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The term HPAI relates to the assessment of virulence in chickens and implies
the involvement of virulent strains of virus. It is used to describe a disease of
fully susceptible chickens with clinical signs such as ocular _and nasal
discharges, coughing, snicking and dyspnoea, swelling of the sinuses and/or
head, apathy, reduced vocalisation, marked reduction in feed and water intake,
cyanosis _of the unfeathered skin, wattles and comb, incoordination, nervous
signs_and diarrhoea. In _laying birds, additional clinical features include a
marked drop in egg production usually accompanied by an increase in numbers
of poor quality eggs. Typically, high morbidity is accompanied by high and
rapidly escalating unexplained mortality. However, none of these signs can be
considered pathognomonic and high mortality may occur in their absence. In
addition, LPAI viruses that normally cause only mild or no clinical disease, may
cause a much more severe disease if exacerbating infections or adverse
environmental factors are present and, in certain circumstances, the spectrum
of clinical signs may mimic HPAI. At the First International Symposium on
Avian _Influenza held in 1981 (6), it was resolved to _abandon the term ‘fowl
plague’ and to define HPAI strains on the basis of their ability to produce not
less than 75% mortality within 8 days in_at least eight susceptible 4- to
8-week-old chickens inoculated by the intramuscular, intravenous or caudal air
sac _route. However, this definition proved unsatisfactory when applied to the
viruses responsible for the widespread outbreaks in chickens occurring in 1983
in_Pennsylvania and the surrounding states of the United States of America
(USA). The problem was mainly caused by the presence of a virus of
demonstrable low pathogenicity in laboratory tests, but which was shown to be
fully pathogenic following a single point mutation. Further consideration of a
definition to include such ‘potentially pathogenic’ viruses was undertaken by
several international groups.
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The eventual recommendations made were based on the finding that while
there have been numerous isolations of strains of H5 and H7 subtypes of LPAI,
all the HPAI strains isolated to date have possessed either the H5 or H7
haemagglutinin. Further information concerning the pathogenicity or potential
pathogenicity of H5 and H7 subtypes may be obtained by sequencing the
genome, as pathogenicity is associated with changes to the proteolytic
cleavage site of the haemagglutinin including: 1) substitutions of non-basic
with basic amino acids (arginine or lysine); 2) insertions of multiple basic amino
acids from codons duplicated from the haemagglutinin cleavage site; 3) short
inserts of basic and non-basic amino acids from unknown source; 4)
recombination with inserts from other gene segments that lengthen the
proteolytic cleavage site; and 5) loss of the shielding glycosylation site at
residue 13 in combination with multiple basic amino acids at the cleavage site.
Amino acid sequencing of the cleavage sites of H5 and H7 subtype influenza
isolates of low virulence for birds should identify viruses that have the capacity,
following simple mutation, to become highly pathogenic for poultry._In 1992, the
OIE adopted criteria for_classifying an AIV_as highly pathogenic based on
pathogenicity in chickens, growth in cell culture and the amino acid sequence
for the connected peptide. The European Union adopted similar criteria in 1992 .
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The following criteria, which are a modification of the previous OIE procedure,
have been adopted by the OIE for classifying an AlV as HPNAI:

a) One of the two following methods to determine pathogenicity in chickens is
used. A HPNAI virus is:

i)
any influenza virus that is lethall for six, seven or eight of eight 4- to 8-week-old
susceptible chickens within 10 days following intravenous inoculation with 0.2
ml of a 1/10 dilution of a bacteria-free, infective allantoic fluid

or

ii) any virus that has an intravenous pathogenicity index (IVPI) greater than 1.2.

The following is the IVPI procedure:

@ Fresh infective allantoic fluid with a HA titre >1/16 (>2 or >log2 4 when
expressed as the reciprocal) is diluted 1/10 in sterile isotonic saline.

@ 0.1ml of the diluted virus is injected intravenously into each of ten 4- to

8-week-old SAN chickens; if possible, SPF chickens should be used.

@Birds are examined at 24-hour intervals for 10 days. At each observation,

each bird is scored 0 if normal, 1 if sick, 2 if severely sick, 3 if dead. (The
judgement of sick and severely sick birds is a subjective clinical assessment.



Normally, ‘sick’ birds would show one of the following signs and ‘severely sick’
more than one of the following signs: respiratory involvement, depression,
diarrhoea, cyanosis of the exposed skin or wattles, oedema of the face and/or
head, nervous signs. Dead individuals must be scored as 3 at each of the
remaining daily observations after death?2.)

@The IVPI is the mean score per bird per observation over the 10-day period.
An index of 3.00 means that all birds died within 24 hours, and an index of 0.00
means that no bird showed any clinical sign during the 10-day observation
period.

For all H5 and H7 viruses of low pathogenicity in chickens, the amino acid
seqguence of the connecting peptide of the haemagglutinin must be determined.
If the sequence is similar to that observed for other highly pathogenic Al
isolates, the isolate being tested will be considered to be highly pathogenic.

(see Table 1, which can also be found at:
http://iwww.offlu.net/OFFLU%20Site/Projects/Table%20HPAI1%20cleavage%20site%20sequence
s.pdf).
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