunotherapeutic 
regimen to develop a productive anti-tumor immune response in the patient, I wanna show you this 
beautiful picture that my colleague Rita Serda made 

00:01:59 

based on one of the experiments we were doing in the laboratory. And what this is is not actually ice 
cream with Maraschino cherries on it, but what this is is actually a cancer cell, this big ugly thing is 
actually a big ugly oral cancer cell, and those two red dots are two T cells that we have educated to 
recognize cancer cells that are in the process of grabbing onto that cancer cell and killing it. So this is 
really a beautiful image, Rita actually was part of this NCI traveling roadshow 

00:02:31 

kind of exhibition of, you know, just amazing cancer images. But the thing that really strikes me about 
this image is not its beauty, but that immunotherapy is really hand-to-hand contact. So this is actually 
hand-to-hand combat of the immune cells with the cancer. And so this has to happen millions and 
millions of times inside your patient's body for immunotherapy to work. Why do we think that can 
happen?  

00:02:58 

And, for inspiration, you know, I think about astronomy and I think about how many millions and billions 
of stars there are in the galaxy, 

00:03:06 

but inside your body there are more immune cells than there are stars in the galaxy. 

00:03:12 

So think about that, so maybe this whole hand-to-hand combat idea isn't quite so impossible as it 
sounds. So our job, as immunotherapists, is to get these cells interested in cancer and direct them to a 
place where they could actually identify the cancer cells and kill them. So, if we have all those other 
cancer therapies that I mentioned at the beginning of the talk, why do we need another one? Why do 
we need immunotherapy? 

00:03:38 

So, of course, we want to increase the efficacy of treatment, we still have cancers that are difficult, or, 
insome cases, impossible to cure. We want to, in many cases, decrease the toxicity of treatment. 
Immunotherapeutic approaches are generally, on the whole, less toxic than many of the other things we 
do for patients. But the thing that I think is really unique about immunotherapy is that it really gets at 
what I call the evolutionary advantage of cancer cells. And what that is, is the ability of these cancer cells 
to mutate in realtime, and whatever you throw at them, there's always some cancer cell that can survive 
it, and those are the ones that take over. And the immune system is really one of the very few systems 
in your body that can actually do the same thing. 
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00:04:23 

It actually evolves in realtime in response to its environment. And this ability to actually keep up with 
the mutating and the changing cancer cells is one of the things that I think is really unique and really 
important about immunotherapy. And if I were to take that, and put that into a graph, 

00:04:40 

that graph would look something like this. The idea here is that, with immunotherapy, we see and we 
see this across many different types of immunotherapeutic approaches, vaccines, checkpoint inhibitors, 
you know really most ways of manipulating the immune system that we've applied to cancer, we see 
what we call the tail. And the tail here is this concept that a relatively small number of patients benefit 
from immunotherapy, or at least not all patients benefit, but those that do often have really durable 
remissions and cures. So the idea here is that we wanna kinda take this tail and move this up and make 
this more effective. 

00:05:24 

And that's part of what we actually study in the laboratory. How we take tumors and make them more 
susceptible to immune-mediated attack. So in order for immunotherapy to work 

00:05:35 

everything that's on this slide has to happen. And a whole lot of things that aren't on this slide have to 
happen. So we need to get the tumor antigens presented to a T cell, these T cells have to proliferate, 
they have to get into the tumor, they have to avoid all the things the tumor is doing to shut them down, 
and that's the particular thing that my lab likes to focus on, which I'll describe in a little bit, and this has 
to happen over and over again until an immune response can become self-sustaining. 

 

00:06:04 

Now, how do we get this to happen? In this day and age we have a lot of different potential 
immunotherapeutic approaches. We have FDA approved vaccines, therapeutic vaccines for cancers, we 
have checkpoint inhibitors which is something I'm gonna return to in a little bit, but this is basically 
taking the brakes off the molecules that slow down the ability of T Cells to proliferate and become 
activated, we have ways of getting under the hood with the innate immune system and turning on the 
basic approaches that immune systems use to identify microorganisms, and so on, and so forth. I mean, 
we really have quite a lot of tools at our disposal, but at the end of the day, it all really comes down to 
this idea of looking at the T Cells, the T Cells that, you know, all of you who treat HIV positive patients 
know how important the T Cell is, it's really all about educating and expanding these tumor-reactive T 
Cells 

 

00:07:02 
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So, in 2016, as I said before, immunotherapy - particularly in the form of checkpoint inhibitors - has 
really become an emerging standard of care. So we see durable responses across tumors with 
checkpoint inhibition targeting the PD-1, the PD-L1, or the CTLA-4 molecules, again these are molecules 
that are expressed on T Cells or on cells that interact with T Cells  

00:07:28 

and their job in health, in the normal homeostatic state, is to basically keep your immune system from 
running away every time it gets stimulated. However, cancer has figured out how to activate the system, 
and the checkpoint inhibitors basically block the ability of cancers to shut down T Cell responses by 
tweaking these molecules. And in my own cancer, head and neck cancer, we recently saw checkpoint 
inhibition targeting the PD-1 molecule approved for head and neck cancer. There've been approvals in 
lung cancer, melanoma, lymphoma and, you know, really this has become a very important and a very 
kind of broad reaching concept. However, so that was all the good news, now I'm gonna talk about some 
of the bad news. And some of the bad news is that, 

00:08:21 

not only are cancer cells really, really good at shutting your immune system down, but some of the 
conventional ways we treat cancer patients may actually interact with the immune system in such a way 
that we're making it harder for these immune interventions to work. 

00:08:36 

And I think that this is probably going to, if this is true for patients who are HIV-, this is even going to be 
more true for patients who are HIV+, and I'll discuss that sort of towards the end of this section. 

00:08:50 

So the cancer I treat is head and neck cancer, otherwise known as squamous cell carcinoma of the upper 
aerodigestive system, this is more popularly known as cancer of the mouth, cancer of the throat, cancer 
of the voicebox or larynx, so on and so forth. It's not one of the more popular cancers. We don't have a 
10k race, we don't have t-shirts. But it's an important cancer, and it's particularly I think important for 
those of you who treat HIV+ patients because over the past couple decades, we've seen this incredible 
epidemiologic shift from primarily environmental carcinogen-induced head and neck cancers to 
increasingly viral, you know, particularly HPV caused cancers. 

00:09:35 

And those cancers have really become the fastest growing 

00:09:40 

form of head and neck cancer, and one of the fastest growing cancers in the country, period. So, the 
epidemiologic burden of head and neck cancer is quite significant, and some of the things I want to 
point out about viral and nonviral - or, tobacco primarily - mediated head and neck cancer is that even 
though to a pathologist, these look like more or less the same disease, they're really very, very different. 

00:10:07 
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So here we have on the left, sort of our stereotypical tobacco-induced head and neck cancer patients 
who you may recognize from when you trained at the VA. These are caused by primarily tobacco, but 
alcohol is a significant co-carcinogen. These have this very, very broad mutational landscape because of 
the carcinogenic nature through which they become induced, 

00:10:34 

but these cancers - we're still worried about them - but these cancers have declined quite steeply as 
people smoke less and less in the United States. 

00:10:42 

This is the cancer that's rising, and this is HPV-related head and neck cancer. Some of you may 
remember when Michael Douglas was kind enough to benefit the public health community enormously 
by letting everyone know, sex gave me cancer, and you know, he's probably right in a way. 

00:11:04 

So Mr. Douglas did more to popularize head and neck cancer than anyone since Yul Brynner, you know, I 
think we had to go really far back before we had a famous person with head and neck cancer, if any of 
you remember Yul Brynner. So this HPV-related head and neck cancer is independent of smoking, has a 
different mutational landscape, it has a much more favorable prognosis than classical tobacco-
associated head and neck cancers. So these patients, even when diagnosed at advanced stage, actually 
tend to do pretty well, but the most striking thing about HPV-related, or pharyngeal cancer is that it's 
really exploded over the past two decades, as I said, it's become the most, fastest growing cancer 

of the head and neck. 

00:11:51 

And this cancer tends to occur in really, very specific places, which are the tonsil and the base of tongue. 
And you sort of ask, why these places? No one exactly knows, but these are areas that have a lot of 

lymphocytes, there's a lot of ongoing inflammation, they have this kind of cryptic, 

00:12:11 

kind of very involuted structure where the HPV can sort of hide and small cancers can hide. And one of 
our frustrations, for those of us who treat head and neck cancer, is that we don't actually have a PAP 
Smear. We don't have an early detection technique for our cancers. There's no way to really screen the 
tonsil for microscopic cancer, not yet. So the thing that tobacco-associated, and HPV-associated head 
and neck cancers have in common is 

00:12:43 

a profoundly immunosuppressive microenvironment. So, basically cancers, as I said, are masters at 
figuring out how the immune system works and shutting that down, and they attract to themselves 
these cells that shut down productive anti-tumor T Cell responses such as regulatory T Cells or T Cells 
that shut down other T Cells, so-called myeloid-derived suppressor cells, these are bone marrow derived 
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cells that also are very good at infiltrating tumors and shutting down those anti-tumor T Cell responses. 
The checkpoint molecules we talked about before. Particularly a molecule that's gonna come up later on 
in this talk, which is PD-1, which is one of the targetable molecules that we have drugs for and then lots 
and lots of other ways to shut down the immune system. So for the story that I'm gonna tell today, the T 
regulatory cells, the MDSC, PD-1, the checkpoint molecule, and this other molecule I'm gonna describe 
in more detail, inducible nitric oxide synthase. These are all key players in the story that we're gonna 
hear about today. 

00:13:53 

So in Texas, we like to keep track of the good guys and bad guys with black hats and white hats. Here on 
the black hat side, we have the Tregs and the MDSC, here on the white hat side, sort of like the sheriff 
who comes into town, is the CD8+ cytotoxic T cell lymphocyte, so this is really the key cell that's involved 
in identifying and killing cancer cells, but it has a whole bunch of other cells that can help it out. And as 
all of you well understand, the balance and the activities of these cells is profoundly altered by HIV. 

00:14:31 

And if you imagine sort of a balance of pro- and anti-immune factors going on in the tumor, some of 
these molecules I described, particularly this molecule iNOS, are sort of shifting the balance from the 
white hats to the black hats and what we would like to do is shift that balance back the other direction.  
So, what I'm gonna do now is talk about a study we published a few years back in cancer research 

00:14:57 

where we basically asked the question, well, we asked a number of questions, but the overarching 
question was: What happens when we chemoradiate patients with HPV-related head and neck cancer? 
And although our focus was HPV-related head and neck cancer, I think this is true for patients with anal 
cancer, with cervical cancer, I think immunologically these cancers are actually oftentimes quite similar, 
and much of what we say here 

00:15:22 

is probably true for those cancers as well. So what we decided to do, because little, at this time, was 
actually known about how chemoradiation interacts with the immune system during treatment of this 
cancer, is we basically sampled blood before treatment 

00:15:39 

and then at various times during, and then after treatment. And basically looked at the immune system 
and said, okay, you know, what is the treatment actually doing as the patients progress through 
treatment? 

00:15:54 

And what we wanted to know was: what does chemoradiotherapy do to circulating immune cells? How 
does it affect the thing that we're most interested in, which is those HPV tumor antigen-specific T cell 
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responses? And, is there alteration by radiotherapy or chemoradiotherapy of these checkpoint 
molecules that are so exciting because we can actually target them with new drugs?  

00:16:16 

So what we found is that CD8+ T cells, the good guys, 

00:16:20 

the white hats, are strikingly depleted by chemoradiotherapy, it happens almost immediately after 
treatment and these cells stay down for a very long time; they stay down for well over a year. We found 
that, conversely, myeloid-derived suppressor cells are strongly induced by chemoradiotherapy, and, in 
particular, the ratio of white hats to black hats, so the ratio of CD8+ antitumor T cells to either MDSC or 
Tregs is markedly suppressed. And, again, you know, the suppression happens fast, and these cells stay 
down during the course of treatment. And for at least a year afterwards. 

00:17:01 

So immunologically, looking at the profile of cells in the blood, this does not look good. So the next 
question is: well what's actually happening to the HPV-specific T cell responses? Because this is probably 
the best marker we have for how effectively the immune system is able to recognize an HPV+ tumor. 
And so the good news is that we were able to detect 

00:17:22 

HPV-specific T cells in many of our patients, although at very, very low levels, and this isn't just us, but 
most of my colleagues who study HPV-related cancer have reported the same thing. There's very few of 
these cells in the first place. But we found that these cells are significantly diminished again right, pretty 
much right after therapy, and in some cases they never come back. 

00:17:47 

So we found that chemoradiotherapy suppresses the HPV-specific T cell response and, although this was 
primarily a study of HIV- patients, you can imagine that this potentially could be even worse in patients 
who have undergone immune depletion and then reconstitution, because if there's so few of these 
HPV+ T cells in the body in the first place, they're probably some of the first subsets to go, and I think 
that that may underlie why patients who have been reconstitu ... HIV+ patients who have been 
reconstituted remain at very high risk for HPV+ tumors such as oropharyngeal cancer. So we then asked, 
you know, if we know we're losing our cancer-specific T cell responses, could this potentially be due to 
modulation of these checkpoint molecules? 

00:18:37 

And we looked in particular at a molecule called PD-1, which, as I said, is sort of like a break on T cells, 
and what we found, I'm showing you the data in CD4+ T cells because that was statistically significant, 
but we saw a very similar trend in CD8+ T cells as well, and that trend is that almost, and again 
immediately upon treatment, PD-1 levels strikingly rose in CD4+ T cells, thus potentially putting them at 
risk of losing their effector functions. So basically PD-1 on the T cell inhibits its ability 
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00:19:14 

to become activated. And, in fact, we were then able to prove that this is an important mechanism here 
because we were able to take out of the fridge, some of those T cells that I told you before had lost their 
ability to respond to HPV antigens, and we're able to now reverse that by using an antibody to PD-1. So 
by blocking that upregulation of PD-1, we're actually able to bring those responses back. And, in fact, 
this principle is now the subject of several ongoing clinical trials. So drug companies are now very, very 
interested in combining PD-1 with chemoradiation. 

00:19:55 

So, to summarize this study, we discovered that chemoradiotherapy tips the overall balance of immunity 
towards immunosuppression. We found that patients lose HPV-specific responses during 
chemoradiotherapy, and this is at least in part due to upregulation of PD-1, as well as increases in the 
MDSC and Treg ratios with the CD8+ T cells. 

00:20:19 

So, the question is now, well if this is bad news for HIV- patients, what kinda news is this going to be for 
HIV+ patients? And I think, as someone who studies the immune system, 

00:20:33 

that the challenges are likely to be similar to what I just described to you, but really, but moreso. And 
the reason I say that is because, again, as I said, 

00:20:43 

we know that HPV+ oropharyngeal cancer and other HPV+ cancers are significantly increased in HIV+ 
patients that continues even after we reconstitute them with antiretroviral therapy. And something 
that's really important to understand as 

00:21:02 

immunotherapy becomes, as I said, an emerging standard of care, we're going to be moving from 
treating very advanced patients in clinical trials to treating patients who are less advanced, but in 
combination with standard of care therapies like chemotherapy and radiation. We know these therapies 
work, so we're gonna be combining them with immunologic therapies as well 

00:21:25 

And so, it's important to understand that these standard of care treatments, as I've shown you, can have 
immune effects that can potentially improve, or, in many cases, exacerbate the pre-existing immune 
deficits in HIV+ patients. 

00:21:38 

So I think this is something we really wanna understand as we bring immunotherapy into this 
population. So, as I said before, the barriers to immunotherapy 
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00:21:50 

are the, you know, all the things sort of driving us towards immune suppression, which include a 
quantitative deficit of T cells, qualitative defects in the ability of those T cells to get activated and do 
their job and kill things, as well as contextual barriers imposed by the tumor microenvironment, which is 
a very, very difficult place for T cells to infiltrate and then remain active in. 

00:22:15 

So, if you think about patients with or without HIV, we actually have tools that attack pretty much all of 
these potential barriers. 

00:22:29 

So we have vaccination and adoptive transfer in order to increase the number of T cells. Checkpoint 
inhibitors, co-stimulatory antibodies to increase their ability to get activated and kill tumor cells. And 
what I'm gonna talk about now, is this concept of targeting things that actually happen in the tumor 
microenvironment in order to basically unleash the immune system. 

00:22:52 

And all of these approaches are potentially something that a patient with HPV+ head and neck cancer 
could get in a clinical trial right now, so all these are actually approaches that are very real and are going 
to be coming to our patients. 

00:23:11 

So how do we reverse chemoradiotherapy-induced immune suppression? And what I'm gonna talk 
about very briefly is an approach that we took to finding drugs that have the ability to stimulate the 
immune system, and although part of what we do in our lab is try to develop completely new 
approaches, what I'm gonna talk about is something different. And this is what we call drug repurposing 
or repositioning. And the concept here is that there's an awful lot of drugs out there and, as all of you 
know, drugs have side effects, and what side effects mean is that drugs target the things that we design 
them to, but they target a lot of other things, too, whether we like it or not. And, in fact, there's this 
deep, deep storehouse of existing knowledge of drugs that have either been  FDA approved or have 
been in clinical trials, but for whatever reason not approved for a particular indication, these drugs can 
be very, very useful in other indications. 

00:24:08 

And we can think of drug repurposing as a shortcut to developing as efficiently as possible, clinically 
relevant therapeutic approaches as fast as possible, because these drugs have been in clinical trials, they 
have been in people, we know a lot about them, and this basically allows us to really leverage that 
investment of information and come up with approaches that, potentially, we could push into patients 
as quickly as possible. 

00:24:33 
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So, something that kind of shocked me when I learned it, is that for an average drug that gets approved 
by the FDA, it takes about 12 years, it takes 

00:24:43 

about $2.5 Billion, that's not misprint, that's like billion with a B, and 90% of these drugs don't get all the 
way through. So you can imagine how catastrophically expensive 

00:24:55 

it is for a drug company to come up with a drug, test it, and have it fail in clinical trials. So the idea with 
drug repositioning or drug repurposing is to kind of cheat, 

00:25:07 

and take all this information we have here, and yes you still probably have to do some clinical trials, you 
still have to do some preclinical modeling, but you can do it from a much more advanced position, and 
hopefully work a lot faster. 

00:25:20 

So, our repositioning approach was focused on targeting a particular molecule that's overexpressed 
across a lot of cancers. The cancers that I treat, head and neck cancers, but also pretty much all other 
solid tumors where people have looked, and that's a molecule 

00:25:35 

called Inducible Nitric Oxide Synthase, or iNOS, and what this is is a molecule that's involved, basically 
it's like a metabolic molecule that takes the amino acid arginine, and converts it to nitric oxide. 

00:25:50 

And nitric oxide is one of these molecules that, when it's expressed at the right place at the right time, is 
very, very valuable and important in a lot of physiologic processes, but when it's overexpressed in 
cancer, it's actually a really, really bad actor. And this is from a review that we published a few years ago 
that basically describes all 

00:26:12 

the different things that nitric oxide drives in a cancer cell that help promote the cancer cell's growth 
and aggressive behavior, both things that happen inside the cancer cell, as well as effects on the 
immune system 

00:26:26 

And over the past couple years, we've published a series of papers that I think show that iNOS is a bit of 
an underappreciated kind of master regulator of immune function. We found it has important roles 
directing the function of T cells, of macrophages, of myeloid-derived suppressor cells, and what we're 
gonna focus on today is 
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00:26:47 

its interaction, particularly with the myeloid-derived suppressor cell. And the concept here is that we 
took two free agents 

00:26:56 

that already existed, we didn't come up with new drugs, we took a molecule calledL-NIL that inhibits 
iNOS and L-NIL is a molecule that was developed for asthma and rheumatoid arthritis and other 
inflammatory conditions that didn't succeed in clinical trials for those conditions, but we know a lot 
about it from those clinical trials. And we've shown that L-NIL strongly targets the myeloid-derived 
suppressor cells. Unfortunately, when you do that, the regulartory T cells, the other immunosuppressor 
cells go up through something that, a mechanism that I won't describe, but that we published a few 
years ago, however, we've got tools for that, too. And the tool we use for that is something called Low-
dose Cyclophosphamide. Cyclophosphamide is a cytotoxic drug that's used in cancer chemotherapy in a 
dose 

00:27:43 much, much lower than those that are used in cancer, you know, to directly kill cancer cells. It's 
very good at wiping out regulatory T cells. And what we looked at in preclinical models of melanoma and 
also of HPV+ head and neck cancer is what happens when we inhibit iNOS in combination with low-dose 
cyclophosphamide? In effect, giving the tumors a one-two punch. Where we deplete the Tregs and the 
MDSC, what does that do to the growth of tumor? 

00:28:16 

As I said, for this study, we're looking in a melanoma model in syngeneic mice, these are mice that have 
a functioning immune system. And what we found is that when we do this dual treatment that I just 
described with two off-the-shelf drugs, fantastic things happen inside the tumor. And so what we find is 
that the tumor becomes flooded with these CD8+ T cells that we think are the primary tumor killing 
cells, whereas the Treg and the MDSCs and particularly the ratio of those to the Tcells are strongly 
suppressed. 

00:28:53 

So we basically took this really immunosuppressive tumor microenvironment and just kind of flipped it 
around and stood it on its head. Now, this is starting to look like something that might actually have 
some immunological effectiveness. And when we looked at the actual effect on tumor growth, 

00:29:09 

so basically here you can see the growth of tumors over time in our melanoma model, you can see in the 
untreated mice, the tumors grow and eventually they kill the mice. If we do iNOS inhibition or low-dose 
cyclophosphamide alone, there's maybe a little bit of an effect, but when you put them together, there's 
this fantastic anti-tumor effect that actually turns out to be quite durable. And we think, and we know 
that this is an immune-mediated effect because if you do this same thing in a mouse that has no Tcells, 
it doesn't work anymore. So we know that this is actually working by stimulating the immune system. 

00:29:49 
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So the last thing I'm gonna talk about is basically how to take that approach of reaching into the tumor 
micoenvironment, and activating it, if you will, which is, again, I think, important 

00:30:00 

for HIV- patients, but potentially going to be even more important for HIV+ patients because the T cell 
repertoire is probably even more impaired. So I'm gonna describe now how we take that and move it to 
a point where we can actually see some real durable anti-tumor effectiveness. And to do this, we 
basically had to invent a model of radio, chemoradiotherapy for HPV+ head and neck cancer. So we 
borrowed a cell line that was made by my colleague, 

00:30:31 

John Lee, that he basically took mouse pharyngeal epithelial cells and took the HPV E6 and E7 
oncoproteins that drive HPV oncogenesis, and put them into the pharyngeal cells, and along with Hras 
you actually get something that grows basically just like HPV+ cancer grows. We then developed a 
scheme for radiotherapy where we put the mice in their own little radiation chamber, the reason I have 
a picture of Rosie here is because the next slide I'm gonna describe 

00:31:08 

how we radiate the mice and we basically radiate them every day just like we do people, and Rosie's 
from Germany, and only a German post-doc would actually show up and radiate mice every single day. 
They have such a great work ethic. So I'm gonna make sort of a long story very short here, 

00:31:25 

but that is that the reason we developed this particular radiation schedule where we radiate over and 
over again just like we do with patients, is that most preclinical studies of radiation and chemoradiation 
are done in a manner that is very, very different from what we actually do to patients. So, for 
convenience sake, most people who study chemoradiation in mouse models give one, two, or maybe 
three big doses of radiation. But that's not what we do to people, and we found that, if you wanna 
recreate all those bad things I showed you that chemoradiotherapy did to our head and neck cancer 
patients, you have to do it our way, you have to deliver the radiation just the way we deliver it to 
people, and that these other models are not necessarily telling us the whole story. 

00:32:10 

So, we then have this very realistic model of HPV-related head and neck cancer that we can study in 
mice, and now we can ask the question: if we take that immunomodulatory strategy of blocking 
inducible nitric oxide synthase to get rid of the MDSC using low-dose cyclophosphamide to get rid of the 
Treg cells, are we now able to unmask a potent immune response that's released by  
chemoradiotherapy? Because the theory here, is that the chemoradiotherapy is gonna destroy the cells, 
release antigens that are potentially now available to actually immunize the T cells and stimulate them, 
whereas now we're depleting these major immunosuppressive cells here. So we basically took that 
realistic model of chemoradiotherapy and added our immunomodulatory strategy. 

00:33:05 
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And what we found was really exciting. What we found is that, on its own, either chemoradiotherapy or 
immunomodulation had some effect on tumors, but when you put them together, you really knock out 
the tumors, and it's hard to see, but there's a lot of mice that are down here who grew tumors, and then 
after we treated them with the combination approach, actually the tumors regressed and just didn't 
come back. 

00:33:30 

So now we have something where we can actually reach into the tumor, take all those things that are 
happening in the tumor microenvironment that make the tumors resistant to immunologic attack, and 
now take a standard of care therapy that we're already using - chemoradiation - and unleash these 
immunologic effects that are now capable of actually controlling tumor. 

00:33:52 

So here we have increased survival of the mice treated with the combination approach. You can see 
what aggregated data looks like. What you see here is basically each line is a mouse. But although it's 
early days, we're actually pretty excited about this approach and this is something we would like to 
actually bring to our patients now. 

00:34:13 

And that approach that I described of repurposing existing drugs is something that, at Baylor, we're 
actually taking really, really seriously 

00:34:21 

So, within my group, there's three of us who are doing drug repurposing studies. There's also David 
Rowley and cancer biology. But basically what we're trying to do is accelerate getting drugs that are 

available to treat our patients as fast as possible by reaching into the shelf and taking things that are 
already there. 

00:34:44 

So, in summary, immunotherapy is an emerging standard of care for head and neck, as well as other 
cancers, and it's something that we're gonna be applying to our patients with HPV-related cancers. 
Which I think is good news, cause these are tough cancers to treat and the existing treatment modalities 
we have, particularly for anal cancer, cervical cancer, are not maybe what we would like. Targeting the 
tumor-immune microenvironment has the capability of reversing treatment-induced immune 
suppression, and can enhance efficacy of chemoradiation. And, as I've mentioned a couple times, this 
idea of repurposing drugs, I think, is gonna get us where we need to go quicker. 

00:35:25 

So, with that, I'd really like to acknowledge the people in my lab who contributed to the study, 
particularly Rosie, Padmini, and Falguni. We always acknowledge people who pay the bills, 

00:35:37 
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we're grateful for grant support, and finally the Head and Neck Cancer Research Team at Baylor without 
which a lot of these studies wouldn't be possible. And, with that, I'd be happy to take any questions, 

00:35:49 

but in particular, I'd love to hear about your experiences with your patients with these HPV+ cancers and 
maybe I can learn something that'll help me go back to the lab and make that situation better. Thank  

(applause)  [END Presentation]*** 


