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At the 2018 CASSS WCBP Symposium that took place in Washington, D.C. at the end of January,
Gates Medical Research Institute (MRI) CEO Penny Heaton gave the keynote address about the
newly established institute. She addressed: ● her own journey ● the Gates Foundation and
MRI ● the mission, mantras, and process of the institute ● diarrheal diseases and rotavirus
● a case study of developing a rotavirus vaccine and its impact, and ● the pathway ahead.
Formatting changes and other minor edits have been made by IPQ for clarity and readability.
The normal disclaimer that the presentation represents the views of the speaker and not necessarily that of his/
her organization is not included.

In preparing for this, I was speaking to some of the members of the program committee and one person said, ‘Penny, we
really just want you to inspire the audience.’ And then another person said, ‘We really want you to talk about how to use
clinical data to support potency specifications.’ Now, I am not really sure those two go in the same presentation, but I am
going to give it my best effort over the next forty minutes.

Heaton’s Journey
First I want to talk a little bit about my journey. There were two pivotal events that led me to where I am today. The first event,
leading me to a career in infections diseases, and the second leading me into global health.
The first event actually occurred about two years before I was born. My father had tuberculosis, and he spent eight long
months in a TB sanatorium in Louisville, Kentucky. And his condition was complicated by recurrent effusions — fluid on the
lungs — but he recovered, and I am here to talk about it. He used to show me pictures of the chest x-ray with the scars on
his lungs, and I probably should have been frightened, but I was actually just fascinated.
He was fearful that the TB would reactivate, and that he would give it to me and my siblings. But in fact, I was just curious.
I had visions of this germ living in his lung, just sleeping there, and it could wake up and he could cough it up and I could
breathe it in and I could get it. And I just thought that was fascinating. And that was what first piqued my interest in infectious
diseases.
But then I also became interested in global health. I went to the Center for Disease Control, and there I had a long-term
project in Kenya evaluating diarrheal diseases in infants born to HIV-infected mothers. And at the end of two years I had
followed 467 children, and out of this 467 children, 52 had died. 26 had diarrheal disease at the time of death, and 26 had
pneumonia at the time of death — and that changes your perspective forever.
And at that time, the public health interventions that we had to offer them were very limited. You tell them that you need to
use clean water, and to boil the drinking water, and you need to build latrines. But even those simple interventions were out
of reach for this very poor area. So I went back to the Centers for Disease Control, very distraught and not knowing what I
was going to do next with my career, and I got an email from a recruiter asking me if I wanted to come work on a diarrheal
disease vaccine for a large pharmaceutical company in the northeast.
That resonated with me, because vaccine was something that we could provide for the parents of these children that could
really prevent diarrheal mortality. So I went to Merck and had a 15-year long career in the private sector.
And then five years ago I had the opportunity to bring what I had learned in the private sector to the Bill and Melinda Gates
Foundation and the Global Health space. And today that journey continues with the founding of the Gates Medical Research
Institute that I will be sharing with you.

The Gates Foundation and MRI
So what is the Gates Medical Research Institute? I think the best way to think about it is as a non-profit biotech. We will be
focused on the diseases of the poorest. The idea is to take advantage of what has been happening in the biotech and big
pharma space – the explosion of new discoveries, new technologies, new approaches to translational medicine. The idea is,
‘let’s harness that, and let’s apply that to diseases of the poorest.’
Now just as a reminder – and I alluded to it in the introduction – the Bill and Melinda Gates Foundation: we are a funder. We
fund research. But actually I tease people and say that at the foundation we don’t actually do anything. There are no wet labs,
there are no manufacturing/pilot plants, we don’t run any trials. All the work is actually done through partners.
The Gates Medical Research Institute is the first step that the Gates Foundation has taken in doing translational medicine
– actually doing research and development. It is a wholly owned subsidiary of the foundation, but a separate entity that will
be focused on R&D.
The idea for the institute came about a year ago, almost exactly. In my previous role at the foundation I was responsible for
vaccine development and surveillance, and so I supported all the disease strategy teams – HIV, TB, malaria, polio, enteric
diseases, pneumonia. I supported all those teams with their vaccine development ‘investments’ so to speak.
I had on my team some CMC experts, regulatory experts, clinical experts. Any vaccine development needs that the disease
teams or our partners had, we would provide that kind of support for them. Because of that, I sat through many of the strategy
meetings for each of the disease areas, and there were two things that really stood out to me.
The Progress in Global Health
First, there has been this amazing progress made in global health that the foundation and its partners have made over the
last 15 years:
● Polio: This is likely the last year that we will see wild-type polio on the face of the earth. It is just phenomenal what has
happened. So far there have been no cases this year. We are anticipating a few, but we think this really will be the last
year that there will be wild-type polio. The foundation has also been instrumental in working with partners in filling the gap.
There has been a huge shortage in activated polio vaccines that will be needed to maintain eradication. But with the help
of our partners, we think that shortage will be eliminated over the next two years.
● Meningitis: Meningitis A has been a horrible problem in sub-Saharan Africa, and with the help of PATH and the Serum
Institute of India we have made a vaccine that has essentially wiped out Meningitis A in the meningitis belt there — a
phenomenal advance.
● HIV Drugs: HIV deaths have been cut in half since their peak in 2005.
The Remaining Challenges
So, an amazing amount of progress. But challenges still remain.
As this slide shows, we still have over 500,000 deaths every year from enteric and diarrheal diseases in children under five.
And our epidemiology shows that there are a lot of deaths in adolescents and adults that are just not being reported.
Malaria causes nearly that many deaths, and the numbers for TB are just staggering. I had not really thought about TB for
many, many years, until we started to put the institute together, and I couldn’t believe the numbers: 1.4 million people die
every year from tuberculosis.

When we were looking at all this past summer I asked the team, ‘What does all this add up to? What are we really looking at
as far as disease burden and potential impact for the institute?’ And the numbers add up to a staggering statistic. Together
these three diseases actually cause 4 deaths every minute.
So why shouldn’t we be harnessing the same technology that is being used in the oncology space right now, the orphan
disease space, the autoimmune space – these diseases of the ‘rich world’ – why shouldn’t we be using those same
technologies in dealing with diseases for the poor? So that is what the institute is all about.

The Mission, Mantras, and Process of the Institute
Mission
Now I want to go through our mission, who we are, and how we will operate.
Our mission is very much aligned with that of the foundation. We have been created to: ● find the tools that can help to end
diarrheal diseases ● lead to a world that is free of malaria, and ● accelerate an end of the TB epidemic so we are not still
dealing with TB 100 years from now.
In pediatric terms we are still in the neo-natal period. That means we are less than a month old. The first employees started
on January 2, [2018]. We now have seven people in addition to myself – and we have a scientific advisor from the foundation.
So we truly are in our infancy.
Mantras
What I want to describe to you about what we want to do is truly aspirational at this point. We have spent time over the past
month talking about who we are and what kind of a culture we need to create in order to achieve our mission. And in fact, I
have spent quite a bit of time thinking about this during the past year. And these are the four words that kept coming to mind:
‘urgency, collaboration, innovation, and rigor.’
You can go into any big pharma or biotech company and see words very similar to these on the walls. But for me they have
had a very specific meaning. And as my new leadership team has come on board over the last month they have also agreed
that these have a very specific meaning to them. We call them our ‘mantras,’ or our core beliefs.

First of all, urgency: I showed you the statistics: four deaths per minute. That certainly drives the urgency to find solutions
for those diseases. We can’t just rest on the accomplishments of the past. Yes, some amazing things have been done, but
there is still so much work to do and so little time to do it.
Collaboration: Of course, these diseases are really, really hard. They are immunologically incredibly complex. It is going to
be tough to solve these, and it will require a convergence of collective genius. But I also think of collaboration as a little bit
more than that – a little bit more than just partnership.
When I was at the foundation I sat on several scientific advisory boards, and I would often get frustrated because of the
lack of sharing across the different disease areas: For example, the HVTN [HIV clinical trials network] advisory board will be
talking about the amazing immuno-profiling and all the modeling they are doing to look at immunologic correlates. And then
I would go to the enterics advisory committee and the teams would be struggling just to get our assays to perform optimally.
It is like, why can’t we take some of the incredible new knowledge that we now have because of HIV, because of oncology,
and apply it into these other areas – into tuberculosis and into the enterics space.
And the other form of collaboration that I really want to see is much more exchange across the different modalities, across
vaccines, drugs, and monoclonals. My former team, the vaccine development team, we sat right by the drug development
team at the foundation, and I would get so jealous. I could see the rigor that they use to select dose – for example, all the
modelling and simulation that they do when they are looking at what dose and what dose regimen they need to move forward
with. Whereas on the vaccine side, dose selection has really been based on precedent, and it is almost empiric. And I think
that we have gotten it wrong a lot.
You look at HPV – the human papillomavirus vaccine – which causes cervical cancer. The regimen started with three doses.
Then they realized that two works because all of the history and natural effectiveness studies that were being conducted in
US. And now we actually have studies that are 7-8 years out where one dose is just as effective as two or three.
So, we really need to take the time to fully understand the mechanism and understand the proper dose and dose regimen
for vaccines. I want to see that rigor brought into the vaccine space.
Innovation: I have already touched on that, but we want to be looking at new methods and new approaches across disease
areas and across modalities. Doing the same thing that we have done in past is just not going to work for TB and malaria.
We need a different approach.
And finally, rigor: I do not know how many of you all have read a book – I recommend it: It is a quick read but it is really
affirming about the need for rigor in the preclinical and translational space – called “Rigor Mortis” by Richard Harris. It was
published about a year ago, and it talks about how the issues that we had with preclinical data often have not been able to
be confirmed, and we get into the translational space and things fail.
And what are the things that we could do upfront trying to predict that or prevent it? ● having more rigor around our assays,
understanding how they are performing, what they are measuring ● understanding the origins of cell lines and their history,
and, really, what we have been working with ● setting up preclinical studies – that is about the sample size, and the statistical
rigor, and what are the decisions that we will be able to make from those studies.
There is a real need for more rigor in the space and finally we get a favorable result – confirm that before moving into larger
studies – because, was it a fluke? Or are there real data there that we can base decisions on?
So, I talked to my team about this. We had several conversations over the course of the last month and one thing they
wanted to add – and I just love it, though I don’t have it on the slide yet, that is how recent the discussions are – is ‘courage.’
And what we are talking about is the courage – when we know we have a good study designed and the data are not favorable
– to walk away from something and to move on and to try something else.
Because in fact what we are looking for is a solution for these diseases. We are not wed to a given technology platform. We
are not wed to a given approach. What we really want is the solutions to meet our goals.

Process and Capabilities
So, how we will work? We are working in what we call the translational space. Now that definition is different for everybody,
so I will just tell you what we are going to do.
We will be looking at starting to provide development support in the late discovery/early preclinical space. We will take
investigational products through confirmatory preclinical and nonclinical type toxicology studies, etc., through to phase 1 and
phase 2 in humans – with the goal of demonstrating proof of concept in our target population. At that point we envision that
we may be handing off to a late stage development partner. We are envisioning remaining a relatively small organization,
and we don’t envision doing late stage development and commercial manufacture.
So, this is the model that we are thinking of. And just to give you an idea before I go into these different areas, we envision
being a highly outsourced organization with probably a maximum size of 100 to 120 people. And that would cover roughly
15 product candidates, with most of those in pre-clinical, of course, because most of them are going to fail.
I started to think about what are the capabilities we need? We are going to want to make sure that we have those built
very strongly in place. And I thought back over the course of my career in the private sector and then also at the foundation:
what are the bottlenecks in vaccine development? And where have the problems been? And then that’s how I selected these
areas for building capacity within the institute and making sure that these are very strong.
First we need to seek good translational scientists. And when you meet them you know who they are, since it is hard to
articulate exactly their job description. But they know how to ask the questions and design small iterative studies working
collaboratively with their bioassay people and their quantitative scientists, etc. – that work collaboratively to design these
studies that will yield data to support decisions, feed that data back upstream, iterate on it and move things through the
pipeline.
A second area that we want to build up is the CMC area, and it is so cool to be talking to an audience for whom I don’t have
to define CMC. This is the number one bottleneck in the translational space, both in the private sector and in my time at the
foundation. So I am making sure that we have strong CMC expertise.
Again, we won’t have a pilot plant – we will be contracting out to manufacturing organizations, or hopefully developing
partnerships with other entities that have excess capacity and will be able to use their manufacturing pilot plants.
We still need some expertise in-house. We need some wet lab space so we can do some work on early bioprocess
development, formulation work, particularly for TB drugs. We are going to need combination drugs against TB in low-income
countries. They don’t need to be taking four pills every day – compliance is difficult. We need it down to one or two pills. The
formulation work to support this is quite complex. In addition, we need to make sure we have good in-house expertise to
cover analytics/analytical assay development, another area that is really important.
Quantitative science capability: As I said, we have hardly used QS at all in development of vaccines. I want QS to be
utilized very strongly – and not necessarily just in drug development with PK/PD work, or in vaccine development with the
dose finding. But I also want us to think about how we can utilize modeling and simulation in process development.
Now, talking with my friends in late stage manufacturing, they are talking about all the data that we get now from all the sensors
and the computers in the final manufacturing facilities. And now they have been able to utilize that data to troubleshoot when
there is manufacturing problem. They now utilize the data upstream as well. Give them 10 or 15 small-scale experiments
and they will tell you where you need to focus on the process development. So, we can have more collaboration between
the quantitative scientists and our CMC team. I also envision collaboration between the quantitative scientists and the assay
teams as well – looking at biomarkers and other clinical immunogenicity assays. So, I think there is a lot of efficiency to be
gained there.

And then, finally, the last area where I want to make sure that we have really strong capacity is the bioassay expertise:
whether it be a biomarker, whether it be an immune correlate of protection – the efficiency to be gained from doubling down
in those areas and trying to identify those things upfront can be enormous, so we will be focusing on that as well.
I have already talked about the disease areas that we are going to be looking at. We will also be looking across modalities
– the desire for cross collaboration across drugs, vaccines, and monoclonals. It is just so important that we take learnings
from one and apply them to the other.
I have tried in the past to invite the quantitative scientists and the drug folks in and talk with the vaccine people. I tried to set
up these seminars, etc., and there was some progress but not nearly to the level that I want to see it. So, now I am going to
try to force it with organizational structure. We will see if it works. It may not, but we are going to try this experiment.

Diarrheal Disease and Rotavirus
Now I just want to dive a little bit more deeply into one specific area, and that is the mission to end diarrheal disease deaths
in children.
The first vaccine that I worked on in the private sector was the rotavirus vaccine, and that has truly been a giant step forward
in reaching the goal of ending diarrheal disease deaths in children. As you know diarrhea is a leading cause of mortality,
causing about 9% of all deaths in children less than five years of age. And the pathogen that causes most of those deaths
has been rotavirus.

Now, when I started working on rotavirus back in 1999, it caused about 500,000 deaths every year. That number is now down
to about 200,000 deaths every year and is continuing to decline. Rotavirus does cause about 40% of all hospitalizations for
diarrhea. Unfortunately, about 85% of rotavirus mortality is concentrated in 10 countries in those areas in red as shown on
this map.
Just a few facts about the virus: This is a picture of the virus here, and the two most important proteins on the virus. In yellow
is glycoprotein and then the attachment protein that mediates fusion with the cell membrane is in red – the P protein. And
we know that these induce neutralizing antibody. [A link to Heaton’s full slide deck is included below. See slide 18 for
the virus picture referenced here.]

The idea that there could be a rotavirus vaccine that could work came from observations in natural history studies where
it was noticed that once a child got a rotavirus infection, particularly a severe infection, that they were protected from
subsequent disease. But what is interesting is to this day we still don’t understand the exact mechanism of immunity, and
that has definitely made development of rotavirus vaccine less efficient.
There are at least four rotavirus vaccines that are now licensed worldwide. There are also some in various stages of
development, so it could be more than four. But there are three that have been WHO prequalified for administration to
children worldwide. All of these licensed ones are live viral vaccines and they are given orally. We have an attenuated G1
human strain, and there are two different types of human-bovine reassortants, and then a naturally occurring human-bovine
reassortant.

The Story of Developing a Rotavirus Vaccine
I am going to tell you the story of one of those rotavirus vaccines – the one that I was involved with. This is a 37-year story,
and I promise I won’t go through all of the 37 years of it today. I do just want to take the highlights. I will tell you it is an
incredible story.
In 1981 the first strain, the WC3 bovine rotavirus strain, was first identified. And it was noted that what was interesting about
this rotavirus that was that it could induce immunity in humans, but it did not cause disease. And so it caused thinking about
how to induce immunity in a human host, in an infant, without causing unfavorable side effects.
In the 1980s, there were a lot of studies done. The safety data looked favorable, but unfortunately, the efficacy was very
inconsistent. And so that led to the creation of what we call human-bovine reassortants, where they basically reassort viruses
with each other, and select those that have a bovine backbone but human outer surface proteins, so the glycoprotein and
the attachment protein were human.
Those were taken forward in development and did show better looking immunogenicity and efficacy. The vaccine was
licensed to Merck in 1991. In 1992 to 1994, there was a proof of concept efficacy study done. They actually looked at the
ability of the vaccine to prevent rotavirus disease and the results were amazing: 75% efficacy against all rotavirus diarrhea
and 100% efficacy against severe rotavirus diarrhea.

You would think that with results like that we would be flying forward, right? Wrong. The program was stopped because the
current combination was a non-liquid formulation and was given orally, and we had to administer an antacid beforehand to
protect the vaccine from gastric acid. So it is a very complicated presentation to give, and that was not desired by nurses
and physicians in the field. We needed to come back with a better formulation.
While the program was officially killed or put on hold, there were two scientists who just kept working on developing a liquid
formulation and they succeeded. So the program came back to life with an immunogenicity study in 1997-98 that showed
that the new formulation was strongly immunogenic. And to accelerate, there was a Phase 2b dose-ranging efficacy study
done.
Now, we did not have enough of the new formulation to do that study, so we did it with the old formulation to begin with, and
started to do a dose-ranging study to get an idea of what dose we really needed to be at, particularly with the live virus vaccine.
While we were doing that study, the first rotavirus vaccine ever to be licensed was licensed in 1998 and recommended. And
in the next year, just as we were getting the results of our dose-ranging study, that vaccine was withdrawn because of a side
effect called intussusception.
Intussusception is a side effect where the bowel telescopes in on itself and gets caught. And it could be easily treated with
an enema, but if it is not treated early enough, it compromises the blood supply to the bowel and you can get a perforation
of the bowel and even death. So it is a very serious side effect. It occurs naturally and the pathogenesis and the etiology of
it is not well understood.

This is the situation that we found ourselves in during the 1999 and 2000 period. We had two efficacy studies with
favorable data, very favorable data, but both of them had been conducted with what I call the old formulation, the non-liquid
formulation of the vaccine. We had a new formulation that showed really good immunogenicity, but we did not know what
that immunogenicity meant with regard to efficacy, because there was no correlation between the two.
We had a biomanufacturing process that was nearing locked – nearly finalized. But it was still at a small scale. We had an
evolving potency assay. We needed to go from plaque to a quantitative PCR MQPA assay so we could actually measure
each serotype in the vaccine. We were having discussions with FDA and Europe and scientific advisors about what we
needed to do to address the issue of the side effect with the other vaccine and we were looking at probably a sample size
of 60,000 to 100,000 infants age 6-12 weeks enrollment. Now, why that many? Well, intussusception, although it occurs
naturally, it is uncommon: only in about 1 in 2000 infants per year. So in order to be able to see a safety signal, we had
needed to enroll a lot of children.

There were several questions that came out of this. For efficacy, is it possible to bridge from this old formulation to the new
formulation using analytical data or clinical immunogenicity data, or do we need to do another full-on efficacy study? For the
large-scale clinical safety study, how do we produce the vaccine? And what dose/dose range should we be targeting? And
remember, this is a live-dose vaccine with all usual complications of a live virus vaccine as far as decay and variability and
assays, etc.
So, what could we do? Let’s talk about efficacy and safety here. In 2000 we did get agreement with the FDA and EMA
Advisors to move forward with the Phase 3 safety and efficacy study of 60,000 to 100,000 infants. We also talked with them
and we decided to do an additional efficacy study with the new liquid formulation at the end-expiry (end of shelf life) dose to
confirm the dose that we had used in the previous trial, but now with vaccine made using the final process, formulation, and
potency assay.
As far as the vaccine for the large-scale study, we did use clinical data to help us and to inform us on what doses to target
for the next vaccine campaign. That clinical data also helped to inform the potency spec for the commercial vaccine. For
the safety trial, we wanted to target doses that were anticipated to be within the range of release for the commercial product.
So, what we did is we continuously monitored – we would give a dose based on our previous data that we knew was safe.
We would monitor the blinded safety data. And then when it came time to fill the next vaccine campaign, we would increase
the dose a little bit more, work with the safety data, and so on and so forth.
We were in a very unusual situation. Yesterday I heard a lot of talk about: ‘How can you use clinical data to help set potency
specs if you only have three or four lots? It is not really possible, and we have to take the totality of the data.” Of course,
that is typically the way it is. But in order to make enough vaccine for 100,000 kids, we had to do 35 vaccine campaigns. So
that was enough to be able to use clinical data – the combination of clinical data and what we were learning on the analytical
side – to be able to guide us for the commercial specification setting.
Ultimately, we took the efficacy data from that repeat study ‒ the end-expiry dose was reconfirmed in that study. We looked
at stability data. We wanted 24-month shelf-life stability data. We were taking all the safety data that we had gathered from
the last 35 campaigns. That big trial allowed us to have a pretty wide release window and process assay variability.
Put all that together in a model, and that is how we arrived at our recommendation for potency specs at the time of licensure.
So, again, a very unusual situation. But I guess if we want to use more clinical data to support potency specifications or other
specifications, you can do a 70,000 patient trial [laughter].
Study Success and Gates Foundation
To finish the story here: The study was successful. The data and safety monitoring board (DSMB) recommended to stop the
study because the safety endpoints had been met. We filed for licensure with over 70,000 patients and the vaccine was
approved in 2006 and recommended in US and Europe.
In between here, what was interesting was that the Gates Foundation was being formed. One of the catalysts behind why
the foundation was formed was rotavirus. Bill Gates read an article about it and said, ‘How is it possible that there is a virus
that is killing 500,000 kids a year and I don’t even know its name?’
So, they formed the foundation with the big goals of developing vaccines for tuberculosis, malaria and HIV. They founded,
through the Global Alliance on Vaccines and Immunizations (GAVI), what was called the Rotavirus Vaccine Accelerated
Development and Implementation Program that was hosted by PATH. And while I was at Merck, we started to talk with
them about this, but we did not feel comfortable moving forward right then because we did not have the safety data yet. But
once we had the safety data in 2007-2009, we did do developing world trials. And actually before I left Merck, I traveled with
colleagues from PATH and WHO to get sites selected and got that up and going.
Those studies were successful, although the efficacy of the oral vaccine in low-income countries is not as high as it is in
high-income countries. Instead of 100% efficacy against severe disease, it is about 50% efficacy against severe disease.
But still about 50% efficacy against something that is causing 500,000 deaths per year is still pretty phenomenal. So in 2010,
the vaccine was pre-qualified by WHO and universally recommended. And there have been multiple studies since then that
have showed the efficacy of the vaccine in real world settings.

Impacts
I just wanted to show you some examples of that now. This slide shows the impact of rotavirus vaccines on rotavirus disease
in the US. In fact, not only have hospitalizations for rotavirus gastroenteritis been reduced in kids under two who get the
vaccine, but we have seen benefit from herd immunity where hospitalizations for gastroenteritis have been significantly
reduced in individuals all the way up to 44 years of age in the post vs. pre-vaccination era. As you could see, the rates of
rotavirus-positive laboratory samples have just dropped off dramatically.
Also, from 2008 to 2013 – in this study that was just published last August – it showed in those 4 years, rotavirus vaccination
prevented 382,000 hospitalizations and saved the US healthcare system $1.2 billion. So, a huge impact from this vaccine,
and that impact has not only been seen in the US, but also in other countries.

In Australia the number of rotavirus positive samples in the lab has dropped dramatically. That is the shaded area here, and
you can just see it has dropped after introduction of the vaccine [see slide 26].
In Mexico there has been a great reduction in rotavirus deaths in the year after the vaccine was introduced – there was a
41% reduction in rotavirus deaths in kids less than 12 months old, and there is almost 30% reduction in rotavirus deaths in
kids of less than 2 years of age [see slide 27].
And in addition to these, there have also been reductions in hospitalizations for rotavirus disease in Kenya. So going back
to where we started: I began by talking about the 467 kids I worked with, and the 26 who had diarrhea at the time of death.
There were studies conducted of the rotavirus vaccine at that very site, and now the rotavirus vaccine has since been
introduced in Kenya. In the first two years that it has been introduced, it has shown an amazing reduction in hospitalizations
for severe rotavirus disease – down by 64% [see slide 28].
So, amazing progress has been made. Globally, there are almost 100 countries now that have introduced rotavirus vaccine,
and just last month another great announcement for rotavirus – the third WHO pre-qualified rotavirus vaccine was announced.
So, we have RotaTeq and Rotarix approved in 2008-2009, and then this month Rotavac, which is a naturally occurring
human-bovine reassortant made by a company in India called Bharat Biotech.
So now India has their own vaccine, and that is phenomenal because there are about 100,000 to 150,000 deaths per year
from rotavirus in India. They now have easy access to a vaccine, and this vaccine can also be made available to other
countries – this is a wonderful way to start the year.
Lessons Learned & Opportunities for Innovation
Having told that story, now I started to reflect back on what would have made rotavirus vaccine development easier, and how
we can think about making sure that we implement those things at the institute as we move forward.
There were some things that I think we did during the rotavirus program, and that others did, that were really cutting-edge.
I think of the group’s adaptive design for the safety trial – which I didn’t go into – because of the ease of diagnosis of
intussusception, we were able to have an adaptive design and stop the study at 70,000 vs having to go all the way up to
100,000 subjects in that trial.
The continuous, nearly real-time safety monitoring: We were doing this at a time when databases didn’t talk to each other.
Companies didn’t allow their database information to be dumped into another. So we ended up working very hard across
several different companies to get databases connected so that we could close monitor patients. Once the subjects were
randomized, we knew when they got dosed, and we knew if they were getting their followup in 3 and 7 and 14 days after
each dose.
And if they were being lost to follow-up and we didn’t know what happened to them within that two weeks after a dose, we
would immediately do telephone calls at different times of day, site visits, etc. And we were doing this for the entire trial, for
all 70,000 patients. Now, we could just use a cell phone text, or whatever. Back then we didn’t have those options. So, this
was pretty cutting edge to piece this together.
But I often think, what if there had been a good animal model for intussusception, a biomarker – something that we could
have used instead of having to use a large-scale safety trial and then all post-licensure surveillance that came after? What if
there had been a better animal model for rotavirus disease? You have to use gnotobiotic pigs. They are incredibly complex. It
is not very feasible. What if we have had had an immune correlate of protection done that had been identified and validated
before we got in to phase 3? And would we have had to repeat that efficacy study?
So, these are the areas that we want to double down on early while we are taking constructs, compounds, or vaccines through
development in Gates Medical Research Institute. Let us work on the biomarker and the immune correlate identification at
risk. Let us really work with our discovery and preclinical investigators to bolster the rigor of good animal models to try to
streamline that downstream development as we move forward.

Looking Ahead
So looking ahead, of course, products will only come through partnerships. I just want to highlight as we think about new
vaccines or drugs that are coming through:
● We will be looking to early research partners from academia, checking with the pharma industry if they have
compounds that they don’t want to prioritize because there is no market for these diseases, and certainly non-profit
product development partnerships – biotech could be partners.
● And the translational space – we will continue to work with academicians for good clinical trial sites, good animal
models. We don’t want to recreate a BSL3 lab for TB. We just want to help bolster those that already exist, and also work
with industry and community partners.
● And then for late stage, we would envision handing off either to a pharma partner in a high- or low-income setting, or
one of our non-profit product development partners like PATH. Our ultimate goal is to make sure that what we are doing
benefits the entirely of the global health ecosystem.
If we identify a biomarker, if we identify an immune correlate of protection, if we help develop reference standards for assays,
we are in the non-profit space. We can share that information, and we can share it with anyone. We can share it with the
public sector. We can share with the private sector. We can share with academia. So it is something that we really are
working on: What will our open data, our open science policy be? How can we move that forward and still access and protect
novel technologies that we may partner on working with other companies?

So, just a quick update: The institute will be located primarily in Boston, in the Cambridge area, but there will be a small
group in Seattle. It is funded by a grant from the foundation. We have a 15-year business plan with a check-in at 10 years.
The portfolio will initially focus on enteric diseases, TB, and malaria, as I have already alluded to. The size: there are seven
people right now. I don’t know if we will get to 50 by the end of the year [2018], but probably 35 or 40, with the ultimate goal
of getting to 100-120.
And one thing we will be working on, which is bread and butter to you all, but not necessarily to our non-profit and academic
partners, is making sure we have the right quality and compliance systems in place so that we can be ready to file INDs or
the equivalent by the middle to the end of this year.
LINK:
● Heaton’s full set of slides presented at the CASSS WCBP Symposium

