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Influenza – 
are we on the brink of a pandemic?

Is there another
influenza pandemic
coming – if so,
when will it arrive
and how bad will it
be?

Spring 2003 is heralding a flurry of confirmed or
suspected influenza activity. In February, H5N1 avian
influenza virus was recovered from a father and son both
hospitalized in Hong Kong. The family had travelled to
Fujian province, China. The alert came when the 9-year-
old boy was admitted to hospital in Hong Kong upon
their return. Although he recovered, his father died. It
transpired that the boy’s sister had become ill during
the visit to the mainland and died there in a local
hospital, whereas the mother had recovered. It is not
clear whether any of them might have acquired
infection from each other rather than from an avian
source. Human-to-human transmission is a prerequisite
in the onset of a new pandemic. Preliminary reports
confirm that the recovered viruses do not contain any
human viral RNA segments, but whether there are any
mutations that might enhance human transmission
awaits experimental enquiry.
All this takes place against a background of hazy 
reports from China of hundreds of cases of an atypical
pneumonia and some associated deaths, and a hospital-
based outbreak of acute respiratory syndrome in Hanoi,
Vietnam in which the index case had recently visited
Hong Kong. More hospital-associated atypical
pneumonias in Hong Kong are being investigated and a
mystery respiratory disease is spreading quickly across
air travel routes.
It is only 6 years since another H5N1 influenza virus
outbreak in Hong Kong demonstrated for the first time
the potential of influenza virus to transmit from birds to
man without an intermediate host. In the 1997
incident, 18 people were infected and six died. After a
mass poultry cull, the murmurs of pandemic panic
ebbed away. But ever since, a close eye is kept on the
genetic activity of influenza viruses in the South East
Asian ‘epicentre’, and other regions of the world. This
reveals an incredible promiscuity where genetic
mutations and re-assortments are begot in the virus
‘primordial soups’ which are the lakes on migratory
pathways, the live bird retail industry and the intensive
poultry farming businesses of Europe, South America
and Asia. Any of these arenas might nurture the next
pandemic virus. Indeed, there is a current H7N7
outbreak in poultry farms in the Netherlands and
Belgium with associated cases of human conjunctivitis.
Although we don’t know how many steps away from a
pandemic virus we are when these sentinel zoonotic
cases are picked up, the more frequently avian influenza
viruses replicate in humans, the greater is the potential
pandemic risk.
The impact of the next pandemic will depend on
several factors which include our ability to control the
virus, and the nature of the virus itself. The recent
outbreaks of H5 and H7 influenza are worrying because
both subtypes can transform into highly pathogenic
‘fowl plague’ viruses where virus tropism, usually
limited to areas of the body in which trypsin-like
protease can activate the HA protein into its fusogenic

form, is extended because the multiple basic amino
acids at the HA cleavage site render it susceptible to
ubiquitous proteases. However, the surge of research
into the molecular basis of virulence since the 1997
H5N1 outbreak has shown that influenza pathogenicity
is also determined by mutations in viral genes such 
as polymerase and non-structural protein which 
increase replication in mammalian hosts and lead to
inappropriate cytokine responses. Interestingly, despite
all this new information, we still do not understand
why the 1918 Spanish flu virus, which is painstakingly
being pieced together from RT-PCR fragments, was so
virulent that it remains the single biggest influence on
mortality in recent recorded history. There are clearly
many ways to skin a cat in the RNA virus world.
This year’s influenza activity will undoubtedly
stimulate more interesting research. There are many
questions to be answered: It is tantalizing that the
Hong Kong human cases are due once more to
infection with an H5 virus. Is this subtype more prone
to zoonosis than the other 11 which have not yet
‘humanized’? H7 infection has been previously
associated with human conjunctivitis – is this a
hallmark of zoonosis by this subtype? And are the
reports of increased zoonotic activity simply the result
of better surveillance mechanisms or is the virus
evolving, perhaps in the poultry host, in a way which
enhances the probability of interspecies transmission?
Since the last influenza pandemic in 1977, our ability
to respond has changed substantially because of new
antivirals and massively increased vaccinology
experience. How will we fare in the new millennium?
The immediate response of the influenza community
has been to launch a race to develop a suitable vaccine.
The experience of 1997 suggests that this will not be
straightforward. Working with viruses which are
highly pathogenic in both birds and man hampers
vaccine development and production. An avian virus,
rather than the preferred traditional re-assortant,
remains the only licensable H5 vaccine 6 years on.
Newly developed reverse genetics techniques, which
allow generation of recombinant influenza viruses to
order, offer attractive solutions, but IP and regulatory
issues may impede their practical implementation. And
meanwhile the virus is out there, mixing, breeding,
mutating. Given a little more time, or the opportunity
to acquire an internal gene set optimized for replication
and transmission in the mammalian host, the virus
progeny of 2003 may constitute our next challenge 
to pandemic preparedness.
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