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Tracey Peake (00:02):
Hello and welcome to NC State's Audio Abstract. I'm your host Tracey Peake.
(00:08):
Avian flu has been around for a while, but lately it seems like it's everywhere, from higher egg prices to its appearance in dairy cattle. What's going on with avian flu? 
Tracey Peake (00:42):
We are speaking today with Matt Koci, a virologist and immunologist in NC State's Prestage Department of Poultry Science.
(00:50):
Welcome, Matt.
Matt Koci (00:51):
Thank you. Happy to be here.
Tracey Peake (00:53):
I'm glad you're here 'cause I have a lot of questions about bird flu, so let's start with the basics. Why is this so worrisome? What's so special about bird flu? Not just for the birds who are affected, but in general?
Matt Koci (01:09):
So, great question. Influenza and bird flu, we have the seasonal flu for humans, we have bird flu for birds. They're sort of all the same virus and all come from the same source, which is migratory waterfowl. So there's hundreds of different types of bird flus out there, but really the one in the news right now is specifically what we call the H5N1. So there are multiple different types of Hs and multiple different types of Ns that exist out of nature, but the H5N1 is capable of being highly lethal in chickens to the extent that they can kill 90%, 95%, 100% of birds in a flock in just a matter of days.
Tracey Peake (01:50):
And you've already addressed my second question, which is are wild birds just the transmission vector here. Is this how everybody gets it?
Matt Koci (02:00):
Yes and no. Historically, we know migratory waterfowl, ducks and geese and birds like that historically can get infected with all the different types of combinations of Hs and Ns and not get sick. And so they're what we call the reservoir. That's where flu stays and we don't necessarily detect it because they don't show signs, they don't die, they don't get sick. But as they migrate from the tropics during the winter to Canada and the Arctic during the summer as they fly over North Carolina or fly over poultry farms, I like to say, they can airdrop it onto farms 'cause they excrete it out of their feces and then a farmer can step on the goose poop or whatever it happens to be, walk it into their barn, and then it gets introduced to chickens and can spread through.
(02:51):
That's how we've always sort of dealt with flu and how the introductions here in the United States have always happened in the past because it's sort of stayed with just the migratory birds and once they flew past us, the outbreaks would die down. Now, it's become more of a recurring problem here in the United States because it seems like birds that don't migrate have become infected. Some get sick and die, others maybe less so. We don't know exactly where it's hiding in wild birds that don't migrate, but it's in the United States maybe to stay.
Tracey Peake (03:23):
Okay, 'cause that was a follow-up question I was going to ask you. What about the birds at the bird feeders in my backyard? Is that something that I should be thinking about? 
Matt Koci (03:43):
It's possible. Right now, we don't know for sure. It is exceedingly rare that any wild birds that you may encounter just out and about or walking around Lake Raleigh or whatever else have bird flu. But certainly, if you found or stumbled upon or you're at your bird feeder and you found dead birds, that might be an indication that those birds had been exposed to it or maybe were infected. The likelihood that that's going to jump to you or infect a person is exceedingly low. But that wild birds, for the most part, we found some dead birds here, even Wake County that were H5-positive that 5 years ago, 10 years ago, we would never have expected wild birds here in Wake County to have bird flu, but now they do.
Tracey Peake (04:52):
Right. And I was asking not because I'm afraid to feed my birds, well, they're not my birds, but feed birds. But I was just worried that I was somehow going to exacerbate the problem and inadvertently murder the birds that come for bird feed in my backyard. I don't want to do that. So that's very concerning. And I'm assuming they don't have any idea why, is this just like normally viruses mutate or change over time and is that perhaps what we're seeing here?
Matt Koci (05:25):
We don't know is going to be the answer to a lot of these questions as we're still trying to figure out. Mother nature is changing the rules on us and we're rapidly trying to figure out what the new rules of the game are. It may involve some mutations in the virus that have otherwise allowed it to spread from different birds. It may just be by some fluke migratory patterns may have changed slightly. Some bird species that didn't come in contact with each other years ago may now be coming in more close contact where it could have always spread to them, but they didn't come in contact with ducks and geese at the same level or for the same period of time. It's hard to know exactly how and why it's seeming to set up a foothold here in non-migratory birds in North America.
(06:22):
But the grand challenge for all of this is still trying to figure out what wild birds are actually susceptible to get sick and perhaps die, and which other ones may be more like the migratory birds that are less likely to get sick and die and just be carriers of it so that we know who to look for and how best to track it.
Tracey Peake (06:42):
Right. And stop them from murdering all of our chickens and turkeys, so yes. So usually with viruses, when we're talking about how they change over time, the things that I've read, and you can obviously correct me if I'm wrong, say that most viruses will get maybe more contagious but less deadly over time as they run through. Is that happening here or is it one of those things where we can't wait it out with poultry and so it's not having the opportunity to do that?
Matt Koci (07:17):
A little bit of all the above. For the most part, there does seem to be a general trend that as a virus spreads through new population, the two work out more of a truce between the two where it becomes less severe in infection. In some cases that's because in normal populations the virus may have killed off all the most susceptible and then who's left are the ones who are a little bit more resistant. But also at the same time, a lot of those types of changes also have to do with what kind of evolutionary selection pressure is on the virus. If you think about even with COVID, it moves through a population, everybody who got infected becomes immune for some period of time to that first strain. Well, now that strain can no longer reinfect those people, so that virus has to mutate if it still wants to exist.
(08:15):
So the selection pressure virus is under favors it becoming more infectious, but less deadly, so in that case, again, in terms of COVID, if you can infect somebody in a way where they don't feel as sick where now they can still go to work and still spread themselves to their colleagues or whatever else as opposed to putting somebody in the hospital. And so there's a selection pressure that sort of favors the virus that's less deadly, but more infectious.
(08:48):
There are types of bird flu that are more like seasonal flu that don't really cause a high bit of, almost no mortality, cause an acute more of a disease we would think about, like seasonal flu, not high mortality like with bird flu. Bird flu is different insofar as it has a specific mutation in the protein that it uses to get into your cells that allows it to do it so much faster than all the other viruses, all the other influences. So its strategy for sort of evolutionary competing with all the others is just to outrun everybody. So it's adapted to spread as fast as possible, as quickly as possible. And it's really only a major problem for gallinaceous birds, so chickens, turkeys, stuff like that.
(09:41):
And those birds, for the most part, only exist on farms, not really out in the wild. So when those get infected, it spreads as quickly as it can through there and then hopes to otherwise have a farmer or somebody else carry it to the next farm to spread. And so there's really no reason for it, evolutionarily speaking, to get slower 'cause it's out competing everybody as it is.
Tracey Peake (10:09):
Right. And it's out competing obviously the immune system too, so the immune system doesn't even have a chance to figure out what's going on. Well, that's terrible. Yay. So what are farmers doing to protect their flocks.
Matt Koci (10:36):
When we get onto the farm and talking about bird flu, we've got biology concerns and there's also the economic and business concerns and the two are both complicated beasts unto themselves. And then trying to stitch them both together in a way that works is sort of where we're struggling with how to deal with this current outbreak. Now, historically, we've always been able to control bird flu by what we call stamping out or mass depopulation, mass euthanasia. The idea is we'd only have a couple of outbreaks maybe once every couple of years when wild birds would fly over and if we identified that farm really quickly, we could round up all those birds and euthanize them before the virus had a chance to kill them all, therefore minimizing how much virus actually grew, also then minimizing how much pain and suffering those animals would go through from the infection, which isn't a pretty way to go.
(11:29):
But then also because we contained it at that first farm, we minimize the chances that it became a big outbreak that we couldn't really get our hands around or control. And then once migratory birds moved on, those two or three cases get mopped up. We don't have to worry about bird flu again for months, years later. Now that it's here, we're still trying to use the stamping out policy as a way to contain it and that's mostly because of the business side of stuff and trade implications. Bird flu is such a terrible disease for poultry farmers all around the world that all countries have to guarantee their birds and their poultry product they may try and sell on the international market are free of avian influenza to be able to trade internationally. And classically, the best way to do that is to demonstrate none of your chickens have bird flu.
(12:24):
(12:44):
Now that we're having more recurring problems and the outbreak has been going on for a year or more now, we're still sticking to the stamping out policy as best we can with the hope that as we figure out what other wild birds may be the point source, if it's no longer just the migratory birds, can we figure out how mother nature has changed the rules? Because aside from stamping out, the primary thing farmers have always done and are still doing is what we call bio-security, trying to figure out the best way they can to keep those birds off their farm and/or if there are people who might've been exposed to either other chickens or wild birds who have bird flu to keep them off your farm, so that they don't inadvertently, on their shoes or whatever else, track it onto your property and then you become another point source for the infection.
Tracey Peake (13:35):
Well, and that also brings me back to you said that you have to demonstrate that your flocks are "clean" in order to trade internationally. And if you vaccinate it, would that then compromise your ability to prove that they're clean? Because if they're vaccinated, they could still potentially carry the virus even if they weren't sick. Is that the reasoning behind that?
Matt Koci (13:59):
Yes. How to say this succinctly? Ideally, vaccines work in a way where they prevent infection. Actually even in humans, very few vaccines work that good. Most vaccines work at preventing you from either dying or getting really, really sick. And so if we use a poultry vaccine what's more realistic is it would prevent the high mortality. It would probably prevent a lot of, if not all of the disease, but some of those birds still might be infected. And so yeah, to your question, trading partners would then ask, "How can you prove to me that the antibodies your chickens have against bird flu are just because of the vaccine and not also the virus is in there too?"
(15:11):
They could still choose to buy our chickens, but they would put it on us to prove that they were live virus-free, not just vaccinated. And so it's always easier to demonstrate your birds don't have flu when you're not vaccinating either, and they don't have antibodies and there's no evidence they've been exposed to it. So then training partners feel safer taking our poultry products.
Tracey Peake (15:37):
But on the other hand, I wonder if we did introduce a vaccine into birds, wouldn't that put the evolutionary pressure on the virus to maybe knock it off or do something different?
Matt Koci (15:50):
And yes, the question becomes if we start to use a vaccine, we know that's going to change how flu behaves. We've got a pretty good idea of what different ways that could happen, but no one's ever gotten rich predicting influenza to follow the rules. And so we might even plan out five or six different zigs and zags that flu could do, but can we solve that fast enough that doesn't otherwise end up costing billions of dollars in lost trade while we try and figure out, "Oh yeah, the vaccine works, but then the virus mutated around the vaccine" or should say the vaccine selected for a mutant that was resistant to the vaccine. And we would probably end up in birds somewhat similar to human flu where I don't know what the season would look like, but every so often we would be changing the vaccine to keep pace with the virus.
(17:03):
And again, things we can do, things we already do for other agents and other viruses, both in humans and in birds, but right now the idea is we're pretty sure we could deal with whatever flu threw at us, but we don't know exactly what that would look like today. And no one wants to switch to vaccines until we know that's our only last option 'cause once we go down that road, we can't un-ring that bell.
Tracey Peake (19:23):
Right. Are there any poultry producers around the world who've done any kind of vaccine program or is it pretty much off the table everywhere because of the reasons that you've outlined, like with trade partners playing whack-a-mole and all of that?
Matt Koci (19:39):
Sure. So in Europe, they used to have the same policy as us, but in the early 2000s, bird flu moved into Western Europe and became something that they could not contain as well anymore. And so Italy started to vaccinate, France vaccinates ducks, but I don't know if they vaccinate their chickens as well as. As countries had figured out that mass euthanasia wasn't going to work for them anymore, they've started vaccinating. Then they had the decision of do we keep just stamping it out and not having that many chickens to sell anymore or do we start growing chickens and then just work with our trading partners to hopefully prove to them that our stuff is safe to buy. Or in some cases, what countries will do is the farms that are vaccinated are known and identified and they aren't allowed to enter the stream that would be traded internationally. So they're vaccinating some farms, but not all their farms. And again, each industry in each country has to figure out collectively how do we want to solve this trade issue with our trading partners if we're going to use a vaccine.
(20:56):
And that's sort of where our industry is right now of working with the state veterinarians across the country and the USDA and then talking with each other as to, "Okay, can we get this under control given how we used to work? Do we really want to cross this bridge and start trying to do something with a vaccine? Are there ways that we could roll this out in sort of small isolated places and see how it would work before we take it sort of countrywide?" And so there's a lot of meetings and a lot of discussion trying to figure out now what are our options and when do we actually want to pull that cord and say, "Okay, yeah, we're going the vaccine route."
Tracey Peake (21:36):
Yeah. And how much, I don't know if you have a ballpark figure for this, but how much has bird flu cost the poultry industry this year or in the past few years?
Matt Koci (21:51):
That's a great question.
Matt Koci (21:55):
Well, I guess that is a... Even the 2015 outbreak, we're still fighting over what that cost us. Because it's easy to sort of figure out what's the direct cost. What does it cost to pay the people who are going to go out and do the testing, to pay the people to go out and do the euthanasia, to clean the barns after they've been depopulated, what does it cost the farmer to be out of work for the several months that'll be between when they lose their birds and when new birds may show up, those costs are not easy to calculate, but they're easier than when you start thinking about, "Okay, well, what about how that rippled through the economy of that county where the outbreak happened, the loss of business at the feed-and-seed store that the farmer used to go to buy supplies," but because they're not in operation for several months, they're not buying stuff, they're not going to the local coffee shop.
(23:02):
The whole industries and restaurants and the community that is built around these farming communities, they all sort of suffer. And then when you start looking at egg prices and how they shoot up, really calculating what the total impact is to the macro US economy becomes really difficult to wrap your mind around and it's in the billions of dollars.
Tracey Peake (23:27):
Yeah, I was about to say, it's safe to say that's a whole lot of money. Yes. So this brings me to my next question, which is what is up with the cows? We're all sitting here going, "Oh, no eggs." I don't want to be like, "Oh, no steak. Oh, no. Oh, no milk."
Matt Koci (23:48):
Again, another one of those we don't know yet. When that first happened, everybody I know in influenza, when the reports first started to come out, thought it was a joke 'cause there were reports in cows and goats and it was like, "That's got to be something from the onion. There's no way, that's not supposed to happen." And then as more and more sources started to validate, it was like, "Okay, what's mother nature doing now?" It is still not entirely clear exactly how it got introduced into cows. For the longest time, we thought there was just one introduction in Texas that then those cows spread it to each other or those cows got shipped around the country in ways that spread it to other states. But now there's at least one, if not two other reports where it's in cows that isn't related epidemiologically to the first outbreak. So it seems like it's happened more than once. There's some idea that somehow someway it got introduced into the udders of cows during the milking process perhaps and that's how they're getting it, but still not entirely clear.
(25:14):
Cows are getting sick. It's not fatal for cows. For all intents and purposes, they recover after a certain number of days. Milking lactating cows produce a really purulent pus-y kind of milk that you would recognize in the grocery store and not buy and so it's excluded from the, it is not collected and used as part of the food supply. And all the testing to date, pasteurization kills the virus in the milk, so there's no threat or risk to human consumption of pasteurized milk.
(25:56):
It sort of boggles my mind that in 2025 I've got to come back around and say, "People-
Tracey Peake (26:03):
Don't drink raw milk.
Matt Koci (26:04):
"... raw milk is not a good idea for multiple reasons."
Tracey Peake (26:07):
Don't drink it.
Matt Koci (26:08):
We're adding bird flu to the list of reasons why it's a bad idea, but that part of the food supply, that is not a problem. Part of the challenge has been in terms of figuring out what's going on with the cows is, again USDA, state veterinarians, that biology and the trade sort of all working together or in some cases, initially not working together, not because people didn't want to work together, but different aspects, different industries developed their own culture and their own language. Veterinarians who go to vet school to be food animal vets are either going to work in livestock or they'll work in poultry. Poultry vets learn about bird flu and they learn about how the poultry industry is structured. Cattle vets don't need to learn about bird flu because they're not going to work on chickens.
(27:05):
There are respiratory diseases and there's a couple of influenzas that can infect cows, but it's not bird flu and they're minor diseases for cattle. So veterinarians in cattle don't know how the chicken industry is structured to know how the virus may move through the poultry industry. Poultry vets don't know how the cattle industry is structured. They both have vague ideas, but they don't really know the nitty-gritty details to know exactly where. And so it took a while for those two groups to start to talk to each other in a way that they could better understand how to figure out, how to start to figure out the epidemiology in cows and then how to talk to the state veterinarians. Again because of trade issues, we're required to track bird flu in birds. We're not required to track it in cows. And so again, working out regulatory and relationships and figuring out who needs to talk to each other in a way that we can start to put the puzzle pieces back together.
(28:19):
But I think current estimates right now, dairy farms in California like 74% have tested positive at one point or another for bird flu.
Tracey Peake (28:31):
But they're not all showing symptoms, right? Or do they?
Matt Koci (28:37):
There have been a handful of studies where people have inoculated or otherwise infected cows on purpose to see what's going on and those cows all get sick for a short period of time. There are a lot of reports from dairies that there are cows that have tested positive that do not show signs. And so I think cows do get sick, but certainly, again even, again to sort of using COVID as an example, COVID was clearly a disease that caused a lot of death and morbidity in humans, but we all know somebody who COVID-positive that never got sick. And so when you do a study with five cows and they all get sick, that's not the same thing as a dairy with a thousand cows. When stuff scales up, you're always going to find folks on the fringes.
(29:30):
And also it may be they show signs for a certain number of days, but then they're positive for those five days-plus. And so depending on when they were sampled and so on and so forth, we don't know within a herd exactly when that cow may have been infected. So maybe we tested them and it was really early on infection before they got sick or we were testing them after they recovered, and we don't really know. But cows do get sick, but they all recover. It's not a disease like it is in birds.
Tracey Peake (30:01):
Has anyone looked at the pigs? Bacon? I don't want to, I'm very sad about all of this and not just because it's impacting my breakfast, but seriously, if it's in one domestic food animal source and it's moved to a second one, are we looking for it in pigs now?
Matt Koci (30:23):
Honestly, I don't know of any active surveillance programs in pigs that are sort of publicly known. I would be surprised to find out that no one is looking 'cause classically pigs are known as the mixing vessel. So for the longest time when we thought the next pandemic we were going to deal with, the one that we just passed, we've always thought flu was going to be the next pandemic. And that we've had several pandemics for flu over human history. And the theory has always been that pigs got infected with bird viruses and human viruses, influenza viruses. They got scrambled up and then the pig coughed out sort of a new virus that was half pig or a little bit pig, a little bit human and a little bit bird and so pigs can get bird flu. They don't typically get sick or show signs. They can get human flus. They typically don't get very sick or show signs, but they can get infected with both.
Tracey Peake (31:29):
Yeah, so that's-
Matt Koci (31:33):
They could be part of the problem.
Tracey Peake (31:34):
... what we worry about, yes. Okay.
Matt Koci (31:38):
But I will say, but there's a different virus, African swine fever virus. It doesn't cause any problems for humans. There's really zero to no chance that anyone's concerned that's going to jump to humans. But that's a virus that the swine industry has been worried about and has been slowly moving up through the tropics or up through the Caribbean towards us and we're afraid is going to get here. And if it does, it would be devastating for the pork industry and in ways maybe to make bird flu look like a hiccup. And so because of that bio-security and awareness of disease control and containment amongst the swine industry has been at a really high pace for a while. And so they're on the lookout for emerging diseases in pigs, especially after what they had to deal with with PEDV a few years ago. And so again, I would be surprised no one's looking, no one's found anything worth reporting, but pigs could be part of this equation at some point. But right now, the only thing we're really keeping an eye on is cows and chickens.
Tracey Peake (32:53):
Okay. And don't drink raw milk and also cook your food, and keep your fingers crossed and save your pennies for the eggs. Right? So viruses are the worst. They're just stinkers. And you're a virologist by training. So my final question that I always ask everyone who comes on the podcast is, what is the coolest thing that you know about viruses?
Matt Koci (33:29):
That's an excellent question. Some of those things, it would either take me a week to answer or 30 seconds. I think really, and this might not be exactly what you're looking for, but the thing that's always, I don't know if impressed is the right word, but we'll go with impressed right now, impressed me about viruses is flu has 10 genes, we've got thousands of genes. COVID had roughly the same number, 10, 15, 12 genes, off the top of my head, I can't remember exactly the numbers in the coronavirus, but proportionately in terms of their size, you can't even see them with a microscope. So these tiny things with this ridiculously small number of genes, but they have the capacity to make us not be able to find toilet paper on the grocery store shelves.
Tracey Peake (34:29):
Yeah.
Matt Koci (34:31):
The fact that these ridiculously small, almost little shards of genomes have the capacity to take over an animal infinitely bigger than it, and also not just take over that animal, but make it sick or kill it, but do it in a way that completely causes just the socioeconomic fabric of a society to collapse because of how it pulls this one thread and then everything else crumbles underneath it.
Tracey Peake (34:58):
Yeah. Well, that's definitely impressive in some terrible ways too. But yeah, viruses, man.
(35:05):
Well, thank you so much for being here today. This has been really interesting and kind of sobering. But thank you again for coming on today. It's been a pleasure.
Matt Koci (35:30):
My pleasure.
(35:45):
We've been speaking today with Matt Koci, a virologist and immunologist in NC State's Prestage Department of Poultry Science.
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