Influenza

The world is teetering on the edge of a pandemic that could kill
a large fraction of the human population

Robert G. Webster and Elizabeth Jane Walker

It has all the makings of a cheesy
Hollywood horror flick: A shape-
shifting killer travels the globe, leaving
millions of corpses in its wake, and the
world’s medical community can’t stop
the carnage. It's a sophomoric idea for
a movie script, but that's exactly what
unfolded during the waning months of
the first World War, late in 1918, and
through much of 1919. Within 10
months the influenza virus affected the
lives of up to 500 million people across
the globe and killed at least 20 to 40
million—more than twice the number
who died on the battlefields of World
War 1. Many epidemiologists believe
that a similar scenario will happen
again. But this time it will be worse.
This is not hyperbole. In 1997 the
world came perilously close to another
global epidemic of the “flu.” If this par-
ticular virus had attained the ability to
spread from person to person, the pan-
demic might have taken the lives of a
third of the human population. As it
was, only six people died—and all of
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them had contracted the virus from
chickens sold in Hong Kong poultry
markets. The-only thing that saved us
was the quick thinking of scientists
who convinced health authorities to
slaughter more than a million domesti-
cated fowl in the city’s markets. The
avian virus turned out to be a new
strain—one that the human population
had never seen before. These deadly
new strains arise a few times every
century, and the next one may arrive
any day now.

Most of us are reminded of influenza
every autumn when the medical com-
munity invites the public to receive the
annual “flu shot,” or when we suc-
cumb to a mild form of the disease dur-
ing the winter months. Symptoms typi-
cally include fever, chills, sore throat, a
lack of energy, muscular pain,
headaches, nasal congestion and a sup-
pressed appetite. But the flu can quick-
ly escalate, prompting bronchitis, sec-
ondary infections, pneumonia, heart
failure and, in many cases, death. In-
fants, the elderly and people with sup-
pressed immune systems are at highest
risk of dying from the flu. People who
have serious conditions such as lung or
cardiovascular disease are also in dan-
ger. The exception to these risk factors
occurred in the 1918 “Spanish flu” pan-
demic, when almost half of the people
who died were between the ages of 20
and 40. It's still not clear why previous-
ly healthy people in this age bracket
had such high mortality rates.

Lesser influenza pandemics took
place in 1957 (the “Asian flu”) and
1968 (the “Hong Kong flu”). There
were also flu “scares” in 1976 (the
“swine flu”) and in 1977 (the “Russ-
ian flu”). Precisely how and when the
influenza virus will develop into an
extremely pathogenic form is beyond

our current ability to predict. We un-
derstand the virus’s structure, how it
enters the cells of the human body
and how it evades detection by the
host’s immune system, but knowing
these things is not enough to stop an-
other pandemic. The issues extend be-
yond science into the realms of inter-
national and local politics, national
budgets, and deeply entrenched cul-
tural traditions. The purpose of this
article is not to instill fear, but to edu-
cate—the more people there are who
understand the problems, the more
chance we will have to contain the
next outbreak.
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Influenza is spread from person to per-
son by coughs and sneezes, but the
virus doesn't begin its journey in a hu-
man host. Instead, wild aquatic birds
such as ducks and shore birds perpetu-
ate the influenza viruses that cause hu-
man pandemics. Although these birds
carry the genes for influenza in their in-
testines, they usually don’t become sick
from the virus. And because they can
migrate thousands of miles, the healthy
birds can spread the virus across the
globe even before the microbe makes
contact with the human population.

As it happens, the form of the virus
found in wild birds doesn’t replicate
well in human beings, and so it must
first move to an intermediate host—
usually domestic fowl or swine—that
drinks water contaminated by the fe-
ces of aquatic birds. Horses, whales,
seals and mink are also periodically
infected with influenza. Although the
intermediate hosts can sicken and die
from the infection, swine can live long
enough to serve as “mixing vessels”
for the genes of avian, porcine and hu-
man forms of influenza. This occurs






