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Influenza at the human-animal interface 
Summary and assessment, from 22 May to 22 June 20211 

 
• New infections2: Since the previous update on 21 May 2021, one human case of infection with 

an influenza A(H5N6) virus, two cases of human infection with influenza A(H9N2) viruses, one 
human infection with an influenza A(H10N3) virus, two human cases of infection with influenza 
A(H1N2) variant viruses and one human case of infection with an influenza A(H3N2) variant virus 
were reported officially.3 One additional human case of infection with an influenza A(H1N1)v 
virus was detected. 

• Risk assessment: The overall public health risk from currently known influenza viruses at the 
human-animal interface has not changed, and the likelihood of sustained human-to-human 
transmission of these viruses remains low. Human infections with viruses of animal origin are 
expected at the human-animal interface wherever these viruses circulate in animals.  

• IHR compliance: All human infections caused by a new influenza subtype are required to be 
reported under the International Health Regulations (IHR, 2005).4 This includes any influenza A 
virus that has demonstrated the capacity to infect a human and its haemagglutinin gene (or 
protein) is not a mutated form of those, i.e. A(H1) or A(H3), circulating widely in the human 
population. Information from these notifications is critical to inform risk assessments for 
influenza at the human-animal interface.  
 

Avian Influenza Viruses 
 
Current situation:  
 
Avian influenza A(H5) viruses 
Since the last risk assessment on 21 May 2021, one new laboratory-confirmed human case of 
influenza A(H5N6) virus infection was reported from China to WHO on 30 May 2021. A 49-year-old 
woman from Sichuan province developed symptoms on 13 May 2021, was hospitalized on 16 May 
with pneumonia and passed away on 4 June. According to the report, she did not have direct 
exposure to live poultry but had visited stalls selling poultry. Environmental samples from these 
stalls tested positive for influenza A(H5N6) viruses.  At the time of reporting, no further cases were 
suspected among close contacts of the patient. Further characterization of the virus from the patient 
is planned.  
 

 
1 This summary and assessment covers information confirmed during this period and may include information received 
outside of this period. 
2 For epidemiological and virological features of human infections with animal influenza viruses not reported in this 
assessment, see the reports on human cases of influenza at the human-animal interface published in the Weekly 
Epidemiological Record here.  
3 Joint announcement of FAO, OIE and WHO. Standardization of terminology for the influenza virus variants infecting 
humans: Update, 30 January 2014. Standardization of terminology for the influenza virus variants infecting humans: 
Update.  

4World Health Organization. Case definitions for the 4 diseases requiring notification to WHO in all circumstances under 
the International Health Regulations (2005). Case definitions for the four diseases requiring notification in all 
circumstances under the International Health Regulations (2005).   

https://www.who.int/teams/global-influenza-programme/avian-influenza
https://cdn.who.int/media/docs/default-source/influenza/global-influenza-surveillance-and-response-system/nomenclature/standardization_of_terminology_influenza_virus_variants_update.pdf?sfvrsn=d201f1d5_6
https://cdn.who.int/media/docs/default-source/influenza/global-influenza-surveillance-and-response-system/nomenclature/standardization_of_terminology_influenza_virus_variants_update.pdf?sfvrsn=d201f1d5_6
https://apps.who.int/iris/bitstream/handle/10665/241283/WER8407_52-56.PDF?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/241283/WER8407_52-56.PDF?sequence=1&isAllowed=y
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On 18 February 2021, the Russian Federation notified WHO of the detection of avian influenza 
A(H5N8) virus in seven human clinical specimens in December 2020.5 A recent publication has 
detailed the laboratory investigation of the samples and confirmed the presence of influenza 
A(H5N8) in the seven specimens with partial sequencing of amplified genetic material of the 
haemagglutinin (HA) and neuraminidase (NA) genes.6 

 
According to reports received by the World Organisation for Animal Health (OIE), various influenza 
A(H5) subtypes continue to be detected in birds in Africa, Europe and Asia. 
 
Risk Assessment:   
1. What is the likelihood that additional human cases of infection with avian influenza A(H5) 
viruses will occur?   
The overall risk assessment is unchanged. Most human cases were exposed to A(H5) viruses through 
contact with infected poultry or contaminated environments, including live poultry markets. Since 
the viruses continue to be detected in animals and environments, further human cases can be 
expected. The detection of influenza A(H5) virus in nasopharyngeal/oropharyngeal samples collected 
from individuals in close contact with infected poultry or other birds, whether the individuals are 
symptomatic or not, is not unexpected. Good quality serological investigations may be useful 
in differentiating infection from contamination in these cases and allow for better assessment of the 
risk of human infection.   
  
2. What is the likelihood of human-to-human transmission of avian influenza A(H5) viruses?   
Even though small clusters of A(H5) virus infections have been reported previously including those 
involving healthcare workers, current epidemiological and virological evidence suggests that 
influenza A(H5) viruses have not acquired the ability of sustained transmission among humans, thus 
the likelihood is low.   
  
3. What is the risk of international spread of avian influenza A(H5) viruses by travellers?   
Should infected individuals from affected areas travel internationally, their infection may be 
detected in another country during travel or after arrival. If this were to occur, further community 
level spread is considered unlikely as evidence suggests these viruses have not acquired the ability to 
transmit easily among humans.  
 
Avian influenza A(H7N9) viruses 
There have been no publicly available reports from animal health authorities in China or other 
countries on influenza A(H7N9) virus detections in animals in recent months.7  
 
Overall, the risk assessment has not changed. 

 
Avian influenza A(H9N2) viruses  
Since the last risk assessment on 21 May 2021, two human cases of infection with influenza A(H9N2) 
viruses were reported from China on 9 June 2021. 

 
5 Influenza at the human-animal interface, 15 April 2021, WHO. https://cdn.who.int/media/docs/default-
source/influenza/human-animal-interface-risk-
assessments/influenza_summary_ira_ha_interface_apr_2021.pdf?sfvrsn=d08843a8_9&download=true  
6  Pyankova OG, Susloparov IM, Moiseeva AA, Kolosova NP, Onkhonova GS, Danilenko AV et al. Isolation of clade 2.3.4.4b 
A(H5N8), a highly pathogenic avian influenza virus, from a worker during an outbreak on a poultry farm, Russia, December 
2020. Euro Surveill. 2021;26(24):pii=2100439. https://doi.org/10.2807/1560-7917.ES.2021.26.24.2100439 
7 Food and Agriculture Organization of the United Nations. H7N9 Situation Update. 
www.fao.org/ag/againfo/programmes/en/empres/H7N9/situation_update.html 

https://www.eurosurveillance.org/search?value1=Olga+G+Pyankova&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Ivan+M+Susloparov&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Anastasia+A+Moiseeva&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Natalia+P+Kolosova&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Galina+S+Onkhonova&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Aleksey+V+Danilenko&option1=author&noRedirect=true
https://www.eurosurveillance.org/content/ecdc
https://doi.org/10.2807/1560-7917.ES.2021.26.24.2100439
http://www.fao.org/ag/againfo/programmes/en/empres/H7N9/situation_update.html
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A 2-year-old boy from Sichuan province, who had onset of a mild illness on 27 April 2021 and 
received outpatient care on 28 April.  

A 78-year-old woman from Jiangsu province, who had onset of illness on 31 May 2021 and was 
hospitalized on 1 June.  

Both cases had a history of live poultry market exposure prior to illness onset, have recovered and 
no further cases were detected among family members. 

Avian influenza A(H9N2) viruses are enzootic in poultry in Asia and increasingly reported in poultry in 
Africa.  
 
Risk Assessment: 
1. What is the likelihood that additional human cases of infection with avian influenza A(H9N2) 
viruses will occur?  
Most human cases follow exposure to the A(H9N2) virus through contact with infected poultry or 
contaminated environments. Human infection tends to result in mild clinical illness in most cases. 
Since the virus continues to be detected in poultry populations, further human cases can be 
expected.  
 
2. What is the likelihood of human-to-human transmission of avian influenza A(H9N2) viruses?  
No case clusters have been reported. Current epidemiologic and virologic evidence suggests that 
influenza A(H9N2) viruses assessed by GISRS have not acquired the ability of sustained transmission 
among humans, thus the likelihood is low.  
 
3. What is the likelihood of international spread of avian influenza A(H9N2) virus by travellers?  
Should infected individuals from affected areas travel internationally, their infection may be 
detected in another country during travel or after arrival. If this were to occur, further community 
level spread is considered unlikely as the A(H9N2) virus subtype has not been confirmed to have 
acquired the ability to transmit easily among humans.  
 
Avian influenza A(H10N3) viruses  
Since the last risk assessment on 21 May 2021, one human case of infection with an influenza 
A(H10N3) virus was reported from China on 30 May 2021. A 41-year-old man from Jiangsu 
province developed symptoms of fever and nausea on 23 April 2021, was admitted to intensive care 
on 28 April, and has recovered and was discharged on 1 June. According to the report, the patient 
did not have a clear history of exposure to poultry prior to illness onset. At the time of reporting, no 
avian influenza A(H10N3) virus was detected in the patient’s local surroundings or local poultry. 
Close contacts of the case have not shown any symptoms. Based on the local and national 
assessment, the case was considered to be an incidental infection following avian-to-human 
transmission, with a low likelihood of human-to-human transmission. The virus from the human case 
reported by China has genes most closely related to influenza A viruses detected recently in birds in 
China. Genome sequence analysis showed that the internal genes were closely related to influenza 
A(H9N2) viruses circulating in poultry in China during recent years. Further characterization of the 
virus from the patient is underway.  
 
Risk Assessment: 
1. What is the likelihood that additional human cases of infection with avian influenza A(H10N3) 
viruses will occur?  
This is the first human infection with avian influenza A(H10N3) to be detected. Human infections 
with avian influenza A(H10) viruses have been detected and reported previously. Targeted 
surveillance projects have detected avian influenza A(H10) viruses including A(H10N3) in poultry and 
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live bird markets in China8, however the extent of circulation and epidemiology of these viruses in 
birds is unclear. Avian influenza A(H10N3) viruses with different genetic characteristics have been 
detected previously in migratory and other wild birds since the 1970s. To date, there are 171 
A(H10N3) virus sequences available in GISAID (inclusive of those imported from GenBank) including 
two for this human case (one derived directly from the patient’s clinical specimen and the other 
from the virus isolate obtained from this case). These viruses are of the same subtype (H10N3) but 
have different genetic characteristics depending on the geographic location of their detection and 
year of detection/isolation. Wherever avian influenza A(H10N3) viruses circulate in bird populations, 
sporadic human cases of infection can be expected.  
 
2. What is the likelihood of human-to-human transmission of avian influenza A(H10N3) viruses?  
Epidemiologic and virologic evidence on the likelihood of sustained transmission of this virus among 
humans is limited at this time. However, no case clusters or other cases have been reported in 
association with this single case. Thus, the likelihood is low based on the current limited evidence.  
 
3. What is the likelihood of international spread of avian influenza A(H10N3) virus by travellers?  
Should infected individuals from affected areas travel internationally, their infection may be 
detected in another country during travel or after arrival. If this were to occur, further community 
level spread is considered unlikely based on current limited evidence.  
 
 

Swine Influenza Viruses 
 
Current situation:  
 
Influenza A(H1) variant viruses (A(H1)v) 

 
On 27 May 2021, the United States of America (USA) reported the detection of a human case of 
infection with an influenza A(H1N2)v virus. On 24 March 2021, a child under 18 years old of age from 
Ohio developed an influenza-like illness.  On 31 March, the person sought medical care and a 
respiratory specimen was collected for influenza testing.   
 
Real-time RT-PCR testing conducted at the Ohio Department of Health Laboratory indicated an 
unsubtypeable influenza A virus infection. The specimen was forwarded to the Influenza Division of 
the Centers for Disease Control and Prevention (CDC) on 20 May for further testing.  
 
The Influenza Division of the Centers for Disease Control and Prevention confirmed an A(H1N2)v 
virus infection by genome sequence analysis on 25 May. Sequence analysis demonstrated close 
genetic similarity to swine influenza viruses currently circulating in the USA. Virus was isolated from 
the specimen and further characterization is underway. Retrospective investigation into the source 
of the infection revealed that the child lives on a farm where swine are present. The patient was not 
hospitalized and has recovered from illness. No human-to-human transmission has been identified 
associated with this patient.   
 
In addition, a human case of infection with an influenza A(H1N1)v was detected in the USA since the 
last risk assessment. An adult from Iowa developed symptoms on 8 April 2021 and sought healthcare 
on 10 April.  Testing at CDC confirmed an A(H1N1)v virus. The case works on a farm where swine are 

 
8 Wu H, Yang F, Liu F, Peng X, Chen B, Cheng L et al. Molecular characterization of H10 subtype avian influenza viruses 

isolated from poultry in Eastern China. Arch Virol 164, 159–179 (2019). https://doi.org/10.1007/s00705-018-4019-z. 

https://doi.org/10.1007/s00705-018-4019-z
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present, was not hospitalized and has recovered. No human-to-human transmission of the virus was 
identified associated with this event.9  

On 7 June 2021, TCDC notified WHO of a human infection caused by influenza A(H1N2)v virus. The 
case is a 5-year-old female from central Taiwan. She developed a cough and nasal discharge on 12 
March 2021, fever on 13 March and sought medical attention on 14 March. A specimen was 
collected and tested positive for influenza A. The patient received Oseltamivir, was not hospitalized 
and has recovered from this illness. The sample identified was an unsubtypeable influenza A virus by 
the hospital laboratory and was sent to TCDC which identified on 5 April influenza A(H1N2)v, while 
tests for other respiratory pathogens, including adenovirus, respiratory syncytial virus, SARS-CoV-2, 
enterovirus, and rhinovirus were negative. The case has a history of exposure to swine from a 
livestock farm run by her family. The case has no travel history. Through epidemiological 
investigation, six close contacts were identified. Among them, three had influenza-like symptoms. 
Samples were collected and none of their samples tested positive for influenza A(H1N2)v. Samples 
collected from swine in a livestock farm run by the family also tested negative for influenza A(H1N2) 
viruses. 
 
Influenza A(H3) variant viruses (A(H3)v) 

On 17 June 2021, Canada reported the detection of a human case of infection with an influenza 
A(H3N2)v virus. The virus was confirmed with genome sequencing conducted by the National 
Microbiology Laboratory (NML) in a sample collected from a child under 18 years of age from 
Manitoba shortly after illness onset in early June 2021. Epidemiologic, animal health and virological 
investigations in the community were ongoing at the time of reporting. Preliminary investigations 
revealed that neither this case nor family members have direct contact with swine but do live in a 
rural area where many swine farms are present. No other influenza-like illness cases were reported 
from the household contacts of this case. Sequence analysis of HA and HA gene segments showed 
they were closely related to those from influenza A(H3N2) swine virus isolates from Manitoba in 
recent years. The case has since recovered.  

Risk Assessment: 
1. What is the likelihood that additional human cases of infection with swine influenza viruses will 
occur?  
Swine influenza viruses circulate in swine populations in many regions of the world. Depending on 
geographic location, the genetic characteristics of these viruses differ. Most human cases are 
exposed to swine influenza viruses through contact with infected animals or contaminated 
environments. Human infection tends to result in mild clinical illness in most cases. Since these 
viruses continue to be detected in swine populations, further human cases can be expected. 

 
2. What is the likelihood of human-to-human transmission of swine influenza viruses?  
Current evidence suggests that these viruses have not acquired the ability of sustained transmission 
among humans, thus the likelihood is low.  

 
3. What is the likelihood of international spread of swine influenza viruses by travelers?  
Should infected individuals from affected areas travel internationally, their infection may be 
detected in another country during travel or after arrival. If this were to occur, further community 
level spread is considered unlikely as these viruses have not acquired the ability to transmit easily 
among humans. 
 
 

 
9USA CDC. FluView summary ending on May 29, 2001.  https://www.cdc.gov/flu/weekly/weeklyarchives2020-
2021/week21.htm 

https://www.cdc.gov/flu/weekly/weeklyarchives2020-2021/week21.htm
https://www.cdc.gov/flu/weekly/weeklyarchives2020-2021/week21.htm
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Overall Risk Management Recommendations: 

 

• WHO does not advise special traveler screening at points of entry or restrictions with regards to 
the current situation of influenza viruses at the human-animal interface. For recommendations on 
safe trade in animals from countries affected by these influenza viruses, refer to OIE guidance.   

• WHO advises that travelers to countries with known outbreaks of animal influenza should avoid 
farms, contact with animals in live animal markets, entering areas where animals may be 
slaughtered, or contact with any surfaces that appear to be contaminated with animal excreta. 
Travelers should also wash their hands often with soap and water. Travelers should follow good 
food safety and good food hygiene practices. 

• Due to the constantly evolving nature of influenza viruses, WHO continues to stress the 
importance of global surveillance to detect virologic, epidemiologic and clinical changes 
associated with circulating influenza viruses that may affect human (or animal) health. 
Continued vigilance is needed within affected and neighbouring areas to detect infections in 
animals and humans. Collaboration between the animal and human health sectors is essential. 
As the extent of virus circulation in animals is not clear, epidemiological and virological 
surveillance and the follow-up of suspected human cases should remain high. Guidance on 
investigation of non-seasonal influenza and other emerging acute respiratory diseases has been 
published on the WHO website here:  https://www.who.int/publications/i/item/WHO-WHE-
IHM-GIP-2018.2. 

• In the current COVID-19 pandemic, vigilance for the emergence of novel influenza viruses of 
pandemic potential should be maintained. WHO is developing practical guidance to prepare for 
the upcoming influenza season and influenza emergencies in the context of the cocirculation of 
SARS-CoV-2 and influenza viruses.   

• All human infections caused by a new subtype of influenza virus are notifiable under the 
International Health Regulations (IHR, 2005).10 State Parties to the IHR (2005) are required to 
immediately notify WHO of any laboratory-confirmed11 case of a recent human infection caused 
by an influenza A virus with the potential to cause a pandemic12. Evidence of illness is not required 
for this report.  

• It is critical that these influenza viruses from animals or from people are fully characterized in 
appropriate animal or human health influenza reference laboratories. Under WHO’s Pandemic 
Influenza Preparedness (PIP) Framework, Member States are expected to share influenza viruses 
with pandemic potential on a regular and timely basis13 with the Global Influenza Surveillance and 
Response System (GISRS), a WHO-coordinated network of public health laboratories. The viruses 
are used by the public health laboratories to assess the risk of pandemic influenza and to develop 
candidate vaccine viruses.  

 
Links:   
WHO Human-Animal Interface web page 

https://www.who.int/teams/global-influenza-programme/avian-influenza 
WHO Protocol to investigate non-seasonal influenza and other emerging acute respiratory diseases 
https://www.who.int/publications/i/item/WHO-WHE-IHM-GIP-2018.2 
Cumulative Number of Confirmed Human Cases of Avian Influenza A(H5N1) Reported to WHO  

 
10 World Health Organization. Case definitions for the four diseases requiring notification in all 
circumstances under the International Health Regulations (2005).    
11 World Health Organization. Manual for the laboratory diagnosis and virological surveillance of influenza (2011). Available 
at: https://apps.who.int/iris/handle/10665/44518 
12 World Health Organization. Pandemic influenza preparedness framework for the sharing of influenza viruses and access 
to vaccines and other benefits. Available at: https://apps.who.int/iris/handle/10665/44796 
13 World Health Organization. Operational guidance on sharing influenza viruses with human pandemic potential (IVPP) 
under the Pandemic Influenza Preparedness (PIP) Framework (2017). Available at: 
https://apps.who.int/iris/handle/10665/25940 

https://www.who.int/publications/i/item/WHO-WHE-IHM-GIP-2018.2
https://www.who.int/publications/i/item/WHO-WHE-IHM-GIP-2018.2
https://www.who.int/teams/global-influenza-programme/avian-influenza
https://www.who.int/publications/i/item/WHO-WHE-IHM-GIP-2018.2
https://apps.who.int/iris/bitstream/handle/10665/241283/WER8407_52-56.PDF?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/241283/WER8407_52-56.PDF?sequence=1&isAllowed=y
https://apps.who.int/iris/handle/10665/44518
https://apps.who.int/iris/handle/10665/44796
https://apps.who.int/iris/handle/10665/25940
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https://www.who.int/teams/global-influenza-programme/avian-influenza 
Avian Influenza A(H7N9) Information 
http://www.who.int/influenza/human_animal_interface/influenza_h7n9/en/ 
WHO Avian Influenza Food Safety Issues 
http://www.who.int/foodsafety/areas_work/zoonose/avian/en/ 
World Organisation of Animal Health (OIE) web page: Avian Influenza  
https://www.oie.int/en/disease/avian-influenza/ 
Food and Agriculture Organization of the UN (FAO) webpage: Avian Influenza 
http://www.fao.org/avianflu/en/index.html 
OFFLU 
http://www.offlu.org/index.html 
 

https://www.who.int/teams/global-influenza-programme/avian-influenza
http://www.who.int/influenza/human_animal_interface/influenza_h7n9/en/
http://www.who.int/foodsafety/areas_work/zoonose/avian/en/
https://www.oie.int/en/disease/avian-influenza/
https://www.oie.int/en/disease/avian-influenza/
http://www.fao.org/avianflu/en/index.html
http://www.offlu.org/index.html
http://www.offlu.org/index.html

