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Abstract  

Between 16 May and 15 August 2018, three highly pathogenic avian influenza (HPAI) A(H5N8) 
outbreaks in poultry establishments and three HPAI A(H5N6) outbreaks in wild birds were reported in 

Europe. Three low pathogenic avian influenza (LPAI) outbreaks were reported in three Member 

States. Few HPAI and LPAI bird cases have been detected in this period of the year, in accordance 
with the seasonal expected pattern of LPAI and HPAI. There is no evidence to date that HPAI 

A(H5N8) and A(H5N6) viruses circulating in Europe have caused any human infections. The risk of 
zoonotic transmission to the general public in Europe is considered to be very low. Several HPAI 

outbreaks in poultry were reported during this period from Russia. The presence of the A(H5N2) and 

A(H5N8) viruses in parts of Russia connected with fall migration routes of wild birds is  of concern for 
possible introduction and spread with wild birds migrating to the EU. Although few AI outbreaks were 

observed in Africa, Asia and the Middle East during the reporting period, the probability of AI virus 
introductions from non -EU countries via wild birds particularly via the north -eastern route from Russia 

is increasing, as the fall migration of wild birds will start  in the coming weeks. Further, the lower 
temperatures in autumn and winter may facilitate the environmental survival of avian influenza viruses 

potentially introduced to Europe.  

 

©  2018 European Food Safety Authority, European Centre for Disease Prevention and Control, 

European Union Reference Laboratory for Avian Influenza 

 

Key words:  avian influenza, HPAI/LPAI, monitoring, poultry, captive bird s, wild bird s, humans 

 

Requestor:  European Commission 

Question number:  EFSA-Q-2018-00504 

Correspondence:  ALPHA@efsa.europa.eu 

http://www.efsa.europa.eu/efsajournal


Avian influenza overview May - August 2018 
 

 

 
www.efsa.europa.eu/efsajournal 2 EFSA Journal 2018; 16(9):5430 
 

Acknowledgements:  in addition to the listed authors , EFSA, ECDC and the EURL wish to thank the  

following: Member State representatives that provided data on avian influenza outbreaks, animal 

populations or wrote case reports for this scientific output: Bulgaria (Aleksandra Miteva), Denmark 
(Pernille Dahl Nielsen), United Kingdom (Helen Roberts; Adam Brower); Dominique Bicout, Jan Arend 

Stegeman and Preben Willeberg for reviewing the document ; Timm Harder and Daisy Duncan for the 
support provided to this scientific output .  

Suggested citation:  EFSA (European Food Safety Authority), ECDC (European Centre for Disease 

Prevention and Control), EURL (European Reference Laboratory for Avian Influenza), Adlhoch C, 
Kuiken T, Mulatti P, Smietanka K, Staubach C, Munoz Guajardo I, Amato L and Baldinelli F, 2018. 

Scientific report: Avian influenza overview May - August 2018. EFSA Journal 2018;16(9):5430, 43 pp. 
doi:10.2903/j.efsa.201 8.5430 

ISSN:  1831-4732 

© 201 8 European Food Safety Authority, © European Centre for Disease Prevention and Control, and 
© European Union Reference Laboratory for Avian Influenza. EFSA Journal published by John Wiley 

and Sons Ltd on behalf of the European Food Safety Authority. 

This is an open access article under the terms of the Creative Commons Attribution-NoDerivs Licence, 

which permits use and distribution in any medium, provided the original work is properly cited and no 
modifications or adaptations are made. 

Figures 1ï3, 5, 7ï11 and Tables 1ï5 © EFSA; Figures 4, 6, 12, 13 and Table 6 © ECDC. 

 The EFSA Journal is a publication of the European Food 
 Safety Authority, an agency of the European Union. 

 

 

http://www.efsa.europa.eu/efsajournal
http://creativecommons.org/licenses/by-nd/4.0/


Avian influenza overview May ς August 2018                                          
 

 

 
www.efsa.europa.eu/efsajournal 3 EFSA Journal 2018;16(9):5430 
 

Table of contents  

 
1. Introduction  ................................ ................................ ................................ ........................  4 
2. Conclusions ................................ ................................ ................................ ........................  4 
3. Suggestions ................................ ................................ ................................ ........................  5 
4. Results ................................ ................................ ................................ ...............................  6 
4.1. Overview of HPAI and LPAI outbreaks in Europe between 16 May and 15 August 2018 (TOR 1 

and TOR 2) ................................ ................................ ................................ .........................  6 
4.1.1. Description of the AI detections in time and space  ................................ ................................  6 
4.2. Phenotypic characterisation of AI viruses circulating in the EU ................................ ...............  7 
4.2.1. HPAI in domestic birds ................................ ................................ ................................ ........  7 
4.2.2. HPAI in wild birds................................ ................................ ................................ ................  9 
4.2.3. LPAI in domestic birds ................................ ................................ ................................ .......  10 
4.2.4. Human cases due to A(H5N8) or A(H5N6) viruses detected in Europe ................................ .. 10 
4.3. Genetic characterisation of AI viruses circulating in the EU ................................ ..................  10 
4.4. Applied prevention and control measures (TOR3) ................................ ................................  11 
4.4.1. Bulgaria ................................ ................................ ................................ ............................  11 
4.4.2. Denmark ................................ ................................ ................................ ..........................  11 
4.4.3. United Kingdom ................................ ................................ ................................ ................  11 
4.5. The AI situation on other continents between 16 May and 15 August 2018 (TOR 4)  ..............  11 
4.5.1. HPAI A(H5N1)................................ ................................ ................................ ...................  11 
4.5.2. HPAI A(H5N6)................................ ................................ ................................ ...................  14 
4.5.3. HPAI A(H5N8)................................ ................................ ................................ ...................  16 
4.5.4. Human infection due to A(H7N4) ................................ ................................ .......................  18 
4.5.5. HPAI-LPAI A(H7N9) ................................ ................................ ................................ ...........  18 
4.5.6. LPAI A(H9N2) ................................ ................................ ................................ ...................  22 
4.5.7. Scientific analysis of AI spread from non-EU countries to poultry in the EU ...........................  23 
4.5.8. Surveillance and diagnosis of human infections and public health measures for prevention and 

control ................................ ................................ ................................ .............................  24 
4.5.9. ECDC risk assessment for the general public in the EU ................................ ........................  25 
References ................................ ................................ ................................ ................................ ... 26 
Abbreviations ................................ ................................ ................................ ...............................  31 
Appendix A ï Terms of reference ................................ ................................ .............................  32 
Appendix B ï Data and methodologies ................................ ................................ .....................  34 
Appendix C ï Literature search on phenotypic and genetic characterisation of AI viruses .............  36 
Annex A ï Applied prevention and control measures on avian influenza ................................ ......  39 
A.1 Bulgaria ................................ ................................ ................................ ............................  39 
A.2 Denmark ................................ ................................ ................................ ..........................  41 
A.3 United Kingdom ................................ ................................ ................................ ................  42 
 

  

http://www.efsa.europa.eu/efsajournal


Avian influenza overview May ς August 2018                                          
 

 

 
www.efsa.europa.eu/efsajournal 4 EFSA Journal 2018;16(9):5430 
 

1.  Introduction   

The present document gives an overview of highly pathogenic avian influenza (HPAI) outbreaks 
detected in poultry , captive and wild birds and low pathogenic avian influenza (LPAI) outbreaks in 

poultry and captive birds, as well as human cases due to avian influenza (AI)  reported in and outside 
Europe between 16 May and 15 August 2018. The background, terms of reference (TORs) and their 

interpretation are reported in Appendix A; data and methodologies are reported in Appendix B and C. 

 

2.  Conclusions   

HPAI and LPAI outbreaks in Europe between 1 6 May  and 15 August  2018  (TOR 1 and TOR 
2)  

Main observations 

¶ No human infections with HPAI or related LPAI viruses of the same genetic composition as those 

currently detected in European domestic and wild birds have been reported so far. 

¶ In the EU, between 16 May and 15 August 2018 (based on the Animal Disease Notification System 

(ADNS)):  

ï three HPAI A(H5N8) outbreaks were reported in poultry  in Bulgaria; 

ï three HPAI A(H5N6) outbreaks were reported in wild birds: two in Denmark and one in the 

United Kingdom; 

ï three LPAI outbreaks were reported in poultry : one A(H5N2) in Denmark, one A(H5Nx) in 

Sweden and, one A(H7N7) in France. 

¶ Mortality in wild birds from HPAI virus A(H5N6) was reported in Denmark and in the United 

Kingdom and involved species were listed in the revised list of target species for passive 
surveillance. The number of cases in the outbreaks, three, was a marked drop compared with the 

previous three-month period, when 68 cases were reported. This fits with the anticipated seasonal 
pattern for LPAI and HPAI in free-living wild birds during the summer period. 

Conclusions 

¶ The risk of zoonotic transmission of AI viruses to the general public in EU/EEA countries is 

considered to be very low.  

¶ Occurrence of HPAI and LPAI in this time period was very low, which fits with the seasonal pattern 

of LPAI and HPAI. 

Applied prevention and control measures between 1 6 May and 15 August 2018  (TOR 3)  

Main observations 

¶ After the detection of HPAI virus in wild birds in Denmark and United Kingdom , risk assessments 

were performed that took into account  the ecology of the wild bird species involved in the period 
of interest,  and no preventive and control measures were applied to poultry . 

Conclusions 

¶ The continued presence of the virus in the environment indicates that biosecurity measures on 

poultry establishments remain important to prevent incursion from wild birds and further spread 

within the poultry population .  

Avian influenza situation on other continents between 16 May and 15 August 2018 (TOR 
4)  

Main observations 

¶ In the reporting period, a decreasing number of AI outbreaks were observed in Africa, Asia and the 

Middle East, and no new outbreaks were reported from some previously affected areas. 
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¶ A HPAI A(H5N2) and several HPAI A(H5N8) outbreaks were reported in poultry in this time period 

from Russia. 

Conclusions 

¶ The continued presence of A(H5N8) in parts of Russia spatially associated with fall migr ation routes 

of wild waterbirds  is of concern for the possible spread of the virus via wild birds migrating to the 

EU. 

¶ The probability of AI  virus being introduced from non-EU countries via wild birds is increasing as 

the fall migration of wild birds from breeding sites to the winter ing sites will start  in the coming 

weeks. 

¶ The environmental survival of AI viruses potentially introduced to Europe can be facilitated by the 

low temperatures of autumn and winter . 

 

3.  Suggestions  

¶ Continued surveillance for AI virus in wild birds and poultry in Europe and worldwide combined 

with timely generation of complete viral genome sequences and data sharing among Member 

States and between animal and human health sectors is crucial to be able to detect and respond 
early to threats that are relevant to animal and public health.  It is particularly important that 

information on the genetic compo sition and possible origins of recently detected new subtype 

combinations, e.g. A(H5N2), are shared and communicated in a timely fashion. 

¶ In relation to the HPAI cases in domestic and wild birds over the reporting period, due to the fall 

migration and to t he expected higher environmental stability of the virus (exposure to lower 

temperature and lower ultraviolet radiation), the probability of new cases among poultry and wild 
birds will increase in Europe in the coming weeks. Therefore, enhanced surveillance is 

recommended in Europe, also including outbreaks involving single sick or dead birds of the target 
species, for comprehensive passive surveillance of HPAI A(H5). 

¶ People exposed to birds that may potentially be infected with AI should consider taking appropriate 

personal protection measures following national guidelines. 
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4.  Results  

4.1.  Overview of HPAI and LPAI outbreaks in Europe between 16 May  
and 15 August  2018 (TOR 1 and TOR 2)  

4.1.1.  Description of the AI  detections in time and space  

4.1.1.1.  HPAI and LPAI  in poultry , other captive birds , and  wild birds  

From 16 May to 15 August 2018, a total of nine outbreaks of AI, six A(H5) HPAI, two A(H5) LPAI and 

one A(H7) LPAI, occurred in the EU, as presented in Table 1. The timeline, location and affected sub-
population of the AI outbreaks are reported in Figure 1 and 2. The characterisation of HPAI-affected 

poultry establishments1 is reported in Section 4.2.1. For wild birds, Table 1 displays the number of 

outbreaks, whereas the description of cases by outbreak is reported in Section 4.2.2. 

 

Table 1:  Number of HPAI and LPAI outbreaks in Europe by virus subtype and country, 16 May-15 
August 2018  

Country  HPAI  LPAI  All 
AI  A(H5N6)  in wild 

birds  
A(H5N8)  in 
poultry  

A(H5N2)  A(H5Nx)  A(H7N7)  

Bulgaria   3    3 

Denmark  2  1   3 

France      1 1 

Sweden     1  1 

United 
Kingdom  

1     1 

Total  
(5 countries)  

3 3 1 1 1 9 

 

 

Figure 1 :  Distribution of the HPAI and LPAI outbreaks in Europe by week, sub-population and 
affected country, 16 May-15 August 2018 (n= 9) 

 

                                                           
1 According to Regulation (EU) 2016/429 óestablishmentô means any premises, structure, or, in the case of open-air farming, any 
environment or place, where animals or germinal products are kept, on a temporary or permanent basis, except for: (a) 
households where pet animals are kept; (b) veterinary practices or clinics.  
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Figure 2 :  Geographical distribution of HPAI and LPAI outbreaks in Europe by virus subtype and 
affected sub-population, 16 May-15 August 2018 (n= 9) 

 

4.2.  Phenotypic characterisation of AI viruses circulating in the EU  

4.2.1.  HPAI in domestic birds   

4.2.1.1.  Characterisation of the HPAI -affected poultry  establishments   

From 16 May to 15 August 2018, three HPAI outbreaks were notified in the poultry sector in the EU, 
all three caused by A(H5N8) viruses. The three outbreaks were recorded in Bulgaria. Two of them 

occurred in commercial establishments, while one outbreak was identified in a non -commercial 

establishment. All the outbreaks were primary and identified by means of passive surveillance. 
Characteristics of the affected establishments are reported in Table 2.  

 

Table 2: Characteristics of the A(H5N8) HPAI affected poultry establishments in Europe, 16 May-15 

August 2018 (n= 3) 

Country  Poultry s pecies  Production 
category  

Date of suspicion  Presence of 
signs due to 
HPAI infection  

Number of 
susceptible 
animals (a)  

Bulgaria  Domestic duck Mixed 23/05/2018 Yes 21 071  

Chicken Egg 12/06/2018 Yes 323 800  

Chicken, pigeon(b) Mixed 05/07/2018 Yes 62  

Total  344 933  

(a) Based on the number of susceptible domestic birds reported to EFSA 
(b) Non-commercial establishment 
 

http://www.efsa.europa.eu/efsajournal


Avian influenza overview May ς August 2018                                          
 

 

 
www.efsa.europa.eu/efsajournal 8 EFSA Journal 2018;16(9):5430 
 

Two HPAI outbreaks were detected outside the reporting period for this report in the course of the AI 
surveillance and control programme: one A(H5N6) outbreak was suspected on 31 August in a captive 

bird establishment in Germany where chicken, domestic ducks and domestic geese were kept for 

private, non-commercial purposes; one HPAI A(H5) outbreak was identified on 19 September in a 
commercial establishment of laying hens in Bulgaria, Plovdiv region (Trilistnik village). 

HPAI A(H5N8)-affected poultry establishments in Bulgaria 

From 16 May to 15 August 2018, three HPAI A(H5N8) outbreaks were detected at poultry 

establishments in Bulgaria. The characteristics of the affected establishments and species reared are 

reported in Table 2. 

All the outbreaks detected in the referring period were primary outbre aks, and all were identified by 

passive surveillance activities.  

One outbreak occurred at a commercial duck establishment in which mortality of around 25% and 

clinical signs were reported by the owner.  The birds had had no outdoor access in the 21 days before 
the outbreak. The most likely source of introduction was direct contact with wild birds, as significant 

biosecurity breakthroughs were noted on the establishment (access of wild birds to the premises and 

the presence of nests under the roofs). The same establishment had been affected by another HPAI 
outbreak in October 2017.  

One outbreak was detected at a commercial laying hen establishment. Mortality, clinical signs and 
drop in egg production raised the suspicion in one out of six units o f the establishment. During the 

controls performed in the other units after the confirmation of the outbreak, another premise was 

found to be positive for HPAI A(H5N8), without mortality or morbidity . The birds had had no outdoor 
access in the 21 days before the outbreak. Indirect contact with wild birds was identified as the most 

likely source of introduction: a forest surrounded  the establishment, and nearby there was a dam with 
high density of wild migratory birds.  

The third Bulgarian outbreak occurred in a non-commercial establishment, rearing chickens and 
pigeons. The suspicion was raised by the notification of increased mortality  in chickens and pigeons 

and clinical signs in chickens by the owner. The birds were kept outdoor s in the 21 days before the 

identification of the outbreak . The most likely source of introduction was direct contact with wild birds.  

4.2.1.2.  Information extracted from the scientific literature  

Mutational events from LPAI to HPAI A(H7)  

Seekings et al. (2018) provided evidence of A(H7N7) LPAI virus mutation to HPAI virus at a single 

poultry premise during an outbreak that occurred in June 2008 in free range laying hens in 

Oxfordshire, United Kingdom. Observation of increased mortality prompted a veterinary investigation 
for a notifiable disease. Other clinical signs included a drop in egg production, lethargy, pyrexia, 

swollen combs and wattles (some cyanotic), watery white diarrhoea, sticky mucus in the mouth, and 
subcutaneous haemorrhages on the legs. Based on virological, clinical, and epidemiological analyses, 

a wild-bird origin A(H7N7) LPAIV precursor likely entered the premises, and subsequently changed to 

a HP pathotype due to mutation at the haemagglutinin cleavage site.  

Dietze et al. (2018) reported two spatiotemporally linked outbreaks caused by LPAI virus, and 

subsequently, HPAI virus A(H7N7), in two-layer establishments in Germany in 2015. LPAI virus 
infection was characterised by a drop in egg production of 16% over a 3 -day period, but clinical 

inspection of the flock did not reveal further clinical signs. HPAI virus infection was first suspected 
based on mortality, with 1.85% mortality overnight, compared wiht 0.69% over the previous three 

weeks. In addition, a drop in egg production became evident. Results of virolog ical and 

epidemiological analyses suggested an initial introduction of the LPAI virus progenitor and a 
subsequent switch to HPAI virus A(H7N7) after the incursion.   

 

 

 

 

http://www.efsa.europa.eu/efsajournal


Avian influenza overview May ς August 2018                                          
 

 

 
www.efsa.europa.eu/efsajournal 9 EFSA Journal 2018;16(9):5430 
 

4.2.2.  HPAI in wild birds  

Pathogenicity in the affected species  

From 16 May to 15 August 2018, the only HPAI virus subtype that was identified in carcasses of wild 

birds submitted for AI  virus testing was A(H5N6) (three cases in two countries) ( Table 3). This is a 
marked drop in the number of cases compared wiht the previous 3 -month period (EFSA, 2018a), 

when 68 cases were reported in eight countries. This decline in the number of cases in spring and 
summer fits with the overall seasonal pattern of LPAI in wild birds (Olsen et al., 2006). However, it 

does underline the potential for HPAI virus A(H5N6) to remain present in free -living wild birds until at 

least July, necessitating continued vigilance regarding incursion into poultry establishments. 

 

Table 3: Cases of HPAI A(H5N6) infection in free-living wild birds in Europe reported to the World 
Organisation for Animal Health (OIE) by country, outbreak and species, 16 May-15 August 

2018 (OIE, online-b) 

OIE 
report 
no.  

Country  No. of 
outbreak s by 
country  

No. of 
cases by 
outbreak  

No. of wild bird 
species 
involved by 
outbreak  

List of wild 
birds species 
involved in the 
country  

Total wild 
bird cases 
by country  

27587  Denmark 2 1, 1 1, 1  Common eider, 
mute swan 

2 

26949  United 
Kingdom 

1 1 1 Greylag goose 1 

Total  (2)  3 - -  (3)  3 

 

A HPAI A(H5N6) outbreak was detected outside the reporting period in the Netherland s; it involved a 
mallard (Anas platyrhynchos) reported on 30 August and a marsh harrier (Circus aeruginosus) 
reported on 3 September found dead in Eemmeer (Eem Lake), near Blaricum. 

Three HPAI (H5N6) outbreaks were detected outside the reporting period in Denmark; one involved 

two mallards (Anas platyrhynchos) and two pheasants (Phasianus colchicus) from the island Asgersø 

that were found dead on 27 August; one was identified in  the municipality of Guldborgsund, where 
one mute swan (Cygnus olor) and one common eider (Somateria mollissima) were found dead on 3 

September; onle involved a greylag goose (Anser anser) found dead on 3 September in the 
municipality of Lolland. 

4.2.2.1.  Information extracted  from the scientific literature  

HPAI A(H5N8) characterisation (virulence, replication) 

Grund et al. (2018) investigated the biological properties of recent A(H5N8) virus isolates collected 

during the epidemics in Germany in 2014 and 2016 (DE14-H5N8A and DE16-H5N8B), whose HA 
genes represented groups 2.3.4.4a and b, respectively, in chickens, Pekin ducks, and domestic geese. 

Their data indicated that the 2016 HPAIV H5N8B was avian-adapted with augmented virulence for 
waterfowl. The clinical correlate of the increased virulence for ducks of DE16-H5N8B compared to 

DE14-H5N8A was pronounced neuro- and hepatotropism inducing necrotizing and inflammatory 

processes in these organs. Furthermore, the striking lack of lymphohistiocytic perivascular infiltrations 
in these lesions suggested a direct or indirect lymphocytotoxic effect of DE16-H5N8B which could 

subsequently result in immunosuppression. 

For both viruses, oro-pharyngeal shedding superseded cloacal excretion by a factor of up to 100 and 

lasted up to 7 dpi. High level oropharyngeal shedding indicates the importance of virus replication in 
the epithelium of the upper respiratory tract, including the infraorbital sinuses. This conclusion is in 

agreement with an observed strong antigen signal in the sinuses, but rare antigen detection in the 

intestine. However, this opposes the paradigm of preferential replication in the gastrointestinal tract of 
(low pathogenic) in fluenza viruses in aquatic birds. Apparently, this reflects the differences in 

biological properties of the long circulating gs/GD-like HPAI A(H5) viruses. 
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4.2.3.  LPAI in domestic birds  

From 16 May to 15 August 2018, three LPAI outbreaks were notified in the pou ltry sector in the EU, 

one in Denmark, one in France and one in Sweden. Information available from the ADNS (European 
Commission, online-a) and in the Standing Committee on Plants, Animals, Food and Feed (SCOPAFF) 

presentations (European Commission, online-b) to characterise the LPAI affected establishments is 
presented in Table 4.  

Table 4 : Characteristics of the LPAI affected poultry establishments in Europe, 16 May-15 August 

2018 (n= 3) 

Country  Poultry 
species  

Outbreak 
t ype  

Surveillance 
programme  

Date of 
suspicion  or 

sampling  

Presence of 
signs due to 

LPAI infection  

Number of 
susceptible 

animals  

Denmark  Domestic 
duck 

Primary Active 
surveillance 

25/06/2018  
 

No 2 679*  
 

France  Pheasant 
and domestic 
duck 

Primary Active 
surveillance 

06/06/2018 No 10 000 

Sweden  Pheasant Primary Active 
surveillance 

23/05/2018 No 14 704 

Total  27 383  

* In the establishment, 2 667 ducklings of 1-4 weeks old and 12 laying hens of 2 years old were present; the laying hens did 
not show any clinical symptoms and they were not tested   

 

4.2.4.  Human cases due to A(H5N8) or A(H5N6) viruses  detected in Europe  

No human infection related to A(H5N6) or A(H5N8) viruses detected in wild birds and poultry in 

Europe has been reported so far (Adlhoch et al., 2018) . Four genetic groups (a, b, c, d) of clade 
2.3.4.4 have been proposed by Lee et al. (2018) based on the HA sequences. A(H5N8) and A(H5N6) 

viruses detected in birds and poultry in Europe cluster in clade 2.3.4.4.b. One human case in China 
was infected with A(H5N6) of the 2.3.4.4.b clade  in 2017. According to the World Health Organization 

(WHO), this case was a three year old girl with reported exposu re to live poultry before the onset of 

symptoms in December 2017 (WHO, 2018b). The girl was not hospitalised but treated as an 
outpatient and recovered. Although all viruses circulating and causing outbreaks in European domestic 

and wild birds since 2016 also cluster within this clade 2.3.4.4.b (Globig et al., 2017; Pohlmann et al., 
2018), there is a high variability within the gene segments within the A(H5N6) viruses world -wide and 

the overall gene composition of the European viruses in birds differs from the human case detected in 

China (DEFRA, 2018; GISAID, online).  

A recent study found that HPAI A(H5N8) group b  viruses showed increased virulence causing severe 

disease and mortality in Peking ducks. The virulence differed across mammalian hosts: it was high for 
Balb/c mice and reduced in ferrets. No transmission between ferrets and a marginal replication in 

human lung cultures was observed (Grund et al., 2018) . The virus was considered avian-adapted with 
low zoonotic potential.  

4.3.  Genetic  characteri sation of AI viruses circulating in the EU  

The latest European 2.3.4.4 viruses are all group b, including A(H5N6). These strains do not cluster 
with the A(H5N6) that is associated with human infections and is predominantly circulating in poultry 

in China and with sporadic detections in both wild birds and poultry in South -East Asia (clade 

2.3.4.4c). The 2.3.4.4b A(H5N6) European viruses cluster together and separate from the 2.3.4.4b 
A(H5N8) viruses that have been isolated from domestic birds in Bulgaria and Italy. At the whole 

genome level, there is no evidence to date of any reassortment that has resulted in the inclusion of 
A(H5N6) genes from clades that have been associated with human infections and there has been no 

detection of mammalian adaptation.   
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4.4.  Applied prevention and control measures (TOR3)   

4.4.1.  Bulgaria  

Due to the evolution of the epidemiological situation in Bulgaria, measures already described in the 

Avian Infuenza overview February ï May 2018 (EFSA, 2018a) were also applied in the period of 
reference (May ï August 2018).  

Following the confirmation of a primary outbreak on 25 May 2018, restriction measures were applied 
at the country-level, including housing orders, a ban on live-bird markets, the improvement of active 

surveillance in poultry (with a special focus on non-commercial establishments), the enhancement of 

passive surveillance for wild birds, strengthene biosecurity, and a ban on restocking of game birds in 
the protection and surveillance zones.  

Active surveillance measures were further enhanced in chicken breeders, laying hens, and waterfowl 
starting on 9 May, based on the epidemiological situation in the country. Samples were indicated to be 

taken on a 3-weekly basis for a period of three months, and then at 50 -60 days of age, according to 

sampling protocols indicated by EU Council Directive 2005/94. 

Information campaigns were carried out to increase awareness, through regular meetings with poultry 

company representatives, collaboration with public health authorities, and the publication of 
information on the epidemiological situation and measures applied. 

Details on the control measures applied in Bulgaria are given in Annex A.1. 

 

4.4.2.  Denmark  

The detection of an A(H5N6) HPAI virus in a common eider found dead on 8 July indicated that the 

virus was still present in wild birds in Denmark at that time. Because it occurred  after a prolonged 

period with no cases in wild birds or poul try, it  was considered to be a sporadic event by the 
competent authorities, taking account of the opinion of ornithologists on the behaviour of eiders in 

mid-summer.  

The competent authorities did not apply any restricti ve measures; however, an information campaign 

was conducted that included communication with producers and press releases to suggest both 

enhancing of biosecurity measures at poultry establishments and encourage the public to report any 
suspect findings.  

Details on the control measures applied in Denmark are given in Annex A.2. 

 

4.4.3.  United Kingdom  

After the reduction in the rate of reporting of A(H5N6) HPAI viruses in wild birds in the first months of 

2018, risk assessments conducted by the competent authorities led to reduce the risk of spre ad of AI 
to poultry from High to Low, also accounting for migratory wild waterfowl leaving the U nited Kingdom. 

Furthermore, restriction and biosecurity measures in the prevention zones located in England and 

Wales were lifted as of 1 May 2018.  

The identification of A(H5N6) in a single greylag goose (Anser anser) in Northern Ireland on 15 June 

was not considered sufficient to change the level of risk, and no further actions were taken.  

Details on the control measures applied in United Kingdom are given in Annex A.3. 

4.5.  The AI situation on other continents  between 16  May  and 15 August  
2018 (TOR 4)  

4.5.1.  HPAI A(H5N1)   
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4.5.1.1.  Domestic and wild birds   

Detections 

In the relevant time period for this report outbreaks of the Asian lineage HPAI A( H5N1) in poultry 

have been observed in commercial chicken establishments in China, Malaysia and Nepal. The 
Nepalese authorities notified that a large duck establishment in the same region was also affected by 

the disease. Furthermore, the Asian lineage HPAI A(H5N1) was also detected in a captive flock of 
pheasants in Bangladesh. From 16 May to 15 August 2018 no outbreaks of the Asian lineage HPAI 

A(H5N1) in poultry or wild birds were reported from African countries or from the Middle East (see 

Figure 3). 

Since November 2015, the European avian lineage of HPAI A(H5) with three different subtypes 

(A(H5N1), A(H5N2) and A(H5N9)) emerged in southwestern France and caused severe outbreaks in 
domestic ducks and domestic geese. In the country a  virus similar to th is A(H5N1) was detected upon 

pre-movement control in a duck establishment in March 2017. Unfortunately, due to the low viral load 
of samples, no further  analyses to characterise the virus were possible (Briand et al., 2017; Briand et 

al., 2018). 

 

Figure 3 : Distribution of confirmed HPAI A(H5N1) outbreaks in birds by place of origin, 1 January 
2017-15 August 2018 (FAO, online-a)  

Genetic information 

There is evidence of continuous reassortment between A(H5N1) and A(H9N2) viruses in Asia: two 

HPAI viruses isolated from live bird markets in Cambodia in 2015 possessed seven genome segments 

derived from the A(H5N1) clade 2.3.2.1 and single genes (PB1 and M) from the A(H9N2) virus (Suttie 
et al., 2018) .  
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Parvin et al. (2018) performed a genetic analysis of all A(H5N1) sequences from Bangladesh available 
at GenBank and found that they belonged to three clades: 2.2.2, 2.3.2.1 and 2.3.4.2.  Only clade 

2.3.2.1a is still present in the country.  

Wade et al. (2018b) characterised the A(H5N1) viruses responsible for outbreaks of HPAI in 2016-
2017 in Cameroon and found that they clustered within t he genetic clade 2.3.2.1c. Moreover, the 

authors provided evidence of H5N1/H9N2 reassortment. 

Phenotypic characterisation  

No new relevant information was published during the reporting period.  

4.5.1.2.  A(H5N 1) in mammals (excluding humans)  

No new relevant informat ion was published during the reporting period.  

4.5.1.3.  Human  infections due to A(H5N1)  

No new human cases due to AI A(H5N1) have been reported in 2018 worldwide (CHP, 2018; EFSA, 

2018b).  

Since 2003 and as of 15 August 2018, 860 laboratory-confirmed cases of human infection with AI 

A(H5N1) virus, including 454 deaths, have been reported from 16 countries outside the EU/EEA. The 

latest case was reported in September 2017 by Indonesia (Figure 4). 

 

Source: Data from CPH and WHO (CHP, 2018; WHO, 2018a). 

Figure 4 : Distribution of confirmed human cases of A(H5N1) by year and country of reporting , 2003ï
15 August 2018 (n= 860) 

Recent research showed that combinations between clade 2.3.4 HA and N1 or between clade 2.3.4.4 
HA and Nx, promoted viral growth, NA activity, thermostability, low ȤpH stability and pathogenicity in 

chicken and mice (Qin et al., 2018) . These viral characteristics were less promoted in combinations 

between clade 2.3.4.4 HA and N1, or between clade 2.3.4 HA and Nx. This indicates that N1 is not a 
good match with the HA of clades 2.3.4.4 but viruses of this clade might have better viral fitness if 

another N-type is included. This helps to explain a higher prevalence of 2.3.4. HA/ N1 viruses than of 
2.3.4.4 HA/N1 and why a higher variability of different N -types is detected in the currently circulating 

viruses. 
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4.5.2.  HPAI A(H5N6)  

4.5.2.1.  Domestic and wild birds   

Detections 

The four genetic groups (a, b, c, d) of clade 2.3.4.4 introduced by Lee et  al. (2018) are used in this 
section to give a better insight on to the characteristics of the HPAI A(H5N6) viruses detected in 

domestic and wild birds. 

As mentioned in the EFSA report for November 2017 ï February 2018 (EFSA, 2018b), two novel HPAI 

A(H5N6) reassortants are co-circulating in Asia: (1) the zoonotic reassortant belonging to clade 

2.3.4.4c that was detected in domestic and wild birds in China, Japan, Myanmar, the Philippines, 
South Korea, Taiwan and Vietnam, and (2)  a reassortant closely associated with clade 2.3.4.4b that is 

mainly circulating in Eurasia (Kwon HI et al., 2018; Lee et al., 2018) .  

Between 16 May and 15 August 2018, Vietnam reported three outbreaks to the OIE of A(H5N6) HPAI 

virus on medium-sized poultry establishments from two different provinces Hai Phong and Nghe An, 

all confirmed at the end of July. In the relevant time period for this report , no cases of A(H5N6) HPAI 
virus were detected in wild birds in Asia (Figure 5). 

 
Figure 5 : Distribution of confirmed HPAI A(H5N6) outbreaks in birds by place of origin, 1 January 

2017-15 August 2018 (FAO, online-a) 

Genetic characterisation  

Sun et al. (2018) carried out genetic characterization of the internal genes of A(H5N6) viruses 

downloaded from the Influenza Research Database, GISAID or generated in the study and divided 

them into four genotypes depending on the origin of the genome segments. The receptor -binding of 
four isolates detected in 2016 at a live poultry market demonstrated their ability  to bind to both Ŭ-2,3-

linked (óavian likeô) and Ŭ-2,6-linked (óhuman likeô) sialic acid receptors.  
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The genetic characterisation of an A(H5N6) virus isolated from a meat -type duck in Taiwan in 
February 2017 revealed that the virus belonged to clade 2.3.4.4c and is similar to viruses found in 

China, South Korea, and Japan during the epidemic in 2016ï2017 (Chen et al., 2018). 

Phenotypic characterisation  

Four A(H5N6) viruses isolated from live poultry markets in China in 2016 were highly pathogenic for  

chickens (intravenous pathogenicity index (IVPI) range 2.9-3.0) but only two of them had high IVPI 
values in ducks (1.67-2.61), while the other two did not induce noticeable clinical signs in ducks  (Sun 

et al., 2018) . The viruses showed different replication potential in chickens inoculated oculo-nasally 

with a dose of 106EID50/bird as well as varying degr ees of histological lesions. 

4.5.2.2.  A(H5N6 ) in mammals (excluding humans)  

No new relevant information has been published during the reporting period.  

4.5.2.3.  Human infections due to A( H5N6 )  

One new human case due to AI A(H5N6) has been reported since the last EFSA report and within the 
reporting period (EFSA, 2018b; The Government of the Hong Kong Special Administrative Region, 

online). The patient, a 42-year-old man from Guanxi Province, China, was hospitalised with a critical 

illness. He reported contact with live poultry before symptom onset.  The clade of this virus is not yet 
available. Since 2016, all reassortant A(H5N6) viruses circulating and causing outbreaks in Europe 

have clustered within clade 2.3.4.4.b . An A(H5N6) virus of this clade caused one single human 
infection in China; however, the overall viral gene composition of the European viruses in birds differs 

from the human case detected in China (GISAID, online). The assigment to a clade is based on the H5 

sequence only and does not include the characteristics of the other virus segments, which are also 
relevant for transmission to humans and pathogenicity . 

Since 2014 and as of 15 August 2018, 20 laboratory-confirmed cases of human infection with AI 
A(H5N6) virus of clade 2.3.4.4 circulating in South-east Asia, including six deaths, have been reported 

globally (Figure 6). All the cases occurred in mainland China (CHP, 2018). According to an article in 
2017, 12 deaths due to A(H5N6) have been reported since 2014 (Jiang et al., 2017) .  

 

 

 

Source: Data used from WHO, the Hong Kong Centre for Health Protection of the Department of Health of the Government of 
Hong Kong SAR and Jiang et al. 2017 (Jiang et al., 2017; CHP, 2018; WHO, 2018b) 

Figure 6 : Number of human cases due to A(H5N6), clade 2.3.4.4, infection by year of onset, 2014ï

2018 (n=20)  
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The virus characteristics and composition of the A(H5N6) viruses within clade 2.3.4.4 causing human 
infections have been described (Sun et al., 2018) . Four main gene types within these reassortments 

were identified that showed a high variabilty in the origin and composition of the different gene 

segments. This underlines a constant reassortment and evolution of viruses within this clade.  

A descriptive study among 870 poultry farmers was performed in the Republic of Korea during the 

outbreaks of HPAI A(H5N6) virus of clade 2.3.4.4 in 2016-2017 (Ryu et al., 2018) . Serological testing 
was performed in 523 of the exposed farmers the same day an outbreak was confirmed at the 

establishment and four weeks later. The investigators assumed contact with infected poultry, but all 

sera tested were negative and no transmission to humans exposed was identified. 

High proportions of avian-isolated A(H5N6) HPAI viruses showed a series of genotypic markers 

associated with cross-species transmission from birds to humans. These markers are related to amino 
acid changes D94N, S123P, 129Del & I151T, S133A, and T156A (H5 numbering) in HA, which increase 

virus binding to Ŭ-2,6 receptors (Guo et al., 2018) . The proportions of  two mutations increased over 
time: a single amino acid change S123P that increases viruses binding to human receptors, and a 

double mutation of deletion of residue 129 and substitution of I151T  that increases attachment to and 

infectivity in humans. A(H5N6) viruses may exhibit enhanced and increasing affinity for human type 
receptors, which may help to explain sporadic human infections. 

Patients infected with A(H5N6) showed some clinical differences compared with patients with 
A(H5N1), A(H7N9) or the seasonal A(H1N1)pdm09, including higher levels of elevated alanine 

aminotransferase, lactate dehydrogenase, hypercytokinaemia and higher incidence of lymphopenia (Bi 

et al., 2018) . Early cellular immunity and lower levels of cytokines might contribute to the survival of 
infected patients. 

 

4.5.3.  HPAI A(H5N8)  

4.5.3.1.  Domestic and wild birds   

Detections 

The four genetic groups (a, b, c, d) of clade 2 .3.4.4 introduced by Lee et al.  (2018) are used in this 
section to give a better insight on the characteristics of the HPAI A(H5N8) viruses detected in 

domestic and wild birds. 

In June 2018 the national authorities in South Africa notified an outbreak of HPAI A(H5N8) clade 
2.3.4.4b in poultry establishment in the Gauteng province. Furthermore, HPAI A(H5N8) was also 

detected in African sacred ibis (Threskiornis aethiopicus) and blue crane (Grus paradisea) in North 
West and Western Cape province, respectively. In the relevant time period for this report Saudi Arabia 

reported an outbreak on a medium-sized duck establishment, but underreporting is suspected, since 

Saudi Arabia has been hit by a wave of outbreaks of HPAI A(H5N8) in medium-sized to very large 
poultry establishments since November 2017 (see Figure 7).  

Between 16 May and 15 August 2018 the national authorities of Russia reported 13 outbreaks of HPAI 
A(H5N8) in domestic birds on two large establishments in the Rostovskaya Oblast, and in several 

backyard establishment mainly in Chuvashiya Republic, but also in Tatarstan Republic and 

Nizhegorodskaya Oblast. Furthermore, Russia reported to the OIE an outbreak of HPAI A(H5N2) in the 
Kostromskaya Oblast in August 2018 on the same establishment as the HPAI A(H5N2) outbreak in 

December 2017 (Harder, 2018, pers. communication). The isolate belongs to clade 2.3.4.4b, which 
has been spreading in Russia as well as in Asian, European, Middle Eastern and African countries in 

2016-2018 (OIE, online-a).  

No outbreaks of HPAI A(H5N8) in poultry or wild birds were reported from China, Japan, the Korean 

Peninsula or South-east Asia (see Figure 8).  
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Figure 7:  Distribution of confirmed HPAI A(H5N8) outbreaks in birds by place of origin in Africa and 

the Middle East,1 January 2017-15 August 2018 (FAO, online-a)  

 

Figure 8 : Distribution of confirmed HPAI A(H5N8) outbreaks in birds by place of origin in Asia and the 

Middle East,1 January 2017-15 August 2018 (FAO, online-a) 
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Genetic characterisation 

Genetic characterisation of the complete genome of A(H5N8) viruses detected in chickens, ducks, 

pigeons and Indian peafowl in poultry markets in Cameroon in January 2017 suggested at least two 

separate introductions of clade 2.3.4.4b A(H5) viruses (Wade et al., 2018a). 

Whole-genome sequences of four A(H5N8) viruses detected in domestic ducks in four HPAI-affected 

areas of the Democratic Republic of the Congo showed that they also clustered with clade 2.3.4. 4b 
(Twabela et al., 2018) . 

Phenotypic characterisation 

During the outbreak of HPAI A(H5N8) in domestic ducks and chickens in the Democratic Republic of 
the Congo (April 2017) generalized weakness, prostration, dyspnea, yellowish diarrhea, torticollis were 

observed. At necropsy, haemorrhages in all organs, soft livers, and empty gizzards were observed 
(Twabela et al., 2018) . 

4.5.3.2.  A(H5N8)  in mammals (excluding humans)  

The A(H5N8) clade 2.3.4.4a virus from North America produced asymptomatic infection in cottontail 

rabbits, accompanied by a low level of shedding following experimental inoculation with 10 5.9 plaque-

forming units  (Root et al., 2018) . 

 

4.5.4.  Human infection due to A(H7N4)   

No human cases have been recorded during the reporting period. One human case was detected in 

China in February 2018 as described by WHO and in the EFSA report November 2017 ï February 2018 
(EFSA, 2018b; WHO, 2018d, c). Additional clinical information about the case was published, and 

contract tracing of  28 close contacts did not reveal any transmission between humans (Tong et al., 
2018). 

Another report describes outbreaks and detections of AI A(H7N4) in birds worldwide and speculates 

that A(H7N4) might have been present in bird populations in China since 1993, but did not spread 
widely within the country  (Gao et al., 2018).  

 

4.5.5.  HPAI -LPAI A(H7N9)   

4.5.5.1.  Domestic and wild birds   

Detection 

In June 2018 the Chinese authorities reported the outbreak of HPAI A(H7N9) in a layer chicken 

establishment with 17 000 birds in Liaozhong District, Shenyang City. Furthermore, LPAI A(H7N9) was 
detected in one sample from a chicken in a live bird market in Anhui Province during the routine 

virological surveillance conducted in 25 provinces between 16 May and 15 August 2018 (see Figure 9, 
Figure 10 and Figure 11) (FAO, online-a; MoA, online). No LPAI or HPAI A(H7N9) were detected in 

wild birds during the relevant time period for this report. The results of the surveillance  campaigns are 

published monthly by the Chinese Ministry of Agriculture (MoA, online) and are also available on the 
EMPRES-i website of the Food and Agriculture Organization (FAO) (FAO, online-a). Furthermore, at 

the end of June 2018, the Chinese Ministry of Agriculture reported that 92.14% of poultry samples, 
taken after  the vaccination campaigns in 29 provinces, achieved the required immunity level (MoA, 

online). The nationwide campaigns for A(H7N9) vaccination of poultry, with the exception of po ultry in 
AI-free zones and export establishments, started extensively in September 2017 (FAO, online-b). 
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Figure 9 :  Distribution of confirmed LPAIV and HPAIV A(H7N9) in birds and environmental samples 
by place of origin, 1 January 2017-15 August 2018 (FAO, online-a) 

 

 

Figure 10 : Distribution of confirmed LPAI and HPAI A(H7N9) outbreaks in birds and of contaminated 
environmental samples in China by month, 1 January 2017-15 August 2018 (Source: FAO 

EMPRES-i (17.09.2018)) 
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