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ing regulatory approval or clinical
trials. Even then, the vaccine
would be produced in batches.
The federal government also
spends $7 million annually to en-
sure a supply of fertilized eggs
(for incubating a vaccine) and
equipment, says King.

However, ID Biomedical can-
not work on a mock vaccine be-
cause it doesn’t have a manufac-
turing plant with the level of
containment required to handle
an active virus. In fact, no one in
Canada does, says King. It would
take several months to build such
a facility, before even beginning
to manufacture a vaccine.

Dr. Frank Plummer, head of
the National Microbiology Lab-
oratory, says Canada needs more
rapid vaccine development ca-
pacity. The issue of manufactur-
ing capacity is critical. “We need
to look at not only vaccines for
the H5N1, but also strategies
that might allow us to more
rapidly develop a vaccine for any
pandemic, whatever type it hap-
pens to be,” he told CMAJ.

Using current vaccine types
and manufacturing facilities, it
could take “about a year to get
enough vaccine for the Cana-
dian population,” Plummer says.
“We need to do everything we

can to shorten this.”
King acknowledges that vac-

cines, “the cornerstone of our
pandemic response … will not
be available at the beginning of
a pandemic.”

“Consequently, we are going
to have to rely on other measures
to try to mitigate or to lessen the
harm caused by the emergence
of a pandemic virus,” she says.

One of those measures is the
use of antiviral drugs, both to
treat influenza and as a prophy-
lactic for health care workers and
others considered at high risk or
deemed to provide essential ser-
vices. But Canada does not have
enough antiviral drugs stockpiled
to meet that initial need.

“We do have a limited stock-
pile of antivirals in Canada, and
this issue of having a larger
stockpile of antivirals is some-
thing that is under active and ur-
gent consideration by the Public
Health Agency of Canada,” King
says. — Laura Eggertson, CMAJ
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Pandemic influenza could develop in one of 2 ways — by recombining
or reassorting. In recombination, an influenza strain that occurs in
nature mutates and recombines to infect humans. In reassortment, a
strain of influenza that already infects humans encounters a strain that
infects another species – such as birds or pigs. It the two viruses
exchange genetic material, the novel strain can infect humans more
easily, jumping the species barrier.

Vaccinating the world: How likely?
The World Health Organiza-
tion wants 6 billion people
around the globe vaccinated in
the event of an influenza pan-
demic — but it will be 6–7 years
at best before we have the ca-
pacity to do that, says the physi-
cian who headed the successful
smallpox eradication program.

“At this point in time, we
don’t have a chance of produc-
ing vaccine in the traditional
manner and beginning to be able
to cope with a global pandemic,”
says Dr. D.A. Henderson, a pro-
fessor of medicine and public
health at the University of Pitts-
burgh. In 1974, Henderson
helped start the WHO global
vaccination program, and from
1966 to 1977  headed WHO’s
successful  global smallpox eradi-
cation campaign.

An influenza pandemic could
strike at any time (see previous
page), and unless countries
adopt and fast-track emerging
vaccine technologies, they will
run out of time.

Unlike smallpox, where the
vaccine composition needed to be
altered only every 5–10 years, in-
fluenza vaccines must be adapted
yearly to the circulating strain.
Middle-income and poorer coun-
tries do not have the resources to
continually adapt and alter vac-
cine strains, Henderson says. 

Countries also need substan-
tial, dedicated manufacturing ca-
pacity on standby in order to ac-
celerate vaccine production. 

Possible solutions include
producing more vaccine quickly
with adjuvants that don’t require
as much antigen, and incubating
vaccine in tissue cell culture
rather than eggs. Russian re-
searchers, for example, have de-
veloped a live vaccine that might
be given as a spray or droplets
and wouldn’t require as much
antigen. But these and similar
technologies have not been
adopted or developed widely.

Finding a modern method of
producing vaccine is now a high
priority, says Henderson. 

Even with adquate supplies,
distribution is problematic. Sev-
eral countries have experience
with mass vaccinations. In In-
dia, volunteers vaccinated more
than 100 million people against
polio in November 2004. In
2003, more than 35 countries in
Latin America administered 45
million measles vaccinations in
a week. But most countries do
not yet have that capacity.  

“We’re looking at [up to] 7
years before you have a really ef-
fective solution — and that’s be-
ing optimistic,” says Henderson.

Countries should prepare by
planning to accommodate more
patients in hospitals or alterna-
tive housing spaces, and stockpil-
ing antibiotics to treat secondary
infections,  he says.

People have become compla-
cent since the 1918 influenza
pandemic, because resulting pan-
demics in 1957 and 1968 killed
much fewer people, Henderson
says.  “It’s hard to crank up.” —
Laura Eggertson, CMAJ
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