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summary
 � The likelihood of the Chinese-origin H7N9 HPAI virus 
spreading from known affected areas to currently unaffected 
areas of China during the period May to September 2017 
through: 
•	 Formal or informal live bird trade can be considered as 

moderate, with low uncertainty, for juvenile and adult 
chickens, low for day-old chicks and other poultry (ducks, 
geese, quail…), with low and medium uncertainties 
respectively.

•	 Formal or informal trade of poultry products can be 
considered as low for frozen chicken carcasses or meat and 
feathers, with low uncertainty, and negligible for eggs, 
with medium uncertainty.

•	 Fomites can currently be considered as moderate, with 
medium uncertainty, depending on the awareness of 
farm visitors and travellers and the level of cleaning 
and disinfection, as well as the biosecurity measures 
implemented.

•	 movements of wild birds (migratory or nomadic*) can 
be considered as negligible, with medium uncertainty.

 � The likelihood of the Chinese-origin H7N9 HPAI virus 
spreading from known affected areas of China to unaffected 
countries in the south and southeast asia regions during 
the period May to September 2017 through: 
•	 Live bird trade can be considered as: 

- moderate, with medium uncertainty, for Lao PDR 
through informal or formal trade, depending on 
measures in place.

- moderate, with low uncertainty, through informal trade 
in Viet Nam and Myanmar, but negligible through formal 
trade (provided appropriate measures are enforced).
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- Negligible, with low uncertainty, through formal or 
informal trade for other countries of the South (e.g. Nepal, 
India) and Southeast Asia regions (e.g. Cambodia).

•	 Poultry products trade can be considered as low, with medium 
uncertainty, regardless of virus survival in those products.

•	 Fomites can be considered as:
- Low, with medium uncertainty, for Viet Nam, Lao PDR 

and Myanmar due to informal commerce with China.
- Negligible, with medium uncertainty, for other 

Southeast Asian countries.
•	 movements of wild bird (migratory or nomadic) during 

the period May to September 2017 can be considered as 
negligible, with low uncertainty.

 � The likelihood of the Chinese-origin H7N9 HPAI virus 
spreading from known affected areas of China to unaffected 
countries beyond the southeast asia region during the 
period May to September 2017 through:
•	 Global trade and travel can be considered as negligible, 

with low uncertainty.
•	 migratory wild bird movements can be considered as 

negligible, with medium uncertainty, for the Russian 
Federation, Mongolia, Japan and the Republic of Korea, 
and negligible, with low uncertainty, for other countries.

 � The likelihood of human exposure to the Chinese-origin 
influenza A(H7N9) virus (with high pathogenicity in 
chickens) through contact with infected birds, live bird 
market (LBM) visits or upon consumption of poultry meat or 
poultry-related products within affected areas of China during 
the period May to September 2017 is currently considered 
as low to moderate, with low uncertainty, and moderate for 
occupational exposure. The likelihood of human exposure 
depends, among other factors, on the extent of infection in 
farms and whether infected birds are sent to market.

* Nomadic birds: bird species holding no fixed territory and moving according 
to weather and food availability.
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BaCkGrouNd
Epidemiological situation
In February 2017 China reported the detection of a highly pathogenic 
avian influenza virus of the H7N9 subtype derived from the low 
pathogenicity virus that has been circulating in poultry in China 
since early 2013 (WHO, 2017a; FAO, 2017a). It has been ascertained 
that a virus with changes at the cleavage site has been present at 
least since early November 2016 (Global Initiative on Sharing 
All Influenza Data [GSAID], 2017), and, considering knowledge 
of H7N9 distribution relies on report and detection in animals 
and humans, the virus may be more widespread than is currently 
known. Between February and 16 May 2017, H7N9 HPAI has been 
detected in 43 samples (32 chickens, one duck and ten environmental 
samples) collected from live bird markets and four chicken farms in 
Fujian, Guangdong, Guangxi and Hunan provinces. H7N9 HPAI 
virus isolates from human cases were further reported from Hebei 
and Henan (OIe, 2017; FAO, 2017a; see map 1). In contrast to its 
low pathogenic ancestor virus, the HPAI strain can causes disease 
and mortality in poultry although most cases so far have been 
detected through active surveillance, which suggests considerable 
underestimation of circulation. Only four outbreaks of the disease 
have been reported – from Guangxi Province, a poultry farm and 
backyard in Hunan Province, a chicken layer farm in Hebei and, 
most recently, a chicken layer farm in Henan. The ability of the H7N9 
HPAI virus to infect both humans and poultry raises concern about a 
possible influenza pandemic (there is no evidence so far of sustained 
human-to-human transmission for either HPAI or LPAI strains) and 
international spread either due to poultry trade (lower infectious 
dose for chickens; other, multiple poultry species affected) or through 
wild birds (in case the virus adapts to wild Anatidae, as seen for other 
HPAI viruses in the past, e.g. Goose/Guangdong-lineage H5 HPAI 

viruses). FAO has conducted a qualitative risk assessment addressing 
the potential spread of H7N9 HPAI to unaffected provinces of China 
and other countries in Southeast Asia and beyond during the period 
May to September 2017, as well as human exposure in affected areas 
of China where H7N9 HPAI has been reported. Several pathways of 
virus incursion were considered, such as movements of live poultry, 
poultry products via trade (formal and informal) and movements of 
wild birds (migratory and nomadic).
 
risk pathways
Animal and/or human cases of H7N9 HPAI occurring in six 
provinces of China (Guangdong, Guangxi, Fujian, Hebei, Henan 
and Hunan) raise concerns about other provinces of China 
and countries in Asia and beyond being at risk of introduction 
and spread of H7N9 HPAI through multiple risk pathways. to 
date, little is known about the relationship between these HPAI 
isolates, namely if they share a common ancestor or evolved 
independently of each other. At the time of this assessment (May 
2017), vaccination against H7 was prohibited in China.

The qualitative risk assessment was conducted following the 
World Organisation for Animal Health (OIe) framework (Dufour 
et al., 2011). to assess the risk of entry and exposure, several risk 
pathways were considered:

•	 trade in live poultry (both formal and informal);
•	 trade in poultry-related products (both formal and 

informal);
•	 fomites, including transport, visitors, faeces, feathers;
•	 wild bird migration or nomadic movements.

tables 1–4 depict the considerations used to assess probabilities 
of entry, exposure and occurrence, including associated 
uncertainties (Low [L], Medium [M] and High [H]). 

Note: Human cases are depicted in the geographic location where they were reported, recognising that exposure may have occurred in a different geographic location.  
yellow circles inside the symbols depict isolates for which high pathogenicity (for poultry) has been identified.

FiGurE 1. H7N9 low and highly pathogenic viruses confirmed in human cases or samples from birds or live bird market environments.
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TaBLE oF ProBaBiLiTiEs 1      What is the likelihood of the Chinese-origin H7N9 HPAI virus spreading from affected areas to currently unaffected 
areas of China through trade in poultry and poultry-related products, fomites or wild birds during the period May to September 2017?

Vehicles
Evidence for P (entry)  
with uncertainty levela

P  
(entry)B

Evidence for P(exposure)  
with uncertainty level

P 
(exposure)C

P(occurrence) 
= P(entry) x 
P(exposure)  

with 
uncertainty 

level

LiVE Bird TradE

Juvenile 
and adult 
chickens

Other  
poultry 
(Ducks,  
geese, quail, 
day-old 
chicks D 
(DOCs))

•	 Ongoing H7N9 (both LPAI and HPAI) epidemic in 
China with HPAI outbreaks in chickens (L)

•	 Informal movements between provinces (L)
•	 An infected flock passing checkpoints (L)
•	 Detection of sick or dead birds (L)
•	 High number and volume of poultry movements, but less 

activity expected in the coming months (L)
•	 Market closures changing live bird flows (L)
•	 testing and certification at provincial borders (L)
•	 timeline of mitigation measures varies between 

provinces after outbreak occurs (M)
•	 DOCs do not represent a risk for H7N9 HPAI infection 

but infection can occur later through fomites during 
transport (L)

Moderate 
for chickens

Low for 
other 

poultry
and DOCs

•	 Chickens are the main host of H7N9 (L)
•	 HPAI may broaden its host range (H)
•	 High density of chickens and other 

poultry in LBMs (L)
•	 High number of live bird trading places (L)
•	 Presence of defeathering devices in LBMs 

increasing airborne transmission (L)
•	 H7N9 HPAI not well adapted to ducks (M)
•	 Several duck farms tested positive in H7 

serology, but N9 has not been tested (M)
•	 Few PCR positive results in ducks during 

surveillance (L)
•	 No positive samples or data available in 

other poultry species for H7N9 HPAI (L)

High for 
chickens

Low for 
other 

poultry
and DOCs

Moderate for 
chickens with 

low uncertainty

Low for other 
poultry and 
DOCs with 

medium and 
low uncertainty

respectively

PouLTry ProduCTs

Chicken 
meat and 
carcasses, 
feathers

•	 Informal movements and infected products passing 
provincial boundaries (L)

•	 H7N9 outbreaks in China in at least five provinces (L)
•	 High flow of poultry-related products between provinces (L)
•	 Survival of virus in frozen meat (L)
•	 Systemic infection leading to H7N9 HPAI virus presence 

in organs, feathers, blood (L)
•	 Feathers processed/disinfected only if imported as a 

valued product (mostly ducks and geese) and not a  
by-product (chicken feathers) (M)

•	 Cooking inactivates the virus (L)

Low for 
frozen 

meat and 
carcasses, 
feathers

•	 Many susceptible sites in China (wet 
markets, retail markets, etc.) (L)

•	 Limited exposure for chickens and other 
poultry from these products (M)

•	 Meat goes to consumers and restaurants 
without any amplifier in between; meat is 
cooked (M)

•	 Imported feathers are processed (M)
•	 Cleaning and disinfection of LBMs 

strengthened in most provinces (M)

Low for 
frozen 

chicken 
meat and 
carcasses, 
feathers

Low for frozen 
chicken meat 
and carcasses, 
feathers, with 

low uncertainty

Eggs •	 Potential vertical transmission but eggs are not viable (M) Negligible 
for eggs as a 

product

Negligible 
for eggs as a 

product

Negligible 
for eggs as 
a product 

with medium 
uncertainty

FomiTEs

(see page 
10)

•	 No or deficient cleaning and disinfection in LBMs and 
farms (L)

•	 Preventing poultry from going back to farms after being 
in LBMs (H)

•	 Market closures following human case reports (L)
•	 Informal trade movements (L)
•	 Visitors of poultry premises crossing provincial borders 

(L)
•	 Inappropriate cleaning of imported eggs (L)
•	 Contaminated feed (M)
•	 Visitors consecutively going to different farms (vets, 

technicians, company representatives, etc.) with 
contaminated equipment (L)

•	 Sharing of potentially contaminated equipment between 
farms (M)

•	 travellers potentially exposed to H7N9 HPAI in affected 
provinces and going to unaffected provinces (H)

•	 Faeces used as a fertilizer and sold as a valuable resource 
from one farm to another (M)

•	 Rodents carrying the virus mechanically (M)

Moderate •	 More than 50% of poultry birds are 
raised in small-scale farms with limited 
biosecurity (L)

•	 Strict biosecurity measures as advised by 
the government implemented in LBMs (M)

Moderate Moderate, 
with medium 
uncertainty

WiLd Birds

•	 No evidence of H7N9 HPAI in wild birds (M)
•	 experimental infection in ducks showing no clinical signs 

and low level of replication – virus poorly adapted to 
ducks (M)

•	 Several duck farms tested positive in H7 serology, but N9 
has not been tested (M)

•	 Few PCR positive results in ducks during surveillance (L)

Low •	 High density of poultry and backyard 
farms (>50% of raised poultry), free-
grazing duck farms exposed to wild birds 
in the eastern flyway (L)

•	 H7N9 HPAI has a lower infectious dose 
for chickens (L)

High Negligible, 
with medium 
uncertainty

A  Three levels of uncertainty were used to assess the uncertainty of each evidence: Low (L), Medium (M) and High (H).
B  Likelihood of introduction (or reintroduction) of the pathogen into an area (or country). Any factors that would permit entry of the pathogen into the previously unaffected zone have to be listed in this part.
C  Likelihood of pathogen encountering susceptible hosts in the production system of a zone (or country). Any factors that would enable pathogen spread in the zone, once introduced, has to be 

considered in this part.
D  Day-Old Chick: A “day-old chick” (DOC) is a newly-hatched chick (Gallus gallus). We consider that the term DOC refers to unfed chicks less than 72 hours old.
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TaBLE oF ProBaBiLiTiEs 2      What is the likelihood of the Chinese-origin H7N9 HPAI virus spreading from a known affected area of China 
to unaffected countries in the South and Southeast Asia regions through trade in live poultry and poultry-related products, fomites or wild birds during 
the period May to September 2017? 

Vehicles
Evidence for P (entry)  
with uncertainty level

P  
(entry)

Evidence for P(exposure)  
with uncertainty level

P 
(exposure)

P(occurrence) 
= P(entry) x 

P(exposure) with 
uncertainty level

LiVE Bird TradE

General 
evidence 
for 
Southeast 
Asia region

•	 evidence listed under 1.1. (L)
•	 H7N9 HPAI virus has been isolated from human cases in 

Guangxi Province (bordering Viet Nam) reporting local 
exposure (L)

•	 Spent hens, young chicks, day-old chicks, ducks and eggs 
are the main informal importations (L)

•	 existence of frequent informal movements (L)

Lao PDR •	 Lao PDR continues to formally import live birds (spent 
hens, layer chickens, hybrid chickens) from China and 
the other neighbouring countries. No information 
concerning informal live bird movements in Lao PDR 
was available (M)

Moderate •	 H7N9 HPAI has a lower infectious dose (L)
•	 Poultry premises situated in areas near the 

border with China (L)
•	 H7N9 HPAI may broaden its host range (H)
•	 Chickens are the main host (L)

High Moderate 
with medium 
uncertainty

Viet 
Nam and 
Myanmar

•	 Informal movements across borders and porous borders, 
particularly in Viet Nam, due to LBM closures in China 
and subsequent change in trading patterns (L)

•	 High season for trade between March and June (L)
•	 Ban of formal importations of live poultry in Myanmar 

and Viet Nam (L)

Moderate •	 H7N9 HPAI has a lower infectious dose 
for chickens (L)

•	 Poultry premises situated in areas near 
the border with China (L)

•	 H7N9 HPAI may broaden its host range (H)
•	 Chickens are the main host (L)

High Moderate through 
informal trade 

in Viet Nam and 
Myanmar; negligible 

through formal 
trade (provided 

appropriate 
measures are 

enforced) with low 
uncertainty for both

Other 
countries  
(e.g. 
Cambodia, 
Nepal, 
India)

•	 In Cambodia, there is no known import or export 
with China and poultry trade with Viet Nam has been 
restricted, with increased monitoring of movements at 
the borders with Viet Nam. In addition, no informal 
trade seems to occur with China (L)

•	 In India, formal trade in live poultry or poultry-related 
products is strictly regulated and does not occur through the 
border with tibet Autonomous Region.  Informal trade is 
unlikely to happen due to the difficult terrain (L)

•	 Very low volumes of live poultry and poultry products 
(either formally or informally) are reported crossing the 
border between Nepal and tibet Autonomous Region (L)

Negligible •	 H7N9 HPAI has a lower infectious dose 
for chickens (L)

•	 Poultry premises situated in areas near 
the border with China (L)

•	 H7N9 HPAI may broaden its host range 
(H)

•	 Chickens are the main host (L)

High Negligible with 
low uncertainty 

through both 
formal and 

informal trade 

PouLTry ProduCTs

Frozen 
chicken 
meat and 
carcasses, 
Eggs, 
Feathers

•	 evidence  presented under 1.2.
•	 In Viet Nam and Myanmar, eggs and also frozen chicken 

carcasses or parts (wings, feet) are traded with China via 
informal movements while in Lao PDR only eggs, frozen 
bird carcasses or by-products are traded informally and 
to a lesser extent (M)

•	 Formal imports of poultry products from China are banned 
in Myanmar and Viet Nam while Lao PDR is still letting in 
official imports of poultry products from China (L)

•	 Little to no poultry products are traded between China 
and Cambodia or Nepal, either formally or informally (L)

Low •	 Low exposure risk for poultry from these 
products (M)

•	 Meat goes to consumers and restaurants 
without potential amplifiers in between; 
meat is cooked (M)

Low Low with medium 
uncertainty

FomiTEs

(see page 
13)

•	 evidence already presented under 1.3., 2.1., 2.3.
•	 People crossing borders with contaminated equipment, 

clothes or vehicles (M)
•	 Little or no live bird or poultry product movements from 

China are occurring in other countries of Southeast Asia 
(e.g. Cambodia) (M)

Low 
for Viet 

Nam, Lao 
PDR and 
Myanmar

Negligible 
for other 
Southeast 

Asian 
countries

•	 Biosecurity measures implemented in the 
different premises (M)

•	 Number and density of LBMs and poultry 
premises lower than in China (L)

Moderate Low with medium 
uncertainty for Viet 
Nam, Lao PDR and 

Myanmar due to 
informal commerce 

with China. 
Negligible 

with medium 
uncertainty for 
other Southeast 
Asian countries

Wild birds •	 Several stopover and breeding sites migrations from China 
to South Asia not likely to happen in summer (northward 
migrations) (L)

•	 No evidence of H7N9 HPAI in wild birds (M)

Negligible •	 Poultry and backyard farms, free-grazing 
duck farms exposed to wild birds but their 
density is less than in China (L)

•	 H7N9 HPAI has a lower infectious dose 
for chickens (L)

High Negligible with low 
uncertainty
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TaBLE oF ProBaBiLiTiEs 3      What is the likelihood of the Chinese-origin H7N9 HPAI virus spreading from a known affected area of 
China to an unaffected area beyond Southeast Asia through global trade in poultry and poultry-related products or wild birds during the period 
May to September 2017?

Vehicles
Evidence for P (entry)  
with uncertainty level

P  
(entry)

Evidence for P(exposure)  
with uncertainty level

P 
(exposure)

P(occurrence) 
= P(entry) x 

P(exposure) with 
uncertainty level

GLoBaL TradE aNd TraVEL

•	 evidence presented under 1.1., 1.2., 1.3. and 2.2.
•	 Informal trade movements across borders beyond 

Southeast Asia are unlikely (M)
•	 Strict regulations on other continents (europe, 

America, Oceania, etc.) (L)
•	 travellers infected in China and travelling back to 

europe, Africa, America etc. (H)
•	 Infected travellers being detected during travel or 

on arrival if symptoms develop (WHO) (H)
•	 The majority of Chinese chicken exports are 

directed to Hong Kong SAR, Malaysia and Japan 
(L)

Negligible •	 H7N9 has a lower infectious dose for 
chickens (L)

•	 H7N9 HPAI may broaden its host range 
(H)

•	 Chickens are the main host (L)
•	 Infected birds are unlikely to enter the 

poultry market chain of these countries 
(L)

•	 Infected products will be unlikely sources 
of exposure for local birds. (L)

Low •	 Negligible with 
low uncertainty

WiLd Birds

•	 evidence listed in 1.4, 2.4.
•	 Different flyways connecting China with other 

continents (L)
•	 H7N9 HPAI outbreaks in chickens in China (L)
•	 Summer migration for the period considered (birds 

head northward to Russian Federation, Mongolia, 
Republic of Korea, Japan) (M)

•	 No evidence of H7N9 HPAI in wild birds (M)
•	 Other HPAI viruses managed to spread from 

China to the Middle east, europe and Africa (e.g. 
H5N1) (L)

•	 Mitigation measures and contingency plans vary in 
countries of other continents (M)

Negligible •	 Poultry and backyard farms, free-grazing 
duck farms exposed to wild birds along 
the flyway (L)

•	 H7N9 HPAI has a lower infectious dose 
for chickens (L)

Moderate 
to High

Negligible 
with medium 

uncertainty for 
Russia, Mongolia, 
Republic of Korea 

and Japan

Negligible with 
low uncertainty for 

other countries

TaBLE oF ProBaBiLiTiEs 4      What is the likelihood of a human becoming exposed to the Chinese-origin influenza A(H7N9) virus  
(with high pathogenicity in chickens) through contact with infected live birds, during LBM visits or upon consumption of poultry meat or 
poultry-related products within affected areas of China during the period May to September 2017?

Vehicles
Evidence for P (entry)  
with uncertainty level

P  
(entry)

Evidence for P(exposure)  
with uncertainty levelE

P  
(exposure)

P(occurrence) 
= P(entry) x 

P(exposure) with 
uncertainty level

Live birds

Poultry 
products

LBM visits

Consumption 
of chicken meat 
and related 
products

•	 Poultry may show clinical signs with H7N9 HPAI 
but not consistently (M)

•	 Several H7N9 HPAI outbreaks in chickens occurred 
since February in Hunan, Guangdong (L)

•	 Due to systemic infection, H7N9 HPAI is present in 
organs, blood, meat (L)

Moderate •	 Human cases appear to be associated 
with direct or indirect contact with live 
bird species, especially poultry (at LBMs, 
during transport, at slaughterhouses) (L)

•	 No human-to-human transmission 
demonstrated (M)

•	 People’s awareness varies about 
appropriate personal protection when 
dealing with live poultry (M)

•	 High number of people involved in 
poultry value chains (L)

•	 Slaughtering chickens at home (L)
•	 H7N9 HPAI isolated from human cases 

in Guangxi, Guangdong provinces (L)
•	 H7N9 HPAI detected in five provinces in 

the south and centre of China (L)
•	 Virus may not be inactivated in 

insufficiently cooked meat (M)

Low to 
moderate, 

with 
moderate  

for 
occupational 

exposure

Low to moderate, 
with moderate 

for occupational 
exposure, and low 

uncertainty

e  It is the likelihood of a human being exposed to any H7N9 HPAI vehicle (live poultry, poultry products, fomites) due to profession, way of life, consumption habit and awareness about the hazard in 
an affected area (or country).
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assEssmENT
main risk questions 

The current risk assessment was performed on the recently emerged 
highly pathogenic form (for chickens) of the H7N9 virus in China 
and considered the period May to September 2017.
The risk questions guiding this assessment are:

1.	What is the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading1 from known affected areas of China to 
currently unaffected areas of China during the period May 
to September 2017 through trade (formal or informal) in 
poultry or their products, fomites or wild birds?

2.	What is the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading from a known affected area of China to 
unaffected countries in the South and Southeast Asia 
regions during the period May to September 2017 through 
trade (formal or informal) of poultry or their products, 
fomites or wild birds?

3.	What is the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading from a known affected area of China to an 
unaffected area beyond South and Southeast Asia during 
the period May to September 2017 through global trade in 
poultry and related products, travellers or wild birds?

4.	What is the likelihood of a human becoming exposed2 to 
the Chinese-origin influenza A(H7N9) virus (with high 
pathogenicity in chickens) through contact with infected 
live birds, during LBM visits and on consumption of poultry 
meat or poultry-related products within affected areas of 
China during the period May to September 2017?

methodology for qualitative risk assessment and 
uncertainties
Levels of likelihood for the probabilities of entry and exposure of at 
least one animal (or human) were defined as follows (from highest 
to lowest levels): high (highly likely to occur), moderate (potentially 
occurring), low (unlikely to occur) and negligible (extremely 
unlikely to occur). All pieces of evidence used to answer each 
question of the risk assessment can be found in Annexes 1–4.

The probability of occurrence was determined using a matrix 
for combination of qualitative assessments for independent events 
(Figure 2). 

Given the lack of data and studies on H7N9 HPAI at the time 
of the assessment, some considerations are based on assumptions 
derived from previous work conducted on other HPAI viruses. Levels 
of uncertainty (low, medium and high) were added to reflect this:

1 Spread is the directional movement of H7N9 HPAI virus from affected areas to 
currently unaffected areas.

2 The likelihood of a human being exposed to any H7N9 HPAI vehicle (live 
poultry, poultry products, fomites) due to profession, way of life, consumption 
habit and awareness about the hazard in an affected area (or country).

•	 High uncertainty (H): lack of data, limited data, or lack of 
conclusive data; weak correlation or crude speculation;

•	 Medium uncertainty (M): small sample, fair correlation/
good fit; reliable method;

•	 Low uncertainty (L): large sample set; known fact, event 
known to occur, or exact measure.

Consequences assessment
The risk of H7N9 HPAI introduction into previously unaffected 
areas of China or other countries through trade in poultry or 
poultry products and fomites represents a major threat to public 
and animal health as well as food security.

If poultry flocks (especially chicken flocks) are exposed to the 
virus in currently unaffected areas, the likelihood of infection is 
very high, with an even lower dose needed for HPAI viruses to 
infect their hosts as compared with LPAI viruses and considering 
how fast the infection with HPAI viruses spreads within flocks 
and, depending on the level of biosecurity, between flocks.

Likewise, the economic impact of H7N9 HPAI is considered 
to be very high. Not only does H7N9 cause clinical signs and 
mortality in poultry and therefore lead to losses in production 
and market shares. Control or elimination of the H7N9 HPAI 
virus is also costly because of measures implemented like 
stamping out, quarantine, movement control, market closures and 
compensation of farmers. On the one hand, if control measures are 
not implemented in time, H7N9 HPAI can spread quickly along 
poultry value chains. In addition, if no or insufficient compensation 
is granted, fear of losses caused by control measures may drive 
producers to quickly sell their poultry as soon as they notice 
clinical signs. Also, market closures may lead to commerce being 
executed elsewhere, potentially in an informal and less controllable 
manner. Should H7N9 HPAI remain endemic, ongoing costs 
associated with prevention and early detection, along with import 
bans imposed by other countries, are considered to be high. 

China has put in place different measures to control H7N9 
HPAI, such as culling of entire flocks on infected premises, 
cleaning, disinfection and fallowing. In addition, active 
surveillance in LBMs, quarantine and certification of poultry 

Probability 2

Probability 1 Negligible Low moderate High

Negligible  Negligible Negligible Negligible Negligible

Low  Negligible Negligible Low Low

moderate  Negligible  Low Low Moderate

High  Negligible  Low Moderate  High

FiGurE 2. Matrix for combination of  
qualitative assessments for independent events

Note: Probability 1 = Probability of entry. Probability 2 = Probability of exposure.
Source: adapted from Dufour et al., 2011. 
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movements, closing of live bird trading areas and strengthened 
biosecurity measures are in place in an attempt to limit further 
spread of both H7N9 HPAI and LPAI to currently unaffected 
areas. However, the presence of the HPAI virus in six provinces, 
including one in northern China (Hebei), demonstrates that the 
virus is already widespread. 

Just as the LPAI strain, H7N9 HPAI could infect humans 
and cause fatalities and thus is of high public health interest. 
Humans become infected during LBM visits or upon close 
contact with poultry or poultry- slaughtering activities, and 
may develop severe respiratory disease, potentially leading to 
death. If a human is exposed to infected live poultry or poultry 
products, or to contaminated environment or materials, the 
likelihood of infection remains just as high as for the H7N9 LPAI 
strain. However, as opposed to the LPAI virus which does not 
cause clinical signs in poultry, passive surveillance can be used 
to identify flocks infected with HPAI, which may decrease the 
chances of human exposures.

knowledge gaps
Given the very recent emergence of H7N9 HPAI virus, few 
studies are available so far. Assumptions had to be made 
concerning its likely behaviour based on other HPAI viruses (e.g. 
H5N1 or the H7N9 virus recently detected in the united States). 

Additional information will be needed to conduct a more 
comprehensive assessment of H7N9 HPAI virus at national, 
regional and international levels. The important data gaps are:

•	 information from outbreak investigations in poultry 
and analysis of genetic characterization(s) of isolates to 
determine the potential source of virus;

•	 H7N9 surveillance results in poultry by species, breed, age 
and production type from China and bordering countries;

•	 H7N9 surveillance results in wild birds3 and additional 
knowledge about wild bird susceptibility and H7N9 
transmissibility in wild birds (note: domestic ducks can be 
used as a proxy);

•	 trade relationships and data on movements and commerce 
(formal and informal) between the different provinces 
within China (frequency, volume, products, seasonal 
activity, etc.) and from China to other countries (Asia and 
beyond);

•	 economic impact, including measures such as culling of 
infected flocks, movement bans or LBM closures, and how 
this may influence spread of H7N9 HPAI along poultry 
value chains;

•	 additional information on H7N9 HPAI virus characteristics 
(infectious dose, species range, survival in environment, etc.).

mitigation measures
the strengthened risk management measures applied by 
Chinese authorities since the report of the first H7N9 HPAI 
human cases will to some extent mitigate the risk of human 
and poultry exposure to the H7N9 virus in LBMs and the 
spread of this virus through trading activities, but elimination 
is highly unlikely without a specific, well-designed elimination 
programme. thorough epidemiological investigations need 
to continue in order to identify in which settings the virus is 
circulating other than LBMs, as well as to understand why 
human infections with the virus are still occurring despite 
the measures taken in markets to reduce this risk. Increased 
surveillance at farm level will be necessary to ensure that 
poultry going to markets are not coming from infected farms 
but there is unlikely to be sufficient capacity to test all flocks 
prior to sale (it is not done for H5 HPAI viruses either). China 
will need to implement a suite of measures to contain infection 
with this virus and then to move towards virus elimination. 
Neighbouring countries should follow OIe terrestrial Code 
recommendations for trade and should continue to address the 
issue of informal trade, which requires an understanding of 
the drivers of trade. 

Recommended mitigation measures reducing likelihood of 
H7N9 virus spreading within affected areas, or from an affected 

3 It is important to include H7N9 as part of the testing requirement for routine 
surveillance in wild birds.

CoNTriBuTiNG EXPErTs

All questions were assessed with publications, reports and data made 

available by experts: 

•	 Adlhoch, Cornelia (European Centre for Disease Prevention and Control)

•	 Bandyopadhyay, Santanu (FAO, Nepal) 

•	 Chanthavisouk, Chintana (FAO, Lao PDR) 

•	 Dhingra, Madhur (FAO Rome, Animal Health Service)

•	 Fusaro, Alice (Istituto Zooprofilattico Sperimentale delle Venezie)

•	 Hadrill, David (FAO, Myanmar)

•	 Hammond, Aspen (World Health Organization)

•	 Harder, timm (Friedrich Loeffler Institute, Germany)

•	 Karesh, William (Eco Health Alliance)

•	 Loth, Leo (FAO, Viet Nam)

•	 Monne, Isabella (Istituto Zooprofilattico Sperimentale delle Venezie)

•	 Nguyen Thi Thanh, Thuy (FAO, Viet Nam)

•	 Osbjer, Kristina (FAO, Cambodia)

•	 Padungtod, Pawin (FAO, Viet Nam)

•	 Pfeiffer, Dirk (City University of Hong Kong)

•	 Plee, Ludovic (FAO, West Bank and Gaza Strip)

•	 Roberts, Helen (DEFRA - Department for Environment, Food and 

Rural Affairs, UK)

•	 Swayne, David (USDA - United States Department of Agriculture)

•	 Vademaele, Katelijn (World Health Organization)

•	 Wiersma, Lidewij (FAO Rome, Animal Health Service)
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area to an unaffected area, and reducing the likelihood of human 
infection with influenza A(H7N9) can be found in the previous 
assessment addressing H7N9 LPAI (pp. 4-5): http://www.fao.
org/3/a-i3813e.pdf

A biosecurity guide for live poultry markets describing good 
practices is also available: http://www.fao.org/3/a-i5029e.pdf

Concerning human exposure, additional information, advice 
and recommendations provided by WHO to reduce exposure to 
avian influenza virus A(H7N9) can be found at: http://www.who.
int/influenza/human_animal_interface/faq_H7N9/en/

annex 1
iNFormaTioN usEd To assEss risk 
quEsTioN 1

What is the likelihood of the Chinese-origin H7N9 HPAI virus 
spreading from known affected areas of China to currently 
unaffected areas of China during the period May to September 2017 
through:

Live poultry trade
Considering:

•	 Our knowledge on H7N9 distribution relies on detection 
and reporting of human cases and animal/environmental 
findings, the real extent of H7N9 spread may be 
underestimated. This is supported by the reporting of only 
two outbreaks in poultry despite the circulation of this 
HPAI virus for at least five months. 

•	 H7N9 HPAI has so far been detected in yellow chickens/
broiler type, layers, in one duck, environmental samples 
of live bird markets (LBMs) and four farms in Guangxi, 
Hebei, Henan and Hunan. No information on the precise 
location where H7N9 HPAI virus first emerged is available, 
although the first evidence of changes to the cleavage site 
typical of an HPAI virus was detected in samples from 
markets in Guangdong in late 2016. In addition, little is 
known about the relationship between the H7N9 HPAI 
isolates, and whether they share a common ancestor or 
evolved separately. The H7N9 LPAI virus has so far been 
detected in poultry in 29 different provinces, municipalities 
and special administrative regions of southern and eastern 
China (FAO, 2017a). 

•	 Whenever HPAI occurs, there is always the possibility of 
emergency sale of flocks by owners once the first signs of 
disease are detected.

•	 Action will be taken upon reporting of disease, especially in 
the case of HPAI, to prevent onward transmission through 
culling of the affected flock. 

•	 Several HPAI viruses (e.g. H5N1 and H5N8) have 
been shown to broaden their host range (Kaplan, 2013; 

Schrauwen, 2014) and as H7N9 HPAI seems adapted to 
both humans and chickens according to genetic analysis 
(Li, 2017; Millman et al., 2015), it may be able to infect 
more species (e.g. ducks, quail, pigs) and affect additional 
value chains. In experimental infections conducted in 
China, ducks showed no clinical signs and H7N9 HPAI 
virus replication was limited (OFFLu, 2017a). However, 
one domestic duck sample tested positive by polymerase 
chain reaction (PCR) during active surveillance in China 
(FAO, 2017a). However, no results from studies on 
susceptibility of other poultry species or pigs for H7N9 
HPAI are available yet.

•	 For H7N9 HPAI, a lower dose may be sufficient to infect 
birds, potentially leading to increased transmissibility 
among poultry by close contact and airborne transmission 
when compared to H7N9 LPAI, extrapolating from 
previous work done on other LP/HP viruses (OFFLu, 
2017a; Nickbakhsh et al., 2016; Pantin-Jackwood et al., 
2017). 

•	 extrapolating from other HPAI viruses (e.g. H5N1) (FAO, 
2016), commercially produced day-old chicks, when they 
leave the incubator, represent a very low-level risk for H7N9 
HPAI infection: if the eggs were infected, the chicks would 
not hatch; if the parent flock was infected the eggs would be 
thin-shelled and rejected as such. However, infection can 
occur later through contact with contaminated surfaces and 
fomites during transport (Sims and Swayne, 2016).

•	 On 19 March 2017, an outbreak of H7N9 HPAI in Hunan 
Province caused high morbidity and mortality: out of 
a population of 189 676 susceptible birds, 29 760 layer 
chickens were found sick, of which 18 497 died. An 
H7N9 HPAI outbreak also occurred on 28 April in Hebei 
Province, where 8 500 layer chickens were found sick, of 
which some 5 000 died. On 3 May, another H7N9 HPAI 
outbreak was reported in a chicken layer farm in Henan 
Province, where 7 500 layer chickens showed clinical signs 
and some 5 000 died (FAO, 2017a). 

•	 H7N9 HPAI can be detected through active and passive 
surveillance with the presence of sick or dead birds along 
the market chain. H7N9 LPAI, on the other hand, which 
causes little to no clinical signs in birds, can only be 
detected through active surveillance along the market chain. 
So far, more cases have been detected through active than 
passive surveillance (FAO, 2017b).

•	 Though active surveillance has been set up to detect both 
H7N9 LPAI and HPAI, there is limited data available on the 
level of infection of farms in areas affected by H7N9 strains 
(MoA, 2017b).

•	 In most Chinese provinces, all birds present on premises 
(farms, LBMs, etc.) where virological or serological (for 
breeding poultry only) samples test positive for H7N9 are 
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stamped out under the supervision of the government 
veterinary services (MoA, 2014). Following such measures, 
temporary closure, cleaning, and disinfection in these 
premises are performed, but few such outbreaks or cases 
have been detected to date and it is unclear whether 
cleaning and disinfection is properly implemented in all 
instances. It is believed that there is a high level of resistance 
against such measures at provincial level.

•	 Media reports suggest that, owing to the administrative 
structures in China (city, county, district), during the time 
needed for confirmation of H7N9 (LPAI or HPAI) isolates 
by the national reference laboratory and full implementation 
of mitigation measures, the virus can continue spreading 
(http://jryaw.com/Article.asp?ID=67801).

•	 Strengthened measures in China, including testing and 
certification prior to movement and trade in live birds or 
carcasses across provincial boundaries, as well as temporary 
closure of LBMs, may have increased the likelihood 
for H7N9 HPAI and LPAI to spread through informal 
movements and modified the pattern of LBM connections 
(e.g. by supply from a closed market partially being 
transferred to other markets) (MoA, 2017b).

•	 The highest likelihood of virus spread within affected 
or unaffected areas is associated with the risk pathways 

that involve LBMs, trade in live birds, illicit movement of 
live birds, and fomites, including contaminated feed and 
bedding (Swayne et al., 2013) but other pathways such 
as faeces used as fertilizer need to be considered. Local 
transmission by passerine birds acting as bridging species, 
though a possibility, may not be important in long-distance 
spread. (Jones et al., 2014).

•	 Like H7N9 LPAI, H7N9 HPAI is expected to follow a 
seasonal pattern: circulation of seasonal influenza viruses 
may decrease at the end of May 2017 as temperatures rise 
and humidity decreases (especially in China’s southeastern 
provinces), and will remain low until October 2017 
(tamerius et al., 2011; ChinaMaps.org). However, a study 
shows a slight increase in the detection of H7N9 virus in 
environmental samples collected during summer of 2016 
(Huo, X. et al., 2017).

Therefore, the likelihood of the Chinese-origin H7N9 
HPAI virus spreading from known affected areas to currently 
unaffected areas of China through formal or informal live 
bird trade during the period May to September 2017 can be 
considered as moderate, with low uncertainty, for juvenile 
and adult chickens, low for day-old chicks and other poultry 
(ducks, geese, quail, etc.), with low and medium uncertainties 
respectively (see Annex 1).
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Commercially produced day-old chicks when they leave the incubator represent a very low-level risk for HPAI infection.
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Poultry products
Considering:

•	 eggs from infected hens can harbour HPAI virus (as was 
shown for H5N1 HPAI), but no studies have been carried 
out on H7N9 HPAI virus so far. experimental studies with 
other HPAI viruses detected HPAI virus in the albumen and 
yolk of the last few eggs laid by hens before death (Swayne 
et al., 2012). However, considering potential malformation 
of infected eggs, the thinning of egg shells, and the fact that 
HPAI-infected hens may be either too sick to produce eggs or 
die quickly, it is unlikely that many infected eggs will be found 
in the market chain (FSIS, 2010; Sims and Narrod, 2007).

•	 HPAI viruses cause systemic infection in poultry and are 
therefore found throughout poultry carcasses, including 
organs, meat and feathers (in contrast, LPAI viruses are 
generally not found in meat or organs, or feathers and 
therefore these products do not present the same risk in LPAI 
exposure).

•	 Frozen chickens, chicken meat and feathers are usually 
destined for human consumption or industrial processing 
without any amplifiers in between.

•	 Frozen or chilled poultry products are mainly broiler meat 
and eggs for human consumption, in which influenza 
viruses can survive (FAO, 2017c). Influenza viruses could 
not survive in properly cooked meat or eggs. 

Therefore, the likelihood of the Chinese-origin H7N9 
HPAI virus spreading from known affected areas to currently 
unaffected areas of China through formal or informal trade in 
poultry products during the period May to September 2017 can 
be considered as low for frozen chicken carcasses or meat and 
feathers, with low uncertainty, and negligible for eggs, with 
medium uncertainty.

Fomites
Considering:

•	 H7N9 LPAI virus can survive for months in the 
environment, depending on weather conditions (Gautret, 
2014), leading to further spread unless cleaning and 
disinfection of any material (crates, cages, etc.) coming 
in contact with poultry is performed well and follows the 
recommended contact time for approved disinfecting agents 
(De Benedictis, 2007).

•	 In China, more than 50 percent of poultry birds are raised on 
small-scale farms with limited biosecurity (OFFLu, 2017b).

•	 Visitors, shared farm equipment (trucks, motorcycles) and 
feed movements represent the most likely fomite source of 
infection between farms (FAO, 2014). 

•	 Visitors to poultry premises, especially those visiting 
several farms consecutively (e.g. traders, veterinarians, 
company representatives), can spread the virus from one 
farm to another via clothes and equipment if no changing 
or cleaning and disinfection is carried out before and after 
their visits (Desvaux et al., 2011).

•	 There is a possibility of spreading the virus back to 
farms and other LBMs through vehicles (crates, trucks, 
motorcycles, etc.) when biosecurity measures are not 
applied during trade operations (both formal and informal).

•	 travellers potentially exposed to H7N9 HPAI may move 
from affected provinces in China to unaffected areas. 
However, travellers are unlikely to have contact with family 
or commercial poultry operations upon arrival at their 
destination, particularly if they feel sick. Nevertheless, FAO 
recommends avoiding poultry farms during 10-12 days 
after returning from affected areas to prevent any further 
spread. 
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It is unlikely that HPAI-infected eggs will end up in the market chain.



ASSESSMENT No. 3Chinese-Origin H7N9 Highly Pathogenic Avian Influenza

11

•	 Feathers can either be contaminated due to systemic 
infection or mechanically, by carrying virus particles from 
contaminated dust or water droplets (Beato et al., 2009). 

•	 Airborne transmission of H7N9 HPAI may occur over 
short distances between farms when large quantities of 
virus are produced, as was suspected for several farms in an 
H5N2 HPAI outbreak in Canada (Xu, W., 2016).

•	 Viral genome and infectious avian influenza A viruses of 
H5N6 HPAI, H7N9 LPAI, and H9N2 LPAI subtypes were 
detected in air sampled at LBMs in Guangzhou. The use of 
defeathering devices increased the quantity of virus-laden 
airborne particles, in particular for the feathers of infected 
birds contaminated by H7N9 LPAI (zhou, J., 2016).

•	 During closures of LBMs, changes in live poultry 
movements may occur and live poultry may be taken for 
sale elsewhere. 

•	 Closure of LBMs, regular cleaning and disinfection, 
market rest days and rapid turnover of poultry conducted 
in affected areas reduce both H7N9 LPAI and HPAI 
environmental accumulation in such premises (FAO, 
2015).

•	 H7N9 HPAI virus, like other influenza viruses (e.g. H5N1), 
is also present in faeces potentially sold as a valuable 
resource to other farms or used as fertilizer on crops 
(CFSPH, 2015). 

•	 Rodents are present in high number in rural and urban 
areas and may spread H7N9 HPAI mechanically in affected 
areas (e.g. between farms) (Velkers, FC. et al., 2017).

Therefore, the likelihood of the Chinese-origin H7N9 
HPAI virus spreading from known affected areas to currently 
unaffected areas of China through fomites during the 
period May to September 2017 can currently be considered 
as moderate, with medium uncertainty, depending on 
the awareness of farm visitors and travellers, cleaning and 
disinfection levels as well as biosecurity measures implemented.

Wild birds 
Considering:

•	 to date, the H7N9 LPAI has only been detected in one 
tracheal sample from a healthy tree sparrow out of 2 198 
collected from wild birds in Shanghai in the spring of 2013 
(zhao et al., 2014). There is no evidence of H7N9 HPAI 
virus circulating in local wild bird populations despite 
regular testing on droppings collected in the Poyang Lake 
area, a wild bird congregation point (OFFLu, 2017c).

•	 A lower infectious dose for the HPAI strain, as compared 
to the LPAI strain of the same virus, is observed in 
domestic and wild birds for other influenza viruses  
(e.g. H1N1, H5N1). However, no studies on H7N9 HPAI 
infectious dose in wild bird species are available (OFFLu, 
2017d).

•	 In experimental infections conducted in China, domestic 
ducks (the same species as mallard [Anas platyrhynchos], 
the major migratory waterbird species) showed no clinical 
signs and H7N9 HPAI virus replication was limited 
(OFFLu, 2017c). However, one domestic duck sample 
tested positive in PCR during active surveillance in China 
(FAO, 2017a). More experimental and surveillance data is 
needed to assess the risk of transmission and/or geographic 
spread through wild birds. 

•	 H7N9 HPAI seems poorly adapted to domestic ducks, 
which have more opportunity to transmit the virus to 
wild Anatidae (FAO, 2017a; OFFLu, 2017a). Other HPAI 
viruses have shown little adaptation to ducks (e.g. 1997 
H5N1 virus from Hong Kong SAR) (Perkins and Swayne, 
2002), and the H7N9 LPAI viruses from 2013 were poorly 
adapted to domestic ducks and mallards (Pantin-Jackwood 
et al., 2014).

•	 There is currently no epidemiological evidence indicating 
that migratory wild birds play a role in the spread of H7N9 
HPAI, but it cannot be ruled out given that movements of 
wild birds have been associated in the past with short- and 
long-distance spread of other HPAI viruses (e.g. H5N1 and 
H5N8) (Sims et al., 2017).

•	 It is not known if wild birds infected with H7N9 HPAI will 
die, which could be detected through passive surveillance.  
There are highly pathogenic viruses that produce clinical 
signs in some wild bird species, e.g. H5N1 clade 2.2 and 
H5N8 clade 2.3.4.4, but others do not systematically do so, 
e.g. H5N6 clade 2.3.4.4 in Asia (Sims et al., 2017; Jeong et 
al., 2017).

Therefore, the likelihood of the Chinese-origin H7N9 
HPAI virus spreading from known affected areas to currently 
unaffected areas of China through movements of wild birds 
(migratory or nomadic4) during the period May to September 
2017 can be considered as negligible, with medium uncertainty.

annex 2
iNFormaTioN usEd To assEss risk 
quEsTioN 2

What is the likelihood of the Chinese-origin H7N9 HPAI virus 
spreading from a known affected area of China in unaffected 
countries in the South and Southeast Asia5 regions during the 
period of May to September 2017 through:

4 Nomadic birds: bird species holding no fixed territory and moving according to 
weather and food availability.

5 Mainland Southeast Asia, comprising Viet Nam, Laos, Cambodia, Thailand, 
Myanmar, and West Malaysia. Maritime Southeast Asia, comprising Indonesia, 
east Malaysia, Singapore, Philippines, east timor, Brunei, Cocos (Keeling) 
Islands, and Christmas Island. 
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Live poultry trade
Considering:

•	 evidence presented under 1.1.
•	 In Guangxi Province, one chicken farm tested positive for 

H7N9 HPAI virus (FAO, 2017a).  Guangxi Province borders 
Viet Nam.

•	 Regulatory officials in countries in Southeast Asia are 
aware of hazards from avian influenza and strict regulatory 
frameworks are in place at borders, including banned 
importation of live poultry and/or strictly regulated 
movements (FAO China [FAOCN], 2017; FAO Cambodia 
[FAOKH], 2017; FAO Lao PDR [FAOLA], 2017; FAO 
Myanmar [FAOMM], 2017; FAO Viet Nam [FAOVN], 2017 
– personal communications; Viet Nam Government, 2017).

•	 Lao PDR imports live bird (spent hens, layer chickens, 
hybrid chickens, etc.) from China and other neighbouring 
countries and implements measures such as checking of flock 
documents, observation for clinical signs and sampling at the 
Chinese border (FAOLA, 2017 – personal communication).

•	 Due to previous outbreaks of avian influenza, there is no 
official poultry movement at the borders of China and  
Viet Nam, or China and Myanmar. even though exports 
and imports of live poultry between these countries 
are officially banned, informal movements still occur 
(FAO MM, 2017; Regional Office for Asia and the 
Pacific (FAORAP), 2017; FAOVN, 2017 – personal 
communications; Viet Nam Government, 2017).

•	 In tibet Autonomous Region, three A(H7N9) human cases 
were reported in May 2017 after local exposure at the same 
farmers’ market but the virus was not detected in poultry 
(FAO, 2017a). Movements of people and goods are expected 
to increase during the summer after snow melts and routes 
connecting tibet to Nepal become accessible. However, 
very low volumes of live poultry and poultry products 
(either formally or informally) are reported crossing the 
border between Nepal and tibet (Social Marketing and 
Distribution (SMD) of Nepal, 2014).

•	 In India, formal trade with live poultry or poultry-related 
products is strictly regulated and does not occur through 
border mountain passes between India and tibet Autonomous 
Region. Considering the high-altitude, remote paths between 
India and tibet, informal trade in live poultry and poultry 
products is unlikely to occur (FAO Nepal (FAONP), 2017 – 
personal communication).

•	 In Cambodia, there are no known poultry imports or 
exports with China and poultry trade with Viet Nam 
has been restricted, with increased monitoring of the 
movements at the borders with Viet Nam. (FAOKH, 2017 – 
personal communication).

•	 Strengthened measures in China, including testing and 
certification prior to movements of live birds or carcasses, 

closure of Chinese LBMs and bans on live poultry trade over 
different national boundaries, may have increased the 
likelihood of H7N9 HPAI and LPAI spreading through 
informal movements from China to Southeast Asian 
countries.

•	 Porous borders facilitate the uncontrolled movement of 
people and animals, including informal trade in poultry 
or poultry products, especially in Viet Nam from Guangxi 
Province, but also in northwestern Myanmar from yunnan 
Province (FAOMM, 2017; FAORAP, 2017; FAOVN, 2017 –  
personal communications).

•	 Informal movements of live birds (spent hens, DOCs, 
young chicks and 3-21-day-old ducks) concern mainly 
Viet Nam and Myanmar. No information on informal live 
bird movements in Lao PDR was available (FAOMM, 2017; 
FAORAP, 2017; FAOVN, 2017 – personal communications). 
Cambodia, which does not share common boundaries with 
China, has little or no informal trade with China (FAOKH, 
2017 – personal communication).

•	 For countries in the region (Viet Nam, Myanmar, Lao 
PDR, Cambodia, Indonesia), FAO is assisting the risk areas 
bordering and/or trading with China in implementing 
risk-based surveillance with focus on chicken value chains 
(Belot et al., 2014). Additional active surveillance is carried 
out in Cambodia and Viet Nam (FAOKH, 2017; FAOVN 
2017 – personal communications). No H7N9 virus has been 
detected to date. 

Therefore, the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading from known affected areas of China to unaffected 
countries in the south and southeast asia regions through live 
bird trade during the period May to September 2017 can be 
considered as:

 ▶ moderate, with medium uncertainty, for Lao PDR through 
informal or formal trade, depending on measures in place.

 ▶ moderate, with low uncertainty, through informal trade 
in Viet Nam and Myanmar, but negligible through formal 
trade (provided appropriate measures are enforced).

 ▶ Negligible, with low uncertainty, through formal or 
informal trade for other countries of the South (e.g. Nepal, 
India) and Southeast Asia regions (e.g. Cambodia).

Poultry Products
Considering:

•	 evidence presented under 1.2.
•	 Formal imports of poultry products from China are banned 

in Myanmar and Viet Nam while Lao PDR allows official 
imports of poultry products from China (FAOVN, 2017; 
FAOLA, 2017; FAOMM, 2017; FAORAP, 2017 – personal 
communications).

•	 In Viet Nam and Myanmar, eggs and frozen chicken 
carcasses or parts (wings, feet, etc.) are traded with China 
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via informal movements while in Lao PDR only eggs, frozen 
bird carcasses or by-products are traded informally, and to 
a lesser extent (Nguyen, t.t.t. et al., 2015; FAOMM, 2017; 
FAORAP, 2017; FAOVN, 2017 – personal communications). 
Virus can survive in fresh or frozen meat and carcasses 
(OIe, 2009).

•	 Few or no poultry products are traded between China and 
Cambodia either formally or informally (FAOKH, 2017 – 
personal communication).

Therefore, the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading from known affected areas of China to unaffected 
countries in the south and southeast asia region through 
poultry products trade during the period May to September 
2017 can be considered as low, with medium uncertainty, 
regardless of virus survival in those products.

Fomites 
Considering:

•	 evidence presented under 1.3., 2.1. and 2.3.
•	 travellers who visited poultry premises in China and 

then crossed borders could potentially introduce the 
virus into neighbouring countries (Viet Nam, Lao PDR 
and Myanmar) via clothes, boots, on vehicles (trucks, 
motorcycles, etc.) and equipment (backpacks, crates 
and cages, syringes) unless changing or cleaning and 
disinfection are carried out before and after visits (Nguyen, 
t.t.t. et al., 2015; FAOMM, 2017; FAOLA, 2017 – personal 
communications).

•	 Few or no live bird or poultry products movements from 
China are occurring in other countries of Southeast 
Asia (e.g. Cambodia) (FAOKH, 2017 – personal 
communication).

Therefore, the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading from known affected areas of China to unaffected 
countries in the south and southeast asia regions through 
fomites during the period May to September 2017 can be 
considered as:

 ▶ Low, with medium uncertainty, for Viet Nam, Lao PDR 
and Myanmar due to informal commerce with China.

 ▶ Negligible, with medium uncertainty, for other Southeast 
Asian countries.

Wild birds 
Considering:

•	 evidence already presented under 1.4.
•	 In spring, wild birds that spent the winter months in 

southern Asia head back north and northeastward, e.g. to 
the Russian Federation, Mongolia or the Republic of Korea, 
to reach summer breeding sites. Southeast Asia is crossed 
by two major migratory flyways: the Central and the east 
Asian Flyway. 

Therefore, the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading from known affected areas of China to unaffected 
countries in the south and southeast asia regions through 
movements of wild birds (migratory or nomadic) during the 
period May to September 2017 can be considered as negligible, 
with low uncertainty. 

annex 3
iNFormaTioN usEd To assEss risk 
quEsTioN 3

What is the likelihood of the Chinese-origin H7N9 HPAI virus 
spreading from a known affected area of China to an unaffected 
area beyond South and Southeast Asia during the period May to 
September 2017 through:

Global trade and travel
Considering:

•	 evidence presented under 1.1., 1.2., 1.3 and 2.2.
•	 Regulatory officials and poultry producers in countries 

beyond Southeast Asia are aware of avian influenza 
hazards, especially since the recent global spread of 
H5N8 HPAI in late 2016/early 2017, which emerged in 
China (Sims et al., 2017).  Strict regulatory frameworks 
concerning trade and border crossing are in place 
to prevent any infected bird or related product from 
entering these countries (e.g. in e.u., Japan, and uSA). 
South America (especially Brazil, Argentina and Chile) 
is a main exporter of poultry and related products to 
China. Africa and the Middle east represent a very 
small market share for Chinese poultry product exports 
(GAIN, 2017). thus, poultry or related products from 
potentially infected Chinese flocks are unlikely to enter 
the poultry market chain in these regions.

•	 Animal products from China exported to other parts of 
the world are mainly industrially produced broiler meat for 
human consumption (frozen or cooked) and whereas virus 
is unlikely to persist in cooked meat, it can survive in fresh 
or frozen meat (GAIN, 2017; OIe, 2009). However, fresh 
or frozen poultry meat products are unlikely sources of 
exposure for local poultry populations.

•	 Informal trade in poultry between China and countries 
beyond Southeast Asia is unlikely, considering the distances 
between them and the different borders to be crossed.

•	 A large number of tourists potentially exposed to H7N9 
HPAI travel from China to other continents (especially 
europe and North America). But these travellers are 
unlikely to act as fomites and infect commercial poultry 
upon arrival at their destination. 

Therefore, the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading from known affected areas of China to unaffected 
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countries beyond the southeast asia region through global 
trade and travel during the period May to September 2017 can 
be considered as negligible, with low uncertainty.

Wild Birds
Considering:

•	 evidence presented under 1.4. and 2.4.
•	 China has seasonal migration stopover and breeding sites of 

wild bird species known to be the main natural reservoir of 
LPAI viruses, but also known to spread HPAI viruses (e.g. 
H5N1, H5N8) on short and long distances (during autumn 
migration, westward to the Middle east, europe and Africa; 
in summer, northward to the Russian Federation and 
Mongolia) (Peng, C. et al., 2011; tian, H. et al., 2015). In the 
period covered by the risk assessment (May to September 
2017), spring and summer migration patterns are of 
interest. However, spread will only occur if the virus is able 
to survive in one or more species during long-distance 
migration.

Therefore, the likelihood of the Chinese-origin H7N9 HPAI 
virus spreading from known affected areas of China to unaffected 
countries beyond the southeast asia region through migratory 
wild bird movements during the period May to September 2017 
can be considered as negligible, with medium uncertainty, for 
the Russian Federation, Mongolia, Japan and the Republic of 
Korea and negligible, with low uncertainty, for other countries.

annex 4
iNFormaTioN usEd To assEss risk 
quEsTioN 4

Considering: 
•	 epidemiological investigations indicate that human 

infection with, or cases of, influenza A(H7N9) appear 
to be associated with direct or indirect contact with live 
bird species, especially in LBMs or in relation to poultry 
transport, handling and/or slaughtering activities (FAO, 
2014).

•	 to date there have been more human cases of influenza 
A(H7N9) reported since 2013 than human cases of all other 
avian influenzas together since 2004 (H5N1, H5N6, H7N7, 
H9N2, H10N8) (eMPReS-i, 2017; WHO, 2017b; WHO, 
2017c).

•	 Limited data is available about the prevalence of H7N9 
HPAI in different domestic bird species in China. As of 
16 May, H7N9 HPAI was reported in particular yellow 
chickens/broiler layers, in one duck, in environmental 
samples from markets and in four farms (Guangxi, 
Guangdong, Fujian, Hebei and Hunan provinces) (FAO, 
2017a). H7N9 HPAI virus has dual receptor binding 
(human-like and avian-like) according to biological 

characterization and genetic analysis (Li, 2017; zhu, et al., 
2017; Millman et al., 2015).

•	 H7N9 HPAI virus has so far been isolated only from human 
cases exposed in Guangdong Province in December 2016 
and January 2017, but human cases may be present in other 
provinces (WHO, 2017a; yang, J-R. and Liu, M-t., 2017).

•	 Poultry infected with H7N9 HPAI show clinical signs 
leading to a higher likelihood of detection of sick or dead 
poultry. Therefore, awareness provided, people may avoid 
contact with infected animals. However, there is a short 
period in which poultry may shed virus without showing 
clinical signs (OFFLu, 2017a). 

•	 In contrast to LPAI viruses, H7N9 HPAI will cause systemic 
infection in birds due to an increased range of proteases 
that can cleave the haemagglutinin (HA), so that the virus 
can be found in organs and other body parts (e.g. feathers) 
(Swayne and Suarez, 2000). exposure of humans to virus 
during slaughtering activities is likely increased when 
compared to H7N9 LPAI, as the level of virus in meat and 
other products is higher. 

•	 An experiment conducted in Hong Kong SAR showed that 
H7N9 HPAI virus isolated from humans was transmitted 
between ferrets6 by contact, and two out of three human 
isolates tested could be effectively airborne-transmitted; 
some ferrets died. However, H7N9 HPAI virus isolated 
from chickens did not transmit between ferrets (neither 
contact nor airborne transmission) and there was low 
seroconversion. Both the human and chicken isolates had 
trypsin independent replication in cell culture, indicative of 
HPAI. (zhu, W., 2017; OFFLu, 2017a). 

•	 In Southeast Asia, people who consume prepared/cooked 
yellow chicken broiler meat can be exposed to the virus if the 
meat is not cooked thoroughly. However, high temperatures 
during cooking inactivates the virus (FAO, 2017c). During 
preparation of meat from infected birds, humans could be 
exposed to virus. However, quantities of virus may vary and 
not be sufficient to cause human infection.

•	 In some parts of Asia, raw blood of freshly slaughtered 
chicken is traditionally consumed and may expose people to 
H7N9 HPAI virus. However, this route of transmission has 
not been reported for H7N9 in China.

•	 Closure, cleaning and disinfection of markets where human 
cases were infected, as well as disease control measures 
imposed by the Chinese Government in the different affected 
provinces, such as enhanced active surveillance, trade 
regulations and culling of infected birds, reduce potential 
exposure of humans to both H7N9 HPAI and LPAI, although 
these biosecurity measures are not applied uniformly.

6  Ferrets are usually used as a human model in laboratory experiments to study 
influenza viruses.
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•	 At present, there have been no reports of H7N9 (HPAI or 
LPAI) infections in pigs in China. One serological survey 
reported little or no evidence of exposure to H7 virus in this 
species (LPAI) (zhao et al. 2014).

Therefore, the likelihood of human exposure to the Chinese-
origin influenza A(H7N9) virus (with high pathogenicity in 
chickens) through contact with infected birds, LBM visits or upon 
consumption of poultry meat or poultry-related products within 
affected areas of China during the period May to September 2017 
is currently considered as low to moderate, with low uncertainty, 
with moderate for occupational exposure. The likelihood of 
human exposure depends, among other factors, on the extent of 
infection in farms and whether infected birds are sent to market.

rEFErENCEs
Beato, m.s., Capua, i. & alexander, d.J. (2009). Avian influenza 

viruses in poultry products: a review. Avian Pathology, 38(3), 
193-200, doi: 10.1080/03079450902912200

Belot, G., Von dobschuetz, s., Claes, F., kamata, a., morzaria, 
s., Edwards, J. et al. (2014). H7N9 surveillance in South and 
Southeast Asia. EMPRES Transboundary Animal Diseases 
Bulletin No. 44. FAO, Rome, Italy. Available at: http://www.fao.
org/3/a-i4257e.pdf

Center for Food security and Public Health (CFsPH). (2016). 
Avian Influenza technical factsheet. Available at: http://www.
cfsph.iastate.edu/Factsheets/pdfs/highly_pathogenic_avian_
influenza.pdf

de Benedictis, P., Beato, m. s. & Capua, i. (2007). Inactivation 
of Avian Influenza Viruses by Chemical Agents and Physical 
Conditions: A Review. Zoonoses and Public Health, 54(2), 
51–68. doi:10.1111/j.1863-2378.2007.01029.x

desvaux, s., Grosbois, V., Pham, T. T. H., Fenwick, s., Tollis, 
s., Pham, N. H. et al. (2011). Risk Factors of Highly 
Pathogenic Avian Influenza H5N1 Occurrence at the Village 
and Farm Levels in the Red River Delta Region in Vietnam. 
Transboundary and Emerging Diseases, 58(6), 492–502. 
doi:10.1111/j.1865-1682.2011.01227.x

dufour, B., Plée, L., moutou, F., Boisseleau, d., Chartier, 
C., durand, B. et al. (2011). A qualitative risk assessment 
methodology for scientific expert panels. Revue scientifique 
et technique Office international des Epizooties, 2011, 30 (3), 
673-681

EmPrEs-i. Global Animal Disease Information System. (2016). 
Available at http://empres-i.fao.org/eipws3g/. Accessed on 2 
May 2017.

©
FA

O
/F

ra
nc

o 
M

at
tio

li

High temperatures during cooking inactivate avian influenza viruses.



AnimAl HeAltH risk analysis Chinese-Origin H7N9 Highly Pathogenic Avian Influenza

16

Food and agriculture organization of the united Nations 
(Fao). (2017a). H7N9 Situation update. http://www.fao.
org/WAICeNt/faoInfo/Agricult/againfo/programmes/en/
empres/H7N9/Situation_update.html

Fao. (2017b). H7N9 talking points – update of 14 April 2017. 
FAO, unpublished.

Fao. (2017c). Disease card of Avian Influenza. Available at: 
http://www.fao.org/avianflu/en/qanda.html#B4

Fao. 2016. Addressing H5N1 highly pathogenic avian influenza: 
qualitative risk assessment on spread in the central African 
region. Issue no.4. Available at http://www.fao.org/3/a-i6348e.
pdf

Fao. 2015. FAO Animal Production and Health Guidelines – 
Biosecurity guide for live poultry markets. Available at: http://
www.fao.org/3/a-i5029e.pdf

Fao. 2014. Addressing avian influenza A(H7N9) - Qualitative 
risk assessment update. Issue no. 3. Available at: http://www.
fao.org/3/a-i3813e.pdf

Food safety and inspection service, u.s. department of 
agriculture (Fsis). (2010). Interagency Risk Assessment 
for the Public Health Impact of Highly Pathogenic 
Avian Influenza Virus in Poultry, Shell eggs, and egg 
Products. Available at https://www.fsis.usda.gov/wps/wcm/
connect/955e7a9a-24f8-4b31-9826-56485c06eab7/HPAI_
Risk_Assess_May2010.pdf?MOD=AJPeReS

Gautret, P., Gray, G.C., Charrel, r.N., odezulu, N.G., al-
Tawfiq, J.a., Zumla, a., memish, Z.a. (2014). emerging 
viral respiratory tract infections—environmental risk factors 
and transmission. The Lancet Infectious Diseases, 14(11), 
1113 – 1122. DOI:  http://www.thelancet.com/journals/laninf/
article/PIIS1473-3099(14)70831-X/abstract

Global agricultural information Network (GaiN). (2017). 
China – People’s Republic of China, Poultry and Products 
Semi-annual 2017 – Chinese year of the Rooster. Available at: 
https://gain.fas.usda.gov/Recent%20GAIN%20Publications/
Poultry%20and%20Products%20Semi-annual_Beijing_
China%20-%20Peoples%20Republic%20of_3-7-2017.pdf

Global initiative on sharing all influenza data (Gisaid). 
epiFLu database accessed on 12 May 2017 at http://platform.
gisaid.org/epi3/

Huo, X., Chen, L., qi, X., Huang, H., dai, q., yu, H. et.al. 
(2017). Significantly elevated number of human infections 
with H7N9 virus in Jiangsu in eastern China, October 2016 to 
January 2017. Eurosurveillance, 22(13).

Jeong, J., Woo, C., ip, H. s., an, i., kim, y., Lee, k. et al. (2017). 
Identification of two novel reassortant avian influenza a 
(H5N6) viruses in whooper swans in Korea, 2016. Virology 
Journal, 14, 60. http://doi.org/10.1186/s12985-017-0731-7

Jones, J.C., sonnberg, s., koçer, Z.a., shanmuganatham, k., 
seiler, P., shu, y. et al. (2014). Possible Role of Songbirds 
and Parakeets in transmission of Influenza A(H7N9) Virus 

to Humans. Emerging Infectious Diseases, 20(3), 380-385. 
doi:10.3201/eid2003.131271.

kaplan, B.s. & Webby, r.J. (2013). The avian and mammalian 
host range of highly pathogenic avian H5N1 influenza. Virus 
research, 178(1), 3-11. doi:10.1016/j.virusres.2013.09.004.

Li, y., qi, W., qiao, J., Chen, C., Liao, m. & Xiao, C. (2017). 
evolving HA and PB2 genes of influenza A(H7N9) viruses in 
the fifth wave - Increasing threat to both birds and humans? 
Journal of Infection. doi: 10.1016/j.jinf.2017.04.002.

millman, a.J., Havers, F., iuliano, a.d., davis, C.T., sar, B., 
sovann L. et al. (2015). Detecting Spread of Avian Influenza 
A(H7N9) Virus Beyond China. Emerging Infectious Diseases, 
21(5), 741-749. doi:10.3201/eid2105.141756.

ministry of agriculture (moa) of China. (2017a). National 
Animal Disease Surveillance and epidemiological Surveys 
Program. Available at: http://www.moa.gov.cn/govpublic/
SyJ/201703/t20170320_5530687.htm

ministry of agriculture of China. (2017b). Ministry of 
Agriculture of the People’s Republic of China Notice No. 2516. 
Available at: http://www.moa.gov.cn/zwllm/tzgg/gg/201704/
t20170421_5579066.htm

ministry of agriculture of China. (2014). H7N9 Influenza 
elimination Program. Available at: http://www.moa.gov.cn/
govpublic/SyJ/201406/t20140625_3950377.htm

Nguyen, T.T.T, Nguyen, q.a. & Tripodi, a. (2015). Study on 
Poultry cross-border value chains between Viet Nam and 
China. FAO, unpublished.

Nickbakhsh, s., Hall, m.d., dorigatti, i., Lycett, s.J., mulatti, 
P., monne, i., Fusaro, a., Woolhouse, m.E., rambaut, a., 
kao, r.r. (2016). Modelling the Impact of Co-Circulating 
Low Pathogenic Avian Influenza Viruses on epidemics of 
Highly Pathogenic Avian Influenza in Poultry. Epidemics, 17, 
27-34. Doi:10.1016/j.epidem.2016.10.005.

oFFLu. (2017a). OFFLu H7N9 teleconference of 24 February 
2017.

oFFLu. (2017b). OFFLu avian influenza virus characterisation 
meeting 29 – 30 March 2017 at FAO Headquarters, Rome, 
Italy. Presentation by Dr. Ji-Ming Chen.

oFFLu. (2017c). OFFLu H7N9 teleconference of 18 May 2017.
oFFLu. (2017d). OFFLu Wildlife teleconference of 21 March 

2017.
World organisation for animal Health (oiE). (2017). OIe 

Situation Report for Avian Influenza – Report of 8 May 2017. 
Available at: http://www.oie.int/animal-health-in-the-world/
update-on-avian-influenza/

oiE. (2009). technical disease card of highly pathogenic avian 
influenza. Available at: http://web.oie.int/eng/maladies/
technical%20disease%20cards/AVIAN%20INFLueNzA_
FINAL.pdf

Pantin-Jackwood, m.J., stephens, C., Bertran, k., swayne, d.E. 
& spackman, E. (2017). The pathogenesis of H7N8 low and 



ASSESSMENT No. 3Chinese-Origin H7N9 Highly Pathogenic Avian Influenza

17

highly pathogenic avian influenza viruses from the united 
States 2016 outbreak in chickens, turkeys and mallards. 
PLoS ONE 12(5): e0177265. https://doi.org/10.1371/journal.
pone.0177265

Pantin-Jackwood, m.J., miller, P.J., spackman, E., swayne, 
d.E., susta, L., Costa-Hurtado, m. & suarez, d. L. (2014). 
Role of Poultry in the Spread of Novel H7N9 Influenza Virus 
in China. Journal of Virology, 88(10), 5381–5390. http://doi.
org/10.1128/JVI.03689-13

Peng, C., yuansheng, H., Zhi, X., yubang, H., Tianxian, L., 
shan, G. et.al. (2011). Bird Migration and Risk for H5N1 
transmission into Qinghai Lake, China. Vector-Borne and 
Zoonotic Diseases, 11(5), 567-576. doi:10.1089/vbz.2009.0240.

Perkins, L.E. & swayne, d.E. (2002). Pathogenicity of a Hong 
Kong-origin H5N1 highly pathogenic avian influenza virus for 
emus, geese, ducks, and pigeons. Avian diseases 46(1), 53-63.

schrauwen, E.J. & Fouchier, r.a. (2014). Host adaptation and 
transmission of influenza A viruses in mammals. emerging 
Microbes & Infections, 3(2), e9-. doi:10.1038/emi.2014.9.

sims, L., Harder, T., Brown, i., Gaidet, N., Belot, G., Von 
dobschuetz, s. et al. (2017). Highly pathogenic H5 avian 
influenza in 2016 and early 2017 – lessons learned and future 
perspectives. (Forthcoming).

sims, L.d.& swayne, d.E. (2016). Avian influenza control 
strategies, in Animal Influenza (D.e. Swayne, ed.). Hoboken, 
NJ, uSA, John Wiley & Sons, Inc.

sims, L. & Narrod, C. (2007). understanding avian influenza – 
a review of the emergence, spread, control, prevention and 
effects of Asian lineage H5N1 highly pathogenic viruses. 
Rome, FAO. Available at http://www.fao.org/avianflu/
documents/key_ai/key_book_preface.htm

swayne, d.E., Eggert, s. & Beck, J.r. (2012). Reduction of high 
pathogenicity avian influenza virus in eggs from chickens 
once or twice vaccinated with an oil-emulsified inactivated H5 
avian influenza vaccine. Vaccine, 30:4964–4970.

swayne, d., suarez, d. & sims, L.d. (2013). Influenza. In D.e. 
Swayne, J.R. Glisson, L.R. McDougald, V. Nair, L.K. Nolan 
& D.L. Suarez, eds. Diseases of Poultry. Ames, Iowa, Wiley-
Blackwell. 181–218

swayne, d.E. & suarez, d.L. (2000). Highly pathogenic avian 
influenza. Revue scientifique et technique Office international 
des Epizooties, 19(2), 463-482. Available at: https://www.oie.
int/doc/ged/D9311.PDF

Tamerius, J., Nelson, m.i., Zhou, s.Z., Viboud, C., miller, m.a., 
alono, W.J. (2011).Global Influena Seasonality: Reconciling 
Patterns Across temperate and tropical Regions. Environ 
Health Perspect, 119, 439-445.

Tian, H., Zhou, s., dong, L., Van Boeckeld, T.P., Cuie, y., 
Newman, s.H. et al. (2015). Avian influenza H5N1 viral and 
bird migration networks in Asia. Proceedings of the National 
Academy of Sciences, 112, 172–177. Web.

Velkers, F.C., Blokhuis, s.J., kroeze, E.J.B.V. & Burt, s.a. 
(2017). The role of rodents in Avian Influenza outbreaks in 
poultry farms: a review. Veterinary Quarterly, 2, 1-17. doi: 
10.1080/01652176.2017.1325537.

Viet Nam (Government of). (2017). Official telegram of the 
Prime Minister - On pooled efforts for prevention and 
control of A/H7N9 influenza virus and other zoonosis avian 
virus strains from penetration into Viet Nam. (Official 
communication)

World Health organization (WHo). (2017a). Human infection 
with avian influenza A(H7N9) virus – China, February 2017. 
Available at: http://who.int/csr/don/27-february-2017-ah7n9-
china/en/

WHo. (2017b). Cumulative number of confirmed human cases 
of avian influenza A(H5N1) reported to WHO. Available 
at: http://www.who.int/influenza/human_animal_interface/
H5N1_cumulative_table_archives/en/

WHo. (2017c). WHO Disease Outbreaks News: Human 
infection with avian influenza A(H7N9) virus – China May 
2017. Available at: http://www.who.int/csr/don/01-may-2017-
ah7n9-china/en/

Xu, W., Berhane, y., dubé, C., Liang, B., Pasick, J., 
Vandomselaar, G. & alexandersen, s. (2016). 
epidemiological and evolutionary Inference of the 
transmission Network of the 2014 Highly Pathogenic Avian 
Influenza H5N2 Outbreak in British Columbia, Canada. 
Nature Scientific Reports, 6: 30858. doi: 10.1038/srep30858. 
Available at: https://www.nature.com/articles/srep30858

yang, J-r. & Liu, m-T. (2017). Human infection caused by an 
avian influenza A(H7N9) virus with a polybasic cleavage site 
in taiwan, 2017. Journal of the Formosan Medical Association, 
116(3), 210–2. https://doi.org/10.1016/j.jfma.2017.02.011

Zhao, B., Zhang, X., Zhu, W., Teng, Z., yu, X., Gao, y. et al. 
(2014). Novel avian influenza A(H7N9) virus in tree sparrow, 
Shanghai, China, 2013. Emerging Infectious Diseases, 20(5), 
850–3. doi:10.3201/eid2005.131707

Zhu, W., Zhou, J., Li, Z., yang, L., Li, X., Huang W. et al. 
(2017). Biological characterisation of the emerged highly 
pathogenic avian influenza (HPAI) A(H7N9) viruses in 
humans, in mainland China, 2016 to 2017. Eurosurveillance, 
22(19), pii=30533. doi: http://dx.doi.org/10.2807/1560-7917.
eS.2017.22.19.30533



ANIMAL HeALtH risk aNaLysis

The designations employed and the presentation of material in 
this information product do not imply the expression of any 
opinion whatsoever on the part of the Food and Agriculture 
Organization of the united Nations (FAO) concerning the 
legal or development status of any country, territory, city or 
area or of its authorities, or concerning the delimitation of its 
frontiers or boundaries. The mention of specific companies 
or products of manufacturers, whether or not these have been 
patented, does not imply that these have been endorsed or 
recommended by FAO in preference to others of a similar 
nature that are not mentioned.

The views expressed in this information product are those 
of the author(s) and do not necessarily reflect the views or 
policies of FAO.

ISBN 978-92-5-109855-4

© FAO, 2017

FAO encourages the use, reproduction and dissemination 
of material in this information product. except where 
otherwise indicated, material may be copied, downloaded 
and printed for private study, research and teaching 
purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of 
FAO as the source and copyright holder is given and that 
FAO’s endorsement of users’ views, products or services is 
not implied in any way.

All requests for translation and adaptation rights, and for 
resale and other commercial use rights should be made via 
www.fao.org/contact-us/licence-request or addressed to 
copyright@fao.org.

FAO information products are available on the FAO website 
(www.fao.org/publications) and can be purchased through 
publications-sales@fao.org.

risk aNaLysis iN aNimaL HEaLTH

Risk analysis is a procedure, which we all do intuitively 
in our everyday life as we also do in our professional 
work to assess the risk of any hazard or threat. In 
animal health, risk analysis has been most widely used 
as a decision tool about the most appropriate health 
interventions to support disease control strategies, guide 
disease surveillance and support of disease control or 
eradication strategies. 

It should be remembered that risk is not equal to zero 
and never stays static. Risks changes as drivers or factors 
of disease emergence, spread or persistence change such 
as intensification of livestock production, climate change, 
civil unrest and changes in international trading patterns. 
Risk analysis should therefore not be seen as a “one 
off ” activity and it should be seen as a good practice of 
animal health systems to conduct their regular activities. 
Therefore, risk analysis process should be repeated and 
updated regularly.

Risk analysis comprises the following components:

Hazard identification: the main threats are 
identified and described.

risk assessment: risks of an event occurring 
and developing in particular ways are first 
identified and described. The likelihood of 

those risks occurring is then estimated. The potential 
consequences or impact of the risks if they occur are 
also evaluated and are used to complete the assessment 
of the risk.

risk management: involves identifying and 
implementing measures to reduce identified 
risks and their consequences. Risk never 

can be completely eliminated but can be effectively 
mitigated. The aim is to adopt procedures that will 
reduce the level of risk to what is deemed to be an 
acceptable level.

risk Communication: an integrated processes 
that involves and informs all stakeholders 
within the risk analysis process and allows 

for interactive exchange of information and opinions 
concerning risk. It assists in the development of a 
transparent and credible decision-making processes and 
can instil confidence in risk management decisions.
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