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FAO–EMPRES response 

FAO has implemented emergency assistance under its 
Technical Cooperation Programme through a number 
of projects in affected countries or those at risk of infec-
tion for post-avian influenza rehabilitation.

Donors have contributed to the FAO Trust Fund 
project activities in support of efforts to control the out-
break of avian influenza (AI) in many Asian countries. 

FAO is collaborating with the World Organisation for 
Animal Health (OIE) and World Health Organization (WHO) to address the problem 
of avian influenza as well as other emerging transboundary diseases.
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Getting the bigger picture 

Controlling the disease

Stamping out, movement control, 
surveillance and vaccination have 
been implemented to control the 

Local cooked poultry
market, Lao People’s 
Democratic Republic
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Biosecurity and basic hygiene practices help to halt disease 
spread and prevent entry of infection into production units and the 
food chain. To be successful, biosecurity must be practised by all 
farmers, cooperatives, abattoirs, etc.

disease. Vaccination is used in some countries, reducing susceptibility to infec-
tion and the amount of virus shed into the environment. It also helps avoid the 
depopulation of millions of animals.

Highly pathogenic avian influenza (HPAI) type A, subtype H5N1, has 
been reported in Cambodia, China, Indonesia, Japan, the Lao People’s 
Democratic Republic, the Republic of Korea, Thailand and Viet Nam 
– all since December 2003. To obtain a composite picture of the sub-
continental scale of the epidemic, FAO is assisting in disease control 
and surveillance activities.
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Highly pathogenic avian influenza (HPAI) is a highly contagious 
disease of domestic fowl caused by a virus commonly found in waterbirds. The latter 
are usually not affected by the disease but serve as the entry point of infection into 
domestic poultry. Many of the strains that circulate in wild birds are either non-
pathogenic or low pathogenic for poultry. However, a virulent strain may emerge 
either by genetic mutation or by reassortment of less virulent strains. Once the 
virus is introduced into domestic flocks, the presence of wild birds is probably not 
essential to continue an outbreak, which spreads through other methods including 
movement of infected poultry, contaminated equipment, vehicles and personnel. 
Because of the virus’s close relationship with wild birds, HPAI strains can emerge and 
cause disease in domestic poultry in any country at any time without warning, as has 
been shown with outbreaks occurring at irregular intervals on all continents. Recent 
serious epidemics have erupted in Italy (1997), Hong Kong Special Administrative 
Region of China (1997–98 and 2003), Chile (2002) and the Netherlands (2003). In 
addition, following the outbreak in China, Hong Kong Special Administrative Region 
where 18 people were infected and 6 people died of an avian flu strain directly 
contracted from infected birds, the role of the avian species in the epidemiology 
of human influenza has had to be reconsidered, as well as the importance of the 

disease as a public health issue.
The magnitude of the 2004 outbreak in Asia highlights HPAI 

as a major epidemic transboundary disease with the potential 
to generate a great deal of concern because of the economic, 
trade and social repercussions. It has become an international 
problem that affects animal health, human health, food secu-
rity, economies and society in general. It has threatened the 
livelihood of millions of people depending on poultry for their 
subsistence; the number of poultry lost has been estimated to 
be more than 100 million. Human infections and deaths caused 
by a particular strain of the virus, H5N1, have been reported 

in Viet Nam and Thailand, which has also reported the disease and deaths in other 
non-avian species, e.g. cats. More than half of the affected countries have experi-
enced HPAI for the first time in their histories. 

The seriousness of the problem was initially brought to international attention in 
December 2003 when high rates of mortality in poultry were reported in Viet Nam. 
This information emerged from different media sources and was retrieved by FAO 
and other international organizations through animal disease intelligence systems. 
However, the situation had probably been dormant for some months or more, 
underestimated or simply not recognized because of deficient disease surveillance 
systems.

Local live poultry market 
in the Lao People’s 
Democratic Republic
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The disease

Avian influenza (AI) has been recognized as a highly lethal generalized viral disease 
of poultry since 1901. In 1955, a specific type (A) of influenza virus was identified 
as the causal agent of what was then called “fowl plague”. It has since been found 
that AI viruses cause a wide range of disease syndromes, ranging from severe to 
mild, in domestic poultry.

Aetiology
The influenza viruses that constitute the family Orthomyxoviridae are classified into 
types A, B or C based on differences between their nucleoprotein and matrix protein 
antigens. AI viruses belong to type A. Influenza viruses are further categorized into 
subtypes according to the antigens of the haemagglutinin (H) and neuraminidase 
(N) projections on their surfaces. There are 14 haemagglutinin subtypes and 9 neu-
raminidase subtypes of influenza A viruses, and AI viruses have representatives in 
all of these subtypes. However, to date all highly pathogenic AI viruses that cause 
generalized rather than respiratory disease belong to either the H5 or H7 subtype. 
The pathogenicity of AI viruses is correlated to the ability of trypsin to cleave the 
haemagglutinin molecule into two subunits. Highly pathogenic strains of H5 and H7 
viruses have several amino acid residues at the cleavage site. Trypsin sensitivity and 
amino acid sequencing can be used diagnostically to determine whether or not an 
isolated virus is potentially pathogenic.

Virulence
Influenza A viruses infecting poultry can be divided into two distinct groups on the 
basis of their ability to cause disease in chickens. The most virulent viruses cause 
“fowl plague”, now termed “highly pathogenic avian influenza” (HPAI), in which 
mortality may be as high as 100 percent. These viruses have been restricted to 
subtypes H5 and H7, although not all viruses of these subtypes cause HPAI. Other 
viruses cause a much milder, primarily respiratory, disease designated “low patho-
genic avian influenza” (LPAI), which nevertheless may be 
exacerbated by other infections or environmental condi-
tions, resulting in a much more serious disease.

Natural hosts
Domestic fowl, ducks, geese, turkeys, guinea fowl, quail 
and pheasants are susceptible. Disease outbreaks occur 
most frequently in domestic fowl and turkeys. A particular 
strain may produce severe disease in turkeys, but not in 
chickens or any other avian species. Therefore, it would be 
impossible to generalize on the host range for HPAI, for it 
may vary with the isolate. This assumption is supported by 
reports of farm outbreaks where only a single avian species 

White ducks in a Hanoi 
market, Viet Nam
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of several species present on the farm has become infected. Many species of wild 
birds, particularly waterfowl and sea birds, are also susceptible, but infections in 
these birds are generally subclinical.

Epidemiology
The immediate source of infection for domestic poultry can seldom be ascertained, but 
most outbreaks probably start with direct or indirect contact of domestic poultry with 
waterbirds. Many of the strains that circulate in wild birds are either non-pathogenic or 
mildly pathogenic for poultry. However, a virulent strain may emerge either by genetic 
mutation or by reassortment of less virulent strains. Scientific evidence indicates that 
the former mechanism occurred in 1983–87 in the eastern United States of America.
Swine appear to be important in the epidemiology of infection of turkeys with swine 
influenza virus when they are in close proximity.

Other mammals do not appear to be involved in 
the epidemiology of HPAI. However, during the 2004 
HPAI crisis in Southeast Asia, infections of cats were 
reported. The infection of humans with an H5 avian 
influenza virus in China’s Hong Kong Special Admin-
istrative Region in 1997 has resulted in a reconsidera-
tion of the role of the avian species in the epidemiol-
ogy of human influenza. 

Once AI is established in domestic poultry, it is 
a highly contagious disease, and wild birds are no 
longer an essential ingredient for spread. Infected 
birds excrete the virus in high concentration in their 
faeces and also in nasal and ocular discharges. Once 
introduced into a flock, the virus is spread from flock 
to flock by the usual methods involving the move-

ment of infected birds, contaminated equipment, egg cartons, feed trucks and serv-
ice crews, to mention a few. The disease generally spreads rapidly in a flock by direct 
contact, but on occasion spread is erratic.

Airborne transmission may occur if birds are in close proximity and with appro-
priate air movement. Birds are readily infected via instillation of the virus into the 
conjunctival sac, nares or trachea, and the virus is transmitted among waterfowl by 
cloacal drinking. Preliminary field and laboratory evidence indicates that the virus 
can be recovered from the yolk and albumen of eggs laid by hens at the height of 
the disease. The possibility of vertical transmission is unresolved; however, it is un-
likely infected embryos could survive and hatch. Attempts to hatch eggs in disease 
isolation cabinets from a broiler breeder flock at the height of disease have failed 
to result in any AI-infected chickens. This outcome does not mean that broken con-
taminated eggs could not be the source of virus to infect chicks after they hatch in 
the same incubator. The hatching of eggs from a diseased flock would likely be as-
sociated with considerable risk. 

The village scene: chickens, 
ducks and pigs, Lao People’s 
Democratic Republic
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Incubation period
The incubation period is usually three to seven days, depending upon the strain, the 
dose of inoculum, the species and the age of the bird.

Clinical signs
The clinical signs are very variable and are influenced by factors such as the virulence 
of the infecting virus, species affected, age, sex, concurrent diseases and environ-
ment.

In virulent (or highly pathogenic) AI, the disease appears suddenly in a flock, and 
many birds die either without premonitory signs or with minimal signs of depression, 
inappetence, ruffled feathers and fever. Other birds show weakness and a stagger-
ing gait. Hens may at first lay soft-shelled eggs, but soon stop laying. Sick birds often 
sit or stand in a semi-comatose state with their heads touching the ground. Combs 
and wattles are cyanotic and oedematous and may have petechial or ecchymotic 
haemorrhages at their tips. Profuse watery diarrhoea is frequently present, and 
birds are excessively thirsty. Respiration may be laboured. Haemorrhages may occur 
on unfeathered areas of skin. The mortality rate varies from 50 to 100 percent. In 
broilers, the signs of disease are frequently less obvious with severe depression, inap-
petence and a marked increase in mortality being the first abnormalities observed. 
Oedema of the face and neck and neurological signs such as torticollis and ataxia 
may also be seen. The disease in turkeys is similar to that seen in layers, but it lasts 
two or three days longer and is occasionally accompanied by swollen sinuses. In 
domestic ducks and geese the signs of depression, inappetence and diarrhoea are 
similar to those in layers, though frequently with swollen sinuses. Younger birds may 
exhibit neurological signs. Ducks infected with HPAI and excreting the virus may not 
show any clinical signs or lesions.

Pathology
Birds that die of peracute disease may show minimal gross lesions, consisting of de-
hydration and congestion of viscera and muscles. In birds that die after a prolonged 
clinical course, petechial and ecchymotic haemorrhages occur throughout the body, 
particularly in the larynx, trachea, proventriculus and epicardial fat, and on serosal 
surfaces adjacent to the sternum. 

There is extensive subcutaneous oedema, particularly around the 
head and hocks. The carcass may be dehydrated. Yellow or grey 
necrotic foci may be present in the spleen, liver, kidneys and lungs. 
The air sac may contain an exudate. The spleen may be enlarged and 
haemorrhagic. 

AI is characterized histologically by vascular disturbances leading to 
oedema, haemorrhages and perivascular cuffing, especially in the myo-
cardium, spleen, lungs, brain and wattles. Necrotic foci are present in 
the lungs, liver and kidneys. Gliosis, vascular proliferation and neuronal 
degeneration may be present in the brain.

Severe oedema of the comb, 
wattles and periorbital area 

in a chicken
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Oedema of the comb and 
wattles accompanied by foci 

of ischemic necrosis in
a chicken
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Subcutaneous haemorrhage
 of the legs and feet with 

severe oedema of the feet
in a chicken
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Differential diagnosis
The following diseases must be considered in the differential diagnosis of HPAI:

Other diseases causing sudden high mortality: 
• Newcastle disease
• infectious laryngotracheitis
• duck plague
• acute poisonings
Other diseases causing swelling of the combs and wattles: 
• acute fowl cholera and other septicaemic diseases
• bacterial cellulitis of the comb and wattles
Less severe forms of the disease may be confused with, or complicated by, many 

other diseases with respiratory or enteric signs. AI should be suspected in any disease 
outbreak in poultry that persists despite the application of preventive and therapeu-
tic measures for other diseases.

Laboratory diagnostic specimens

Specimens required
Specimens should be collected from at least six birds. Preferably, three should be 
birds showing signs of the acute disease, and the other three may be recently dead. 

Swabs of tracheal and cloacal contents, brain and heart 
blood should be collected aseptically for confirmational 
and differential diagnostic purposes. The material col-
lected on the swabs should be mixed into 3 ml aliquots 
of transport medium in sterile bottles and the swabs dis-
carded. The transport medium may be sterile brain-heart 
infusion broth containing 5 000 units of penicillin and 
5 000 µg of streptomycin per millilitre, or equal parts of 
glycerol and phosphate-buffered saline with the same an-
tibiotics added. Tracheal and cloacal swabs should also be 
collected from selected live birds in the flock. At autopsy, 
unpreserved specimens of brain, trachea, spleen and intes-
tinal contents should be collected for isolation of the virus. 
Impression smears should be made of internal organs, 

including kidney and pancreas, for detection of viral antigen by immunofluorescent 
techniques.

Blood samples should be collected for serum. Samples should be taken from sev-
eral birds in the flock.

Transport of specimens
Unpreserved tissues and swab material should be chilled and forwarded on water 
ice or with frozen gel packs. If delays of more than 48 hours are expected in transit, 
these specimens should be frozen and forwarded with dry ice.

Necroscopy on ducks at 
the Diagnostic Laboratory at 
the National Animal Health 
Center in Vientiane, Lao 
People’s Democratic Republic
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Laboratory procedures
AI virus is most commonly isolated by inoculation of swab material 
or tissue homogenates into nine- to eleven-day-old embryonated 
chicken eggs by the allantoic sac route. The embryos may or may 
not die, but in any case the presence of the virus can be detected 
by haemagglutinin tests on harvested allantoic fluid. Its identity is 
confirmed by agar gel diffusion or haemagglutination inhibition 
tests using specific antiserum. Rapid diagnosis can be made by 
the detection of viral antigen in tissue impression smears using 
immunofluorescence, or by antigen detection enzyme-linked im-
munosorbent assay (ELISA) on tissue homogenates. The pancreas and kidneys are 
the organs in which antigen is most often demonstrable. Isolates of the virus can be 
serotyped to determine their haemagglutinin and neuraminidase subtypes. Patho-
genicity tests are carried out by inoculating four- to six-week-old chickens intrave-
nously or into the caudal thoracic air sac with an inoculum prepared from infectious 
allantoic sac fluid. A pathogenicity index is determined from the number of healthy, 
sick, paralysed and dead birds observed each day for ten days post-inoculation. In 
vitro tests, based on the ability of the virus to produce plaques in cell cultures in the 
absence of trypsin, are also useful for pathotyping strains of the virus. However, 
polymerase chain reaction and gene sequencing procedures can be used for rapid 
determination of the pathogenic potential of an AI virus. This is an important aspect 
in determining the role of the virus in the disease seen in the field. Group-specific 
antibody can be detected by ELISA in serum samples from birds two weeks or more 
after they first show clinical signs. 

Once the subtype of the virus has been determined, haemagglutination inhibition 
tests can be used for active surveillance to detect antibodies.

Bibliography
Alexander, D.J. 2000. A review of avian influenza in different bird species. Vet. 

Microbiol., 74(1–2): 3–13. 
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History of HPAI occurrence in the world

HPAI has been recognized for well over one hundred years, and it seems clear that 
for the first third of the twentieth century the virulent disease was endemic in some 
countries and occurred fairly regularly in others. Since the first report of an HPAI 
outbreak caused by a virus of H5 subtype, in 1959, primary outbreaks of HPAI in 
poultry have been reported several times. The outbreaks have been caused by in-
fluenza A viruses of either H7 or H5 subtype. Barring the recent crisis, most of the 
previous outbreaks have shown very limited spread, some, such as that in the United 
Kingdom (England) in 1991, being self-limiting to a single flock of birds. However, 
in the United States of America in 1983 and Pakistan in 1995, the disease became 
widespread, infecting many flocks and causing enormous losses both economic and 
in the number of birds that died or were slaughtered as part of control policies. 

In 1997, a highly pathogenic H5N1 avian influenza virus caused serious disease 
in both people and poultry in China, Hong Kong Special Administrative Region. 
Eighteen human cases of disease were recorded, six of which were fatal. This unique 
virus was eliminated through total depopulation of all poultry markets and chicken 
farms in December 1997. Other outbreaks of HPAI caused by H5N1 viruses occurred 
in poultry in 2001 and 2002. These H5N1 viruses isolated had different internal 
gene constellations from those isolated in 1997. Since 1995 there have been several 
outbreaks of AI in Pakistan. Outbreaks were reported of HPAI type A, subtype H7N3, 
in 1995 and 2003 and low pathogenic avian influenza (LPAI) type A, subtype H9N2, 
in 1998. Outbreaks of a highly pathogenic strain of avian influenza virus A (subtype 
H7N7) have been reported in various poultry farms in the Netherlands since Febru-
ary 2003 with one death and more than 80 cases of mild disease in humans. Recent 
cases of the disease in poultry have also been reported in Belgium.
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Outbreaks of HPAI virus type A reported in poultry, 1959 to 2004

Year Country/region Species Virus subtype(s)

1959 United Kingdom (Scotland) Chicken H5N1

1963 United Kingdom (England) Turkey H7N3

1966 Canada (Ontario)  Turkey H5N9

1976 Australia (Victoria)  Chicken H7N7

1979 Germany1 Chicken H7N7

1979 United Kingdom (England) Turkey H7N7

1983–1985 United States (Pennsylvania) Chicken H5N2

1983 Ireland Turkey H5N8

1985 Australia (Victoria)  Turkey H7N3

1991 United Kingdom (England) Turkey H5N1

1992 Australia (Victoria) Chicken H7N3

1994 Australia (Queensland)  Chicken H7N3

1994 Mexico Chicken H7N2

1994 Australia (New South Wales) Chicken H7N4

1994–1995 Pakistan Chicken H7N3

1997 China (Hong Kong SAR) Chicken H5N1

1997 Italy Turkey H5N2

1999–2000 Italy Turkey H7N1

2001 China (Hong Kong SAR) Poultry H5N1

2002 China (Hong Kong SAR) Chicken H5N1

2002 Chile Chicken H7N3

2003 Pakistan Chicken H7N3

2003 China (Hong Kong SAR) Chicken H5N1

2003 Netherlands Chicken H7N7

2003 Belgium Chicken H7N7

2003 Germany Chicken H7N7

2003–2004 South and Southeast Asian countries2 Chicken H5N1

2004 Canada Chicken H7N3

1 Former German Democratic Republic (GDR).
2 See Table, page 17.
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