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"7he pandenic ckx'k is tic'king awz1t'. It is not a question of i/, but wherr." - Dr lt Webster, 1996
Befix'e discussing the issues rel:rted to irilluenza panrlenrics, it is necessiuy to undelstiurd the nrechanisms tha
unclerlie the variabiliq, of tlte virus. -fhe 

inlluenza virus, like nrost RNA viruses, is geneticallv highlv variable and
this valiability gives tise t<r a constant changing of the arrrigenicitv of the virls. This, in itself, is not peculiar t<r
influenza. However, what is unique to the virus is that tlis antigenic ch:urgeabilit-v c<xrsftntly gives rise t<> nen,strains
of virus which :rre nble to escape the inununitv which the population builds up to the predecessor strain. The
epiclenriologv <>f inlluenza is thus characterizecl by the curstant advent of ner.r' :urtigenic strains of the vims giling rise
to recuring epidemics of infection.
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CI.ASSIFICATION OF
INFLUENZA VIRUSES

Influenza is classified into 3 types,
based on the antigenicity called the
nucleoprotein which intimately sur-
rounds the RNA genome of the virus.
As it is an internal protein, it is not
variable. The 3 types are referred to as
type A, type B and type C. (Type C
causes a rather trivial mild upper respi-
ratory tract infection, and is therefore
not a component of influenzavaccine.)

Type A influenza virus is further
subdivided into subtypes based on the
an t i gen i c i t y  o f  t he  two  p ro te ins
embedded in the envelope of the virus.
These are used to attach and penetrate
the host cell. They are haemagglutinin
(HA) (so named because the protein
agglutinates red blood cells, which
forms the basis of the serolosical test

used to identify the virus using specific
ant isera -  the haemagglut inat ion
inhibition or HI test) and neuraminidase
(NA) (so named because this protein is
an enzyme which digests the neuraminic
acid receptor of the cell to allow the
attached virus to penetrate into the cell).

A number ofhaemagglutinins (HA s)
and neuraminidases (NA s) have been
described in nature, but so far only the
HA's (Hl, H2 and H3), and two NA's,
(Nl and N2), have been found in man.
Only three subtypes have infected
humans,  namely HlNl ,  H2N2 and
H3N2. At present, two of the subtypes
that infect man, HlNl and H3N2, are
in co-circulation.

Each ofthe type A and B subtypes
are in tum, subdivided into strains based
on the antigenicity of the HA protein.
This is done by using more specific
antisera, as will be discussed below, than

that used for subtyping. The strains are
designated according to a formula which
describes their full pedigree, i.e. type,
subtype, geographical location ofwhere
first isolated and the year of isolation.
Hence the virus strains incorporated into
the 1997 vaccine were designated as A"/
Texas/3 6/9 | 9H 1 N I ), NWuhanl 359 19 5
(H3N2) B/Bei j ing/184193 and Bl
Harbin/O1 /94. (The additional number
before the year of isolation is merely a
laboratory identifi cation number.)

THE MECFIANISMS OF
INFLUENZA VIRUS
VARIABILITY

There are 2 ways in which influenza
virus can change its antigenicity. The
one is a rare, but dramatic, event and
the other, a much more common and
subtle change.
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ANTIGENIC SHIFT

Influenza virus is one ofthe few viruses
in which the individual genes occur on
separate and discrete pieces ofnucleic
acid instead of the more usual complete
single strand for the whole genome. As
a result of this, if two different subtypes
happen to infect the same cell, genes
from different origins may be swopped
when the progeny virus is put together
in the assembly phase of the virus'
replication. Usually the alien gene or
genes will produce an inconsequential
hybrid progeny virus which cannot
survive or be propagated. This process
is called reassortment, and the hybrid
offspring are referred to as reassortants.
The pr imary mix ing bowls where
reassortment is thought to take place in
nature are the vast flocks of wild birds,
including waterfowl, found in China,
with the pig acting as an intermediate
host for man. In China and the Far East,
the enormous human populations come
into close contact with these animal
reservoirs, which harbour a great variety
of influenza subtypes. Nevertheless,
reassortment producing a new human
virus is a rare event, happening about
once every 10-40 years. When it does
occur, it gives rise to a completely new
subrype of virus (acquiring a totally new
HA and sometimes a new NA protein
as well), to which the human population
will be readily susceptible. This has
resul ted in  dramat ic  and sudden
classical pandemics such as the 1918/
l9 Spanish flu pandemic, rhe 1957
Asian flu pandemic and the 1968 Hong
Kong flu pandemic. The sudden and
major change in antigenicity ofthe virus
is hence called antigenic shift.

ANTIGENIC DRIFT

This is a more subtle change in the
antigenicity of the HA protein - the
protein involved specifically in the
critical attachment of the virus to its
receptor on the host cell. Thus, even
subtle changes (i.e. sometimes only one
or two amino acids) may enable the
virus to elude the host's immunity.
These HA mutations occur readily and
cont inual ly .  Point  mutat ions ( i .e .
substitution of one amino acid) usually
do not translate on their own into a
significant antigenic change. Howevel
accumulation of these point mutations
under the select ive pressure of

ant ibodies formed in innumerable
human hosts will eventually produce
meaningful antigenic change, resulting
in a virus which can spread throughout
the  human  popu la t i on  caus ing
widespread epidemic activity. This
more gradual but progressive change is
thus called antigenic drift, and it gives
rise to new antigenic strains of influenza
approximately every 3-5 years.

AND THEN THERE $TAS H5

Nl INFLUENZA.. . " . . .

ln 1997 the first human case of an H5N1
infection was discovered in Hong Kong
when a three year-old boy died. This
virus, which was known to infect and
kill poultry, had never been known to
infect humans before. ln fact, the
possibility of avian strains infecting man
was never thought to be a possibility.
Surveil lance of this H5N1 infection
revealed that it had occurred in five of
29 poultry workers, in none of four
family members of the first case and in
only one of 54 healthcare workers who
looked after the first case. Furthermore,
there was no serological evidence of
infection in a sample of419 individuals
from the general population of Hong
Kong. This epidemic became known
as the 'Hong Kong bird flu'. Further
outbreaks of this virus occurred later in
the year and eventually a total of l8
cases were reported, 6 of whom died.
It was evident, therefore, that the virus
was virulent. However, the pandemic
potent ia l  o f  the v i rus was c lear ly
hampered by its inability to be easily
transmitted between humans. The
epidemic was eventually terminated by
a mass slaughter of poultry in Hong
Kong and the surrounding region.

MECHANISMS OF

INFLUENZA EPIDEMICS

. Genetic reassortment H3N2

. Reappearance of subtype - HlNl
t97',7

. Adaptation of avian strain H5N1

PANDEMIC INFLUENZA

Pandemics of influenza have occured
th is  century at  i r regular  in tervals ,
notably the 'Spanish Flu' Pandemic
which claimed over 20 million lives in
1918.  (There were approximately  9
million deaths attributed to the First

World War activity.) It is estimated that
there were I million deaths associated
with the 1957 'Asian Flu' and 700 000
deaths attributable to the 1968 'Hong

Kong lnfluenza'. These pandemics
have been associated with an antigenic
shift, which in tum is related to a genetic
reassor tment  in  the v i rus.  The
devastating effects of influenza are
related to both the virulence of the virus
and  a l so  t o  a  suscep t i b i l i t y  o f
populations who lack any background
immunity to the new viruses. Historical
records suggest that another pandemic
of influenza is long overdue. It is
interesting to reflect that. as previous
pandemic strains have originated in the
East, the next may have a similar source
of origin. Clearly, intense surveillance
of  v i ruses that  c i rcu late in  av ian species.
animals and human beings is necessary
to detect the emergence of such a strain

Many countries in the world have
protocols that  deal  wi th pandemic
influenza. Committees consisting of
scientists, public health officials, vac-
cine manufacturers and pharmaceutical
cornpanies have been constituted, whose
function is to provide plans to deal with
the next pandemic. As the pandemic
virus will be unique and unpredictable,
it will be necessary to accelerate the
manufacture of large amounts of a new
appropr iate vaccine and a lso to
stockpile and set up lines of supply of
antiviral drugs. The anticipated number
of cases is likely to be overwhelming,
and the infrastructure necessary to
provide prevention and care ofinfected
individuals will also need to be sub-
stantial. Interestingly, the prioritization
of vaccine and drug distribution will be
different to the current guidelines for
annual influenza immunization, in that
key personnel in the community should
be the first to receive the vaccine.
Included in this category would be
doctors,  heal th care professionals,
ambulance drivers, police and military
pe rsonne l ,  a l l  o f  whom wou ld  be
required to mount and coordinate an
effective pandemic response.

INFLUENZA VACCINE

STRAINS FOR FLU SEASON

2003

. A/Moscow/10/99 (H3N2)-like

. AN Caledonial2Ui99 (HlNl)-l ike

. B/HongKongl330/2001-likestrains
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FREQUENTLY ASKED

QUESTIONS

What is the difference between a

cold and inlluenza?
Both give a runny nose and cough, but
influenza is far more severe.

Influenza has an abrupt onset with
headache, muscle pains, fever, sore
chest and cough. It is accompanied by
severe malaise, and often persist for
weeks af ter  the acute phase.  The
complication rate for bronchitis and
pneumonia is also increased.

Can I get influenza fram the

vaccine?
The influenza vaccine is an inactivated
vaccine, manufactured by growing the
three strains of virus and inactivating
them with formalin. As the vaccine is
inactivated, it cannot cause influenza
when given to a patient.

lVhy is annual influenza

vaccina tion necessary?
There are two reasons for this. Firstly,
inactivated vaccines have a l imited
durat ion of  protect ion and annual
immunization is necessary. Secondly,
because the in f luenza st ra ins are
cont inual ly  changing,  the vaccine
formulation has to be updated on an
annual basis.

lVho should receive annual

inlTu enza vaccina tion ?
. Persons who are at risk for influenza

and its complications because of
underlying medical conditions and
who are receiving regular medical
care for conditions such as chronic
pulmonary and cardiac disease,
chronic renal  d isease,  d iabetes
mel l i tus and s imi lar  metabol ic
disorders and individuals who are
immunosuppressed.

. Residents of old-age homes and
chronic care and rehabi l i ta t ion
rnstltutlons.
Chi ldren on long- term aspi r in
therapy.
Medical and nursing staff respon-
sible for the care ofhigh-risk cases.
Adults and children who are family
contacts of high-risk cases.
All persons over the age of65 years.
Any persons wishing to protect
themselves from the risk of con-
tracting influenza, especially in

industrial settings, where large-scale
absenteeism could cause significant
economic losses.

. Sportsmen and athletes, not only
because of  the ser ious ef fects
influenza may have on training
programme, but also because of the
potent ia l  danger of  a bout  of
infl uenza during vigorous exercise.

Con train di ca ti on s fo r inll u en z a

vaccine
. Persons with a history of severe

hypersensitivity to eggs.
. Persons with acute febrile illnesses

should preferably be immunized
after symptoms have disappeared.

. The vaccine, although considered
safe dur ing pregnancy,  should
ideally, be delayed until the second
or third trimester to minimize the
theoretical risk of teratogenicity.
However, if high-risk indications
exist, delaying immunization should
be avoided.

Side-effects of vaccin a tion
Transient pain at the injection site and
a mild influenza-like feeling can occur
in 5-10 %o of vaccinees. These side-
effects are more prevalent in older
subjects.

When should the vaccine be

given?
It takes about two weeks to develop an
immune response, and this response
lasts for  approximately  one year .
Ideally, the vaccine should be given
during the months of March and April.

How effective is the vaccine?
In young healthy subjects the efficacy
can be as high as 90oh, but this is
reduced in elderly, frail and immuno-
suppressed patients. However, in these
pat ients i t  has been shown to be
protective against the complications that
can lead to hospitalization and death.D
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