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China is currently experiencing its fifth epidemic of H5N1 and then H7N9. The significant potential of this

“bird flu,” or avian influenza H7N9, since 2013 when it class of viruses to cause a human pandemic 1s a global
was first noted to cause human . public health concern, particularly

infections. The virus, which 1s Influenza viruses are because the conditions leading to
mainly transmitted from poultry notorious at mutating the rise of these infections are be-

to humans, 1s also prone to lim- CIUICkly and hence can coming more favorable — for the

1Fed human-to-human transmis- take advanta ge of viruses.
sion. To date, there have been o ]
similarity between hosts

1,258 human cases, with one- The story of how new avian influ-

third of those cases (460) occu- as well as the increased cnza viruses end up infecting

rring during this year’s epidemic frequency of interactions humans 1s similar to other instances
alone.' There are many “subty- between spe cies of “spillover,” an event that allows

pes” of avian influenza circula- the viruses to adapt over time to in-

ting in birds around the world and most of these virus- fecting species other than their natural reservoirs. Wild
es cause limited or no human infections. However, two aquatic birds are the natural reservoirs of avian influen-
avian influenzas subtypes causing high human mortality za, and human infections can occur when the virus is
have jumped from birds to humans in the last decade, exchanged between wild fowl and domestic poultry (or

= A - - A H ”f 1
FOESRLL | - | gy

. | | =8 ‘ l A ff
" NeIeN —  —————— mnn o\ !*nn =

o~ ('E MRETD (350882 Y STSNEAR SORRRA IR womro SR Sl
e 1 | - = ﬂ"‘rkm

A larger humaﬁ%zpulatmn Ieg'dé to a Iarg!'*demand far poultry
P

b

" (Charlie Fong [ //commongvikimedia. Qig/wiki/File:20094E & IERTY

HH HY4E 5= 7 Zus /&2 K )T .jpg]/CL BY-SA 1P,Ihf{tps //creativegom-
mons.org/licgnses/by-sa/1.0/legalcode]) , - ’

/|

39



H5N1 viruses (yellow) grown in MDCK cells (green)
(Cynthia. Goldsmith/CDC/Public Domain)

other animal species), and then mutates enough to be
transmitted from poultry to humans.” Spillovers are
likely happening all the time but they do not necessarily
“take” every single time. Influenza viruses are notorious
at mutating quickly and hence can take advantage of
similarity between hosts as well as the increased fre-
quency of interactions between species. Closer habita-
tion of wild and domestic birds such as poultry, and
then of humans and poultry, allows a slow percolating
phenomenon where influenza viruses adapt over multi-
ple interactions between the species to become better at
infecting humans.

Unfortunately, the largest driving force in making these
jumps possible 1s human population growth. The world
population has pushed past 7.3 billion and the United
Nations predicts, despite a declining population growth
rate, that by 2050 the human population will be 9.7 bil-
lion.” As we grow, we affect changes in land use, ex-
tending farmlands and decreasing areas of wetlands
which serve as natural reserves for wild water fowl due
to increased demands for fresh drinking water.* The
U.S. has seen a loss of 50 percent of its wetlands over
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the last couple of centuries.” Together with climate
change,® these changes have altered the distribution,
composition, and movement of wild bird species, and
in some cases have forced closer cohabitation of do-
mestic and wild birds, allowing myriads of chances for
the first step of the spillover process to occur.

A larger human population also has caused the demand
for protein sources to surge. We are raising more birds,
along with pigs and cows, for meals. Since 1961, global
meat production has quadrupled,’ responding not just
to population growth but also increasing wages and ur-
banization. The UN Food and Agriculture Organization
reported that poultry meat makes up most of the addi-
tion meat consumption worldwide, because poultry is
cheaper to produce and more atfordable to buy than
other meats.® Industrialized nations consume the most
protein per capita but the new demand is actually aris-
ing from China, as well as low- and middle-income
countries, where population growth rate 1s higher. By
2024, poultry will make up almost half of the source of
meat worldwide, all translating into a greater number of
cohorted birds in industrialized farms or on domestic



pastures interacting with other animals and wild foul.
Bird flu already wreaks significant losses on the poultry
industry worldwide, both because of the direct deaths
of sick birds but also the massive killing of healthy

birds undertaken as control measure.” '°

Not only are the human and poultry numbers increas-
ing, the growth of cities 1s creating crowded living con-
ditions that could serve as tinder if a highly infectious
strain of avian influenza were to adapt to spreading be-
tween humans. Half of the world’s population now
lives in cities and towns." “Wet” poultry markets, or
store fronts that sell live birds, 1n urban centers have
been implicated 1n the transmission of prior and cur-
rent avian influenza outbreaks in humans and their tem-
porary closure has been a key intervention in halting the
spread of new human infections."”” These markets bring
humans, poultry and other domestic animals near each
other, allowing a steady learning environment for influ-
enza viruses to adapt to infecting new species.

The mosaic of forces behind the emergence of avian
influenza pertectly encompass the concept ot Planetary
Health, the 1dea that climate change, human health, and
animal health work in tandem, and imbalance in any
part of system can lead to devastating effects every-
where."” Research attempts at predicting the rise of new
avian influenza viruses in humans consider not just in-
fectious diseases biology but also climate change sci-
ence, animal conservation, human behavioral and agri-
cultural practices, and satellite information."* These
multi-disciplinary approaches will be important not just
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in the scientific world but also in the public health
sector, as we wade further into an era where humans
become a bigger and bigger threat to their own exis-
tence.
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