
 

 

Analysis of recent scientific information on avian influenza 
A(H7N9) virus 
10 February 2017 

Background 

 
An increase in human infections with avian influenza A(H7N9) virus has been reported by China since 
October 20161. This document presents recent scientific findings on A(H7N9) viruses. 
 
Current information 

 

Geographical distribution in animals: 

A(H7N9) virus causes little or no illness in poultry and is therefore generally only detected through 
active virological surveillance. A number of surveillance systems routinely monitor for A(H7N9) 
activity in animals in China. From December 2016, the Chinese national animal influenza virus 
surveillance program of the Ministry of Agriculture detected influenza A(H7N9) virus in birds in 
Anhui, Guangdong and Zhejiang provinces2. Based on live poultry market (LPM) surveillance 
conducted by the Chinese provincial Health and Family Planning Commissions in December 2016, 
9.4% of environmental samples were positive for A(H7N9) from LPMs in Guangdong and 15.8% of 
samples from LPMs in Jiangsu were positive for A(H7), of which most were positive for A(H7N9)3,4. 
 
The low pathogenicity of the virus in birds adds to the difficulty in identifying its international spread 
through infected birds. To date, A(H7N9) virus has not been reported in poultry populations outside 
China. Some countries adjacent to China have intensified their surveillance, and several countries have 
imposed a temporary ban on importing live birds from China2. 
 
Human infections: 

Sudden increases in the number of human A(H7N9) cases reported during December and January 
have been observed in previous years5.* Compared to earlier waves of infection, further geographic 
spread of the virus was observed in this fifth wave6. Of the cases where information on exposure 
history was known, as previous waves, most reported prior exposure to live poultry or potentially 
contaminated environments, including in LPMs6. 
 
Among cases reported in the fifth wave, three clusters were reported, comparable to findings in 
previous waves1,6. Limited human-to-human transmission could not be ruled out in these clusters. So 
far, there has been no indication of significant changes in the epidemiology of the human infections 
reported, no evidence of sustained human-to-human transmission and no significant changes in the 
clinical presentation or disease outcome6. 
 
Population immunity: 

In the general population, three serological surveys using specimens collected in 2011 to 2013 
reported zero or very low human population immunity against A(H7) viruses7-9. Studies of poultry 
workers with specimens collected in 2011 to 2013 reported between 0 and 7% seropositivity7,8,10. In 



2015-2016, 15,191 serum samples from poultry workers were collected by 31 provincial Centers for 
Disease Control (CDCs) in Mainland China, and were tested for A(H7N9) antibody in the WHO 
Collaborating Centre for Reference and Research on Influenza (WHOCC) in Beijing (also as the Chinese 
National Influenza Center), of which 26 were positive (0.17%). 
 
Disease severity: 

In most cases, infection with A(H7N9) virus is characterized by high fever, cough, shortness of breath 
and rapidly progressing severe pneumonia. Complications include acute respiratory distress 
syndrome (ARDS), septic shock and multi-organ failure requiring intensive care11. Severe illness and 
fatal outcome have been more frequently observed in pregnant women12, in older persons6 and those 
with underlying chronic conditions13. Asymptomatic and mild infections with A(H7N9) virus have 
been detected, but the underlying rate of such infections is not well understood14,15. 
 
Virology: 

The detailed virological surveillance data from the first 4 waves have been published16,17. For the fifth 
wave, since 1 October 2016, 83 full genome sequences were analysed: 2 environmental isolates from 
LPMs in Guangdong and 81 A(H7N9) viruses isolated from specimens collected from human cases by 
the WHOCC in Beijing. These human specimens were from Jiangsu (N=26), Zhejiang (N=21), 
Guangdong (N=13), Anhui (N=12), Fujian (N=5) and Hunan (N=4) provinces. 
 
Phylogenetic analysis results show that all the internal genes continue to cluster with previously 
reported A(H7N9) and A(H9N2) viruses. And the haemagglutinin (HA) and neuraminidase (NA) genes 
are clustered and evolving in two lineages on the phylogenetic trees; the Yangtze River Delta lineage 
and the Pearl River Delta lineage (Annex 1 and Annex 2). In general, all of the viruses causing human 
infections remain similar to viruses analysed since 2013. 
 
Key molecular makers associated with mammalian adaptation and pathogenicity are summarized 
below and detailed in Annex 3: 
 

a. All viruses contained the 177V and 217L/I (H3 numbering 186V and 226L/I) in HA1, similar 
with the A(H7N9) viruses since 2013. 

b. All viruses contained the 69-73 deletion in NA, same with the A(H7N9) viruses since 2013. 
c. Of the 83 viruses, 59 carried 627K in PB2 and 10 carried 701N, and 78 viruses carried I368V 

in PB1, similar with the A(H7N9) viruses since 2013. 
 
Analyses of these recently isolated viruses from Mainland China as well as Hong Kong Special 
Administrative Region (SAR) do not show evidence of any changes in known genetic markers of 
virulence or mammalian adaptation. In comparison to candidate vaccine viruses, amino acid 
substitutions in the HA of some viruses were identified in antigenic sites. Analysis is underway to 
determine if existing candidate vaccine viruses remain antigenically correspondent to fifth wave 
viruses. 
 
Antiviral susceptibility: 

Genetic analysis of 83 recent A(H7N9) viruses showed that one virus contained 243T (N2 numbering 
246T) and two contained 289K (N2 numbering 292K) mutations in the NA gene, indicating reduced 
sensitivity to NA inhibitors. All of the other 80 viruses did not contain any of the amino acid 
substitutions that are known to confer reduced inhibition by the NA inhibitor class of antivirals. 
Testing of some viruses is underway to assess in vitro susceptibility to the NA inhibitor class of 
antivirals. As observed for A(H7N9) viruses from previous waves of human infection, all 83 viruses 
carried the S31N mutation on the M2 protein indicating resistance to amantadine and rimantadine. 
 

https://www.who.int/publications/m/item/annex-1-phylogenetic-tree-for-haemagglutinin-gene
https://www.who.int/publications/m/item/annex-2-phylogenetic-tree-for-neuraminidase-gene
https://who.int/publications/m/item/annex-3-table-of-molecular-markers-for-mammalian-adaptation-and-pathogenicity-of-avian-influenza-a(h7n9)-viruses


Transmission in animal models: 

Transmission studies of A(H7N9) viruses from 2013 using ferret models indicate that the virus can 
transmit efficiently through direct contact but inefficiently through respiratory droplets18-25. The virus 
can replicate in swine respiratory tract tissue26, highlighting the need to screen for further mammalian 
adaptation. Further studies with more recent A(H7N9) viruses are needed to monitor for any changes 
in transmissibility. 
 
Conclusions 

 
Based on information reported, there is no evidence of sustained human-to-human transmission, and 
there are no significant changes in A(H7N9) virus properties or the epidemiology of human infections. 
As long as humans are exposed to infected animals and their environments, further human cases can 
be expected. 
 
WHO, through its Global Influenza Surveillance and Response System (GISRS), in collaboration with 
the OIE FAO Network of Experts on Animal Influenza (OFFLU) and national authorities, will continue 
monitoring the A(H7N9) virus situation. 
 
As traditionally the consumption of poultry among the general population increases during the 
Chinese New Year celebrations, the movement, trade and slaughter of poultry during this period may 
subsequently increase human exposure to the A(H7N9) virus6. Countries are encouraged to continue 
strengthening influenza surveillance, including surveillance for severe acute respiratory infections 
(SARI) and influenza-like illness (ILI), carefully review any unusual epidemiological patterns, 
immediately alert WHO Global Influenza Programme (GIP) and WHOCCs of GISRS of unsubtypable 
influenza viruses, ensure reporting under the International Health Regulations (IHR, 2005), and 
continue national influenza pandemic preparedness actions. 
 

• Annex 1: Phylogenetic tree for haemagglutinin gene 
pdf, 364kb 

• Annex 2: Phylogenetic tree for neuraminidase gene 
pdf, 360kb 

• Annex 3: Table of molecular markers for mammalian adaptation and pathogenicity of avian influenza 
A(H7N9) viruses 
pdf, 236kb 

 
*These increases in cases have been referred to as waves. WHO defines these waves as beginning on 1 
October until 30 September of the following year. Thus, currently, the increase in human cases is 
referred to as the fifth wave (1 October 2016 through 30 September 2017). 
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