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In the last issue of our sister publication, 
International Poultry Production, we 
featured two papers from the first 

Poultry Africa event that was recently held 
in Kigali, Rwanda. In this issue of 
International Hatchery Practice we report 
on the presentation ‘Avian Influenza in 
Africa’ that was given by David L. Suarez 
from the USA’s Southeast Poultry Research 
Laboratory and National Poultry Research 
Center. 

David started by introducing the influenza 
virus. This virus has a segmented single 
stranded RNA genome and there are 
currently four antigenic types, known as A, 
B, C and D, which vary in pathogenicity. This 
classification is expanded on in Table 1. 

Global epidemiology 

The global epidemiology of avian influenza 
centres on global wild bird migratory 
pathways, which basically run north to 
south, and take birds from the arctic region 
to overwinter in warmer countries in the 
south. There are eight of these pathways, as 
detailed in Table 2.  

Over the years certain pathways have 
been associated with certain viruses or 
strains of influenza and it has been 
postulated on a couple of occasions that a 
particular influenza virus has moved from 
one pathway to another by the co-mingling 
of the wild waterfowl from the two 
pathways in the arctic wastelands or 
tundras.  

The epidemiology then involves influenza 
viruses moving from the migrating wild 
waterfowl into local wild bird populations 
or poultry flocks. From these, spread to 

other animal populations occur. Some of 
these are dead end hosts, but others keep 
the virus circulating within that animal 
population. Of these populations, only pigs 
have been known to then re-infect poultry. 

Then there is the picture for low 
pathogenic avian influenza (LPAI), which 
occurs naturally in wild birds, such as gulls, 
ducks and shorebirds, but it is not normally 
found in poultry. However, transmission of 
LPAI occurs frequently and on rare 
occasions becomes established in chickens 
and turkeys causing serious disease 
outbreaks. Once an LPAI has become 
adapted to chickens and/or turkeys it can 
then be difficult to eradicate. 

Avian influenza infections cause a wide 
range of clinical signs from none at all, 
through respiratory manifestations to a 
severe disease picture with high mortality.  

Localised infections causing mild to 
moderate disease tend to be intestinal in 
wild ducks, shorebirds and poultry, whereas 
a respiratory form is common in mammals 
including man, domestic ducks and poultry. 
The systemic form of the disease, 
characterised by high mortality, is found in 
ducks, turkeys and other gallinaceous birds. 

LPAI and HPAI viruses 

Avian influenza viruses can be divided into 
LPAI and HPAI – the former causing 
inapparent or localised respiratory disease 
with mild to moderate disease and 
mortality or egg drops, whereas the latter 
causes systemic disease with high mortality. 
Currently, HPAI is only recognised as such if 
the causal virus is H5 or H7 viral type but, 
very importantly, LPAI viruses can mutate 

to HPAI. The HA cleavage site is a critical 
virulence factor. For this reason both LPAI 
and HPAI caused by H5 or H7 influenza 
viruses are globally notifiable diseases. 

The situation in Africa 

David then turned to the situation in Africa. 
Currently, H5 Goose/Guangdong HPAI 2.2, 
2.3.2.1, 2,3,4,4 and other clades, H9N2 G1 
lineage and other viral strains are present in 
Africa.  

The Goose/Guangdong H5 epizootic 
began in 1996 in Guangdong, China when 
some mortality was seen in geese. The 
causative H5N1 virus was highly pathogenic 
for chickens. The following year this virus 
caused six human deaths in Hong Kong, 
resulting in the removal of 1.4 million live 
birds from farms and live bird markets. 

In 1999 H5N1 was isolated from geese in 
Hong Kong and in 2001 it was isolated in 
Chinese duck meat exported to South 
Korea. 

In 2003 the H5N1 virus was again isolated 
in Chinese duck meat – this time it had 
been exported to Japan.  

In 2003-2004 the ‘powder keg’ exploded 
with epizootics of HPAI H5N1 occurring in 
South Korea, Vietnam, Japan, Thailand, 
Cambodia, Laos, Taiwan, Indonesia and 
Malaysia. 

Prior to 2005 HPAI H5N1 was not thought 
to circulate in wild birds but in 2005 and 
2006 major outbreaks occurred in 
waterfowl and then the disease spread via 
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Avian influenza – the 
situation in Africa and 
around the world

Type A 
 
 
 
 

Human influenza, H1N1, H3N2, pandemic H1N1 
Swine influenza, H1N1, H3N2 
Equine influenza, H3N8, H7N7 
Canine influenza, H3N8 
Avian influenza H1-16, N1-9 
Bats H17N10, H18N11

Types B and C Primarily human

Type D Proposed for cattle

Table 1. Classification of avian influenza viruses by antigenic type.

Table 2. Wild bird migratory pathways.

l Pacific Americas 

l Central Americas 

l Atlantic Americas 
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l East Asia/East Africa 
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wild birds to the Middle East, Africa and 
Western Europe. Since 1996 the H5 Goose/ 
Guangdong virus has undergone 
haemagglutinin changes known as ‘drift’, but 
since 2008, reassortment of NA genes has 
also occurred.  

This diversification gave rise to numerous 
clades which have distinct antigenic 
properties and virulence. In particular, clade 
2.3.2.1 that dominates in Vietnam has 
evolved into subgroups A, B, and C, which 
do not necessarily share cross-protection. 

In fact, new variants can escape immunity 
with vaccines based on classic strains, 
which increases the need for vaccine 
updates. For example, in Vietnam 
commercial vaccines Re-1 and Re-5 no 
longer provide protection against the new 
antigenic variants. 

Since 2006 three major wild bird 
outbreaks of H5N1 Goose/Guangdong 
lineage have given rise to three clades. 
Clade 2.2 spread to Asia, Europe and Africa, 
as did clade 2.3.2.1, whereas clade 2.3.4.4 
also went to these three areas plus North 
America. The spread of these three clades 
in Africa is shown in Table 3. 

From 2012 H9N2 became more prominent, 
especially its G1 lineage which is the most 
common of the three poultry adapted 
lineages. G1 is highly poultry adapted and 
highly transmissible and commonly 
controlled by vaccination (Egypt).  

In SPF chickens H9N2 causes low 
mortality. However, in the field it links up 
with co-infections with various viruses, 
mycoplasma and bacteria, coupled to poor 
environmental conditions, to produce field 
outbreaks with high mortality. 

Prevention is the best control 

In turning to the control of avian influenza, 
David highlighted that prevention is the 
best control tool. However, as this is often 
easier said than done that leaves us 
currently with detection and depopulation 
and vaccination. Biosecurity is very 
important as it can help reduce the spread 
of avian influenza. 

The USA was used as an example of a 
national control strategy. The first 
component of such a plan is rapid 

detection and, in the USA, this is achieved 
through the National Animal Health 
Laboratory Network (NAHLN) and is based 
on virus detection (real-time RT-PCR and 
virus isolation) and the serological 
surveillance of millions of samples a year. 
The other component is rapid response. 

All states with large poultry populations 
have an avian influenza control plan whose 
goal is to detect all avian influenza virus 
outbreaks in poultry, but with emphasis on 
H5 and H7.  

The plan covers issues such as resources 
(federal, state, and industry) available for 
indemnity, depopulation of infected flocks, 
and disinfection of farms, quarantine, 
animal movement controls, increased 
biosecurity and increased surveillance. 

However, there are some issues with 
testing and slaughtering. These generally 
centre around funding, as it is costly to 
maintain the diagnostic network, and the 
requirement of funds to be available quickly 
in order to provide a rapid response. 

To date the USA’s experience in this 
approach has been effective at identifying 
LPAI and HPAI before they spread widely. 

An exception to this was the 2014-2015 

outbreak of H5N8/N2 in the USA which 
was not contained rapidly and persisted for 
six months and involved some 50 million 
birds. 

Vaccination 

When it comes to vaccination as a control 
tool, strategies vary for notifiable H5 and 
H7 and non-notifiable subtypes such as H9 
and H6 with vaccination considered more 
frequently for non-notifiable avian 
influenza subtypes. 

In reality, in many countries vaccination is 
used to control the disease so that it can be 
lived with. This is the situation in Egypt. 

Vaccination can also be used to break the 
transmission chain but should only be used 
on those viral strains which are suitable for 
eradication. Here the value of vaccination 
lies in the fact that it significantly reduces 
viral shedding which is key for control. 
However, it should be noted that several 
countries became endemic for HPAI H5N1 
following the use of vaccination as a 
primary control tool. 

One factor about vaccination is its 
negative impact on trade exports. Currently 
available commercial HPAI vaccine types 
are detailed in Table 4.  

The ideal influenza vaccine should be 
deliverable as a single dose by mass 
administration. It should be a low cost, 
DIVA compatible vaccine with short or no 
withdrawal times for slaughter. The vaccine 
should also be efficacious in multiple avian 
species, stable for long-term storage and 
produce heterosubtypic immunity.  

Ideally, a vaccine should antigenically 
match the field strain it is being used 
against as better protection is achieved 
when the vaccine is closely matched to the 
field (challenge) strain.                     n
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H5N1 Clade 2.2 
 

First reported in 2006 with outbreaks in Benin, Burkina 
Faso, Ivory Coast, Egypt, Ghana, Niger and Nigeria  
(lineage endemic in Egypt).

H5N1 Clade 2.3.2.1c 
 

Reported in 2015-2017 from Burkina Faso, Cameroon, 
Ghana, Ivory Coast, Niger, Nigeria, Togo. 

H5N8 Clade 2.3.4.4b 
 

Reported in 2017 from Cameroon, Democratic Republic of 
the Congo, Egypt, Nigeria, South Africa, Uganda, and 
Zimbabwe.

Table 3. H5 clade distribution in Africa.

Table 4. Currently available commercial HPAI vaccines.

Traditional killed 
vaccines with natural  
LPAI viruses 

Oil emulsion adjuvants can produce high antibody titres. 
Effectiveness to HPAI H5N1 continues to decline because of 
antigenic drift.

Killed vaccines with 
reverse genetics 
produced vaccines 

Technology can be used to closely target field strains. 
Must have good surveillance to know what viruses are  
circulating. 
Some patent issues affecting widespread use.

Subunit protein  
expressed vaccines

Baculovirus expressed. 

Viral vectored 
recombinant  
vaccines 
 
 
 

Fowlpox vectored H5 (Ireland/83, Guangdong/96) 
Newcastle disease virus-H5 (Guangdong/96, 
DK/Anhui/1/2006, Mexico/05, DK/Guangdong/ S1322/2006, 
CK/Guizhou/4/13). 
Herpesvirus of turkeys (HVT)-H5 
(A/swan/Hungary/4999/2006 (Clade 2.2)). 
Alphavirus-H5 (A/gyrfalcon/WA/2014 (Clade 2.3.4.4)).


