Rackeb Tesfaye:
Hello, everyone.
Alyssa Favreau:
Hello and welcome to episode 11 of Audio Distancing, the Broad Science minisode series about communicating inclusive science in the time of COVID-19.
Rackeb Tesfaye:
We're your hosts. I'm Rackeb Tesfaye.
Alyssa Favreau:
I'm Alyssa Favreau, and I did not think we'd still be doing these weekly episodes this late in the summer... Or weeklyish.
Rackeb Tesfaye:
There are a lot of things I did not think we would be doing into the summer, and yet we are here and we have covered a lot of ground. Today we're actually going to jump back into our discussion about the intersection of the environment and COVID-19.
Alyssa Favreau:
Since we've started discussing coronavirus and climate justice, we've talked about a few things: air pollution and how it affects a respiratory illness like COVID, and how marginalized communities are the most vulnerable to climate change and therefore also the most vulnerable to COVID.
Rackeb Tesfaye:
Yeah. And the need for large scale systemic change if we want to improve both our health and the planet's itself.
Alyssa Favreau:
But one thing we haven't yet talked about is how covert itself is a product of climate change and other human caused environmental destructions.
Rackeb Tesfaye:
Alright, so if you want to hear something so wild—no pun intended here—as we were doing our research, like the studious students we are, we came across a report that the UN had assembled prior to COVID-19 becoming the full-fledged pandemic we are living with.
Alyssa Favreau:
The landmark report was put together by many organizations, including the UN Environment Programme. And it was like, "Hey, the transmission of diseases from animals to human is something that's on the rise and we need to be paying close attention to and mitigating as soon as possible." ...Rackeb? Are you there?
Rackeb Tesfaye:
Oh yeah, no, I'm here. I'm just trying to convey how we collectively responded to the report. I thought the awkward silence was appropriate. You know what I mean?
Alyssa Favreau:
Well, yeah, very appropriate.
Rackeb Tesfaye:
But post-COVID the report was reissued in the hopes that policy makers would prioritize the ever increasing threat of pandemics a little better.
Alyssa Favreau:
As the report clearly lays out, "Pandemics such as the COVID-19 outbreak are a predictable and predicted outcome of how people source and grow food, trade and consume animals, and alter environments."
Rackeb Tesfaye:
So we spoke to one of the co-authors, Doreen Robinson. She's the chief for wildlife at the UN Environment Programme, based in Nairobi Kenya.
Alyssa Favreau:
You were part of the UN Environment Programme team that put together a recent report titled "Preventing the next pandemic: Zoonotic diseases and how to break the chain of transmission." Can you introduce the report to our listeners, maybe define what a zoonotic disease is, because it's not necessarily a household?
Doreen Robinson:
Sure. I'll start with what a zoonotic disease is. So a zoonotic disease is a disease that jumps and is shared between animals and people. And it can go in either direction. So it can start with the animal and be transmitted to a human or human can actually give it to an animal and it can go back and forth. And there's a large number of diseases that fall into that category. So the purpose of the report that we put together with the International Livestock Research Institute and a few others, was really to do a rapid synthesis of what is the science behind zoonotic diseases? What do we know? What do we not know? And also particularly to look at the environmental dimensions of zoonotic diseases. It's an area that tends to be under-researched and under-investigated. We know a bit more about the public health dimensions, but ultimately the root causes and the linkages with the environmental world are less well known. So that was the purpose of this report.
Alyssa Favreau:
And this was one of the very first reports that's specifically looking at the environmental side of zoonotic infections, right?
Doreen Robinson:
Yeah. So there's definitely been a lot of good research going on out there. And there're plenty of other partners and players. Many of them were our reviewers who are engaged in that space. But we really felt that there was a gap in terms of having something synthetic, easy to read, easy to access, that kind of summarized the state of knowledge. And as I said, the environmental dimensions are quite... Zoonotic diseases themselves are quite complex, but understanding the linkages to the natural world also isn't always very intuitive and it probably hasn't gotten the same amount of intention as other aspects of zoonotic disease.
Alyssa Favreau:
And how common is this kind of infection?
Doreen Robinson:
Zoonotic diseases have been around forever, and they are actually quite common around the world. I think what's changing recently... And so some examples of zoonotic diseases that folks might know: malaria, yellow fever, Ebola, COVID of course. But there's others: SARS MERS, all these recent ones that have come out. There's quite, it's quite a big body of diseases. There's a lot that jumps between humans and animals and animals and humans. But what we have found is that these kinds of diseases are on the increase in the past few decades. There's been some good research showing that, in the past few decades, we are definitely seeing a higher number of these zoonotic diseases emerging. A real reason for that is because of how humans are living and impacting on the planet.
Rackeb Tesfaye:
You had mentioned, of course, the times that we're living in. COVID. And that is a pandemic which has zoonotic origins. How did that timing work out in terms of getting the report out? This was done, I believe, in a pre-COVID world. Can you talk about what this has been like releasing the report during these times?
Doreen Robinson:
We had a predecessor report that had come out two years ago that was really looking at what are the emerging trends in the environment. The things that we know are going to cause challenges in the future. And we had one chapter devoted to the emergence of zoonotic diseases. So we've known about them for a while, and we've known about the risks to human health, as well as animal health, for zoonotic diseases for a while. But yes, we were in the process of doing an update to that chapter, and of course it launched right at the time that this pandemic happened. So it was incredibly timely. I think the one thing that we're very cautious about with this report, and we're very proud of in the report is we tend to take an evidence science-based approach. I think there's a lot of misinformation out there about, zoonotic diseases. As I said, they're complex, they're hard to understand. And what do you do about them? What do you know about them? Every zoonotic disease is different. Yes, there are some trends and there are some groups and kinds of diseases, but understanding what causes these diseases, what are the particular transmission pathways of a particular disease and using the science to inform the decisions and the policies and the measures we take to respond to them and also to prevent them is absolutely critical. So we hope this report is actually contributing to that body of knowledge.
Rackeb Tesfaye:
And the mechanics behind this report and the amount of information that had to be collected in order to put it together. Can you maybe explain a little bit of that process and how this all came together because it's just such a breadth of expertise?
Doreen Robinson:
Yeah. The stats on this report and the speed with which we tried to put it together quickly because we knew of the emerging pandemic. I think the challenge we had is deciding when to stop synthesizing the literature, because every day new things are coming out, new science is coming out. So this report is a snapshot and a synthesis of the best that we know. So we had 12 authors from six different institutions. We had 24 supporting organizations, and we had 63 individual reviewers from 32 different organizations, all in a period of about three months, kind of synthesizing, contributing writing. Of course, none of us actually met. We did it all virtually, and it was quite an undertaking. But I think what we are most excited about is that it does have that breadth. So we had folks reviewing it from the World Health Organization, from other UN agencies. We had it from veterinary and research, we had it from universities, we had it from civil society groups. And so what we really tried to do is take this broad approach that looks across different sectors, different expertise, because you need that kind of multi-sectoral approach to zoonotic diseases if we're really going to get a handle on them for the future.
Alyssa Favreau:
That's such an impressive marshalling of resources.
Rackeb Tesfaye:
As a graduate student I'm now trying to think about how I can streamline my lit review. That's pretty amazing.
Doreen Robinson:
You drink a lot of coffee. You have phone calls at the very strange hours and you don't take weekends off for a while.
Rackeb Tesfaye:
Well, I mean, that is what happens when you're in a pandemic. So that makes sense. And Doreen, you had mentioned that there are human-mediated factors that drive the emergence of zoonotic disease. Can you talk a little bit more about some of the salient ones that you highlighted in the report?
Doreen Robinson:
Sure, sure. That was the other thing we really want to get out, is that when it comes to zoonotic disease, we want to go beyond a reactionary approach. It is important to react and make sure we have fast, rapid reactions that stop these diseases, often when they first emerge, when they're outbreaks, before they become epidemics or as in the case of COVID become pandemics. We're not negating that, but what we're saying is to really in the long term, figure this out and get a handle on it and reduce risks for humanity and for the planet. We've got to really go and trace back to the root causes. What is driving these changes that we're seeing in the emergence and transmission of genetic diseases. 

So some of the salient ones, first and foremost is we see that the destruction of the natural world and habitat does play a role in the emergence of zoonotic disease. There's some great evidence out there, or some sad evidence I should say, of how forest fragmentation, for example, actually impacts and increases the spread of particularly vector-borne diseases. So these might be diseases that [when they] are transmitted, they don't go directly from the animal where they emerge to a human, but they might go via a mosquito or some sort of rodent. Because those particular species do very well in these emergent changing habitats. We find as forests get fragmented and these habitats start to change and there's more interaction with human populations than there were when the forest were intact, some of these transmission pathways tend to take off. So that's one major finding that we found: that habitat degradation and fragmentation does matter to, and does increase the emergence of, some, not all, zoonotic diseases. 

Some other major areas include agriculture and the way we interact with the world in terms of growing and producing and consuming our food. So we know that the demand for animal protein and all its forms—domesticated meat, wild meat, eggs, milk—is on the rise generally around the world. And that demand has often led to an increase in intensified livestock production or intensified agriculture. In the case of livestock production, for example, what you'll see is that as we breed for, as we select for, animals that produce meat quickly, and they're bigger and they're fatter or they're putting on more protein, we tend to have a genetic population that's more alike than it would be if natural processes were underway. And in those cases, we also tend to kind of consolidate those animals in much smaller spaces. And so when you don't have social distancing in animals, you have the same risk that you have in humans: that disease, once it gets a hold of a particular animal, it's more likely to spread quickly within genetically similar populations. So we really need to do a better job of rethinking our food systems and making sure that safety and sanitation and hygiene and animal welfare concerns are all a part of how we produce the food that we need for people to eat. 

A third one I'll highlight is just the consumption of illegal trade in wildlife and wild animals. There is legal consumption of wild meat, and it's an important source of protein for millions of people around the world. But there's also illegal trade going on, particularly for endangered species. And when the trade is illegal, it is not monitored at all. And so as that meat enters into the market, there were no safety, no hygiene precautions, no ability to monitor whether that animal is in itself safe. And those are cases where we see breeding grounds for zoonotic disease emergence, and it's very hard to get a handle of when it's happening and then how to control it because it is an illegal activity.
Alyssa Favreau:
That seems like such a complicated web of interconnected consequences.
Doreen Robinson:
It really is. And I think that's the point, right? In a pandemic world, people want simple solutions, but there are no simple solutions to this. It's a complex web of social, economic, and ecological factors. And so we've really got to take that kind of systemic and systematic approach to preventing the next pandemic.
Alyssa Favreau:
Before reading this report, basically all I knew about zoonotic diseases came from a video game I used to play called Plague, Inc. Maybe some of our listeners have played it as well. In the game you play as a disease and you win when you decimate the global human population. It is obviously not a game that I feel comfortable playing anymore. At all. But in the game, zoonosis is an upgrade that you get once you've prioritized being infectious from livestock, rodent, and bird sources. So I guess my question is, are those the types of animals that are usually the so to speak culprits, or are there other areas of the animal kingdom that require attention as well? I know that you've mentioned a lot of mosquito borne illnesses.
Doreen Robinson:
Yeah, so zoonotic diseases can occur across quite a few species, and it's amazing what we don't know. We do know that mammalian species, so different kinds of mammals, are a common cause of zoonotic disease. For example, we know primates, non-human primates share a lot of genetic similarities with humans. And so in cases of primates, there are a lot of zoonoses that can jump back and forth. We do know bats harbour a lot of zoonoses. And then we do know, as you said, rodents. But there's so much that we don't know. Birds are quite common. And I think the other is domesticated livestock. I think the whole world has kind of jumped in on—cause there's some thinking that the original source may be a bat for COVID, but we don't know that yet—so people have jumped to wild species. But it's surprising how many zoonotic diseases may start in a wild species, then go through a pig or a cow, or in the case of MERS we had camel. So there's a number of animals that can be involved, and really one of the messages of the report is also that we need to study better the different emergences in these different species so that we can build our body of knowledge. We can have better surveillance, we can do better monitoring in some of these populations. So we can see when these diseases and outbreaks happen before they turn into these full blown pandemics.
Alyssa Favreau:
And a lot of the factors that are covered in the report have been happening for a long time now. But one of the key takeaways that you mentioned at the very beginning is that these diseases are emerging more rapidly now, which from a lay person's point of view is very terrifying. Why are we seeing this increase in zoonotic infection now?
Doreen Robinson:
Well I think a couple of reasons. One, the way we are changing and living on our planet. There are more humans on this planet than there ever have been. And those humans are traveling and consuming and moving, and interacting with the natural world and natural spaces more than they ever had before. Part of it is a numbers game, right? But part of it is also... The part that I lose sleep over is what we are doing to our planetary health. That actually matters. You can't have a healthy human being living on a sick planet. It just doesn't work. And what we're seeing with things like climate change, we know that some zoonotic diseases do much better... Zoonotic diseases, as you said from the video game, they're opportunistic, their job is to spread and that's it. And so we're finding that some of these diseases do much better under changing climate conditions. Where there's increased temperature, where there's increased rainfall, these diseases do a much better job of mutating. There is some evidence that they might be mutating faster. That's still emerging, but in other cases they do to spread faster. So those are the kinds of things that we're seeing around the plant. These big global trends are starting to drive [and] increase our risk of zoonotic diseases. Have I scare you enough?
Alyssa Favreau:
Yeah.
Rackeb Tesfaye:
I mean, we've been scared this entire time to be honest Doreen.
Doreen Robinson:
But you know what the good news is? The good news is this: They have been around forever. They are naturally occurring. And many of them don't lead to the kind of catastrophic outcomes that we see in movies or maybe in video games. I haven't played that game. But what I will say is that the good news is this—and maybe it's just the optimist in me—if we know the root causes come from humans behaviour, then we know the solutions can also come from human behaviour. And I think that's what's exciting. That's where we really have to look. I don't think we should be afraid of the natural world. That's one thing we are worried about at UNEP. We don't want knee jerk reactions: "Quick, kill everything. Or destroy everything. Or stay away. Or lock everything up." That's not a good solution either because we have to interact with our natural world. The same animals that are perhaps harbouring zoonotic diseases are also providing valuable life supporting services for the planet. So we need to actually look at that science. We need to change our behaviour, and we can. We can change the way we move food around the world. We can improve hygiene and sanitation measures in traditional food markets or all along the entire food system value chain. We have the science and the technology to do the kinds of research on the ground and to put the systems in place to do zoonotic disease surveillance across the sectors. Using what we're calling this One Health approach, where you've got medical professionals, and you've got veterinary professionals, you've got environmental professionals all working together to look at the data, look at the science and put systems in place, early warning systems where we can say, "Hey, something's happening here." We need to react. I think that's the other part of the report we try to put forward. There are solutions and it's in our hands as humans, as policymakers, and as individuals who have a voice in our society to put those solutions in place.
Rackeb Tesfaye:
And I love that framework that you use because it's one of, "We're going to use this information to empower a society, to be proactive about what is happening." As you mentioned, oftentimes you hear this information and it's so overwhelming that you just become paralyzed. And so it's incredibly helpful to know that we do have the capability as a society to change course. You had mentioned that this can be specifically helpful to policy makers, and this report was explicitly meant to really speak to policy makers. So how do we go forward, expanding on what you just said, when we've seen such a piecemeal response to our current zoonotic pandemic, one that isn't particularly unified from country to country.
Doreen Robinson:
I have a couple of thoughts on that. And first and foremost, we can't take this on in a piecemeal way. Let's look at the science, let's go back to the evidence, figure out what we know and what we don't know about zoonotic disease, and come up with a systemic plan that pulls together the full suite of societal resources that are available. So that is, as I said, the medical professionals, the veterinary professionals, the environmental professionals. There's a role, in countries around the world, for citizen science in cases, in terms of environmental volunteering, environmental monitors on the ground, who spend their time out in forests or in certain places, who are seeing and reporting things to authorities. They have a role to play. So I do think, first and foremost, [that] policymakers do have a leadership role in recognizing the interdisciplinary nature of this, recognizing that we've got to pull together these resources and come up with a common approach [for] how to react. The other thing too, is that zoonotic diseases do not recognize geopolitical boundaries. To think that we can take on these zoonotic diseases by a country-by-country, or even a locality-by-locality approach, is to me a bit shortsighted. Of course if it emerges in a particular place, you want to make sure that those resources on the ground are able to stop it, detect it, and react to it in that locality. But the reality is we are in a globally interconnected world, and this is an emerging, large problem. COVID has shown us we're all in this together. And so the goal here is to say, we've got to take a multilateral approach. We've got to cooperate, we've got to learn from each other, learn how different policies, how different responses are effective or not effective, and share that knowledge so that we can improve our responses over time.
Alyssa Favreau:
Well Doreen thank you so much for taking the time to speak with us. Before we let you go, are there any lessons that you've taken away from this pandemic that you think could be added to the report or would help expand our understanding of these threats?
Doreen Robinson:
You know that's a great question. I learned something new every day about zoonotic diseases. I think the one thing that probably isn't in the report as much as is the political dimensions of zoonotic disease. We didn't really look at that. We looked at social, we looked at economic, we looked at environmental, but there are also political dimensions. And I think COVID has taught me that, that politics plays a role in policy and decision making. It'd be interesting to explore more of that and how we can use that interconnected, political world to have much greater responses in the future.
Rackeb Tesfaye:
Wow. That is incredibly needed. And I think that that is another round of late nights and weekends.
Doreen Robinson:
Maybe it's someone who's listening to this podcast who is really interested. I mean, that's the other hope. You don't want people to be afraid. You want people to understand these things and investigate them more and take action to prevent the next pandemic. I think everyone in society has a role to play.
Alyssa Favreau:
A huge thank you to Doreen Robinson for speaking to us today.
Rackeb Tesfaye:
We know that it's often daunting to hear about all of this information. And when Alyssa and I first read the report, we were like, "Are you kidding me? Is the apocalypse happening? We're going to go to bed and then you can all wake us up when this all ends."
Alyssa Favreau:
Word. But Doreen was really a great person to help us take a breath and see that there might be a positive to this storm. That we're experiencing something that's a direct result of our activities. Humans did this, and that ultimately means that we can take responsibility and change the course.
Rackeb Tesfaye:
For more informative content and maybe a bit more of an optimistic outlook on human agency, what we can be doing during this pandemic, and to change the course of future ones, you can find Doreen on Twitter @dlrpretoria. For more information about the United Nations Environment Programme, they're on Twitter @UNEP or at unep.org.
Alyssa Favreau:
You can find us on Twitter @science_broads, or on our website broadscience.org.
Rackeb Tesfaye:
Yep. And y'all know the drill, we are anywhere you get your podcast: Your iTunes, your SoundCloud, Spotify, so on. If you can like, and subscribe and review, we would really appreciate it.
Alyssa Favreau:
This episode was edited and mixed by Ryan MacFarlane, in partnership with CKUT 90.3 FM as always.
Rackeb Tesfaye:
See you next week and take care everyone.
[bookmark: _GoBack]Alyssa Favreau:
Bye.

