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Abstract: A subtype of the influenza A virus known as 

avian influenza A (H9N2) primarily affects birds, while 

occasional human infections have also been observed. 

This overview highlights the mild clinical manifestations 

commonly associated with H9N2 infections in humans 

and covers the latest case that was reported to the WHO 

from India in May 2024. The virus co-circulates with 

more dangerous strains and is endemic in domestic 

poultry throughout Eurasia, making surveillance efforts 

more difficult. Its emergence in the 1960s and subsequent 

global spread, especially in Asia, are revealed by the 

historical context. To lower infection rates in poultry and 

safeguard the public's health, preventive measures have 

been put in place, such as vaccination and biosecurity 

procedures. The WHO stresses the necessity of ongoing 

monitoring and awareness in order to track any potential 

effects of H9N2 on human health. 
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INTRODUCTION 

 

A case of human infection with avian influenza 

A(H9N2) virus was reported to WHO on May 22, 

2024, by the National Focal Point (NFP) for India 

under the International Health Regulations (IHR) after 

a child living in West Bengal state in India was found 

to have the virus. After the first case in 2019, this is 

the second case of avian influenza A(H9N2) in 

humans that the WHO has been informed of from 

India. After making a full recovery, the child was 

released from the hospital. A human infection brought 

on by a novel influenza A virus subtype, according to 

the IHR (2005), is considered an occurrence with the 

potential to have a significant impact on public health 

and has to be reported to the WHO. The majority of 

human instances of avian influenza A(H9N2) virus 

infection occur via contact with contaminated 

surroundings or diseased animals. A human infection 

typically causes a minor form of clinical disease.[1] 

Influenza A virus's segmented, negative-sense RNA 

genome encodes 10 core proteins and an arbitrary 

number of auxiliary proteins. Viruses belong to the 

Orthomyxoviridae family. Influenza Haemagglutinin 

(HA) and neuraminidase (NA), two surface proteins 

that are regularly combined to form viruses, give rise 

to a variety of subtypes known by names like H1N1, 

H5N6, or H9N2 With the exception of H17N10 and 

H18N11, which have only been seen in bats, 

practically all known subtypes of influenza are 

naturally present in wild waterfowl and seabirds, 

making them the natural hosts of influenza viruses. 

Every now and again, viruses that are meant for wild 

birds can spread to domestic chickens. Avian 

influenza viruses (AIVs) can be divided into two 

groups according to the combination of their 

molecular markers in the HA protein and their 

pathogenicity in chickens.[2] 

Compared to H5N1 and H7N9 human infections, the 

public and clinic physicians give significantly less 

attention to H9N2 cases because the majority of these 

cases had mild and self-limited symptoms. Therefore, 

part of the laboratory confirmed cases were detected 

with heightened active surveillance during emergency 

responses period There have been no reports of H9N2 

virus transmission from person to person to date. In 

China, around 40 cases of human infection have been 

reported in the last thirty years.[3] 

 

H9N2 viruses, which cause avian influenza, are mostly 

found in wild birds in North America and are 

extensively endemic in domestic poultry across 

Eurasia [4,5]. H9N2 viruses naturally occur in wild 

birds, just like all other influenza A viruses do. A 

growing body of research revealed that H9N2 viruses 

had become well adapted and were widespread in Asia 

in gallinaceous poultry as early as the 1990s [6]. 

Different genotypes emerged from different 

reassortments among distinct H9N2 strains or 

lineages.  
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Figure.1 In vivo experimental design of H9N2 

infection 

 

In 1998, Southern China recorded the first five 

laboratory-confirmed cases of avian influenza A 

(H9N2) infections. The patients experienced severe 

respiratory distress before ultimately making a full 

recovery [7]. In the four years that followed, three more 

human instances were recorded in Hong Kong [8,9]. 

These patients were all children who had a simple 

influenza-like sickness and had recovered completely. 

Two further H9N2 cases were reported in 2008 and 

2009 [10]
. A human case of avian influenza A (H9N2) 

in 2011 was discovered in Bangladesh; the virus has 

several genetic traits with mammals [11].  

 

HISTORY AND PHYLOGEOGRAPHY OF H9N2 

VIRUS 

 

In 1966, the US state of Wisconsin saw the first 

isolation of H9N2 viruses from turkeys [12]. Over the 

ensuing decades, the virus was periodically isolated 

during rare outbreaks in domestic ducks and wild birds 

across Eurasia, as well as in poultry in the Northern 

USA [13]. The virus was initially discovered in Chinese 

chickens in the early 1990s. Over the ensuing decades, 

viruses linked to this Chinese progenitor have spread 

over most of Asia, the Middle East, and North and 

West Africa in farmed poultry [14]. 

 

 
Figure 2. Phylogeographic distribution of H9N2 

lineages suited to poultry. Whereas only G1-W viruses 

are found in blue, only BJ94 lineage viruses are found 

in red, mixtures of BJ94 and G1-E sub-lineage viruses 

are found in orange, mixtures of BJ94 and G1-W sub-

lineage viruses are found in purple, and only Y439-

lineage viruses that have been adapted for poultry are 

found in light pink. H9N2-positive nations with 

unknown H9N2 ancestry are shown in grey. 

 

Co-circulating 9N2 viruses with other AIV subtypes, 

namely H5 and H7 HPAIVs, are frequently observed 

in chicken. Strong evidence suggests that concurrent 

or past H9N2 infection may conceal the high death rate 
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caused by these viruses, enabling the "silent" spread of 

HPAIVs and impeding surveillance and follow-up 

intervention efforts [15,16]. 
 

2.1. Phylogeography of H9N2 Viruses 

 

The H9N2 virus's HA gene can be roughly divided into 

two primary branches based on phylogenetic analysis: 

an American branch and a Eurasian branch. The 

majority of American H9N2 viruses are found in wild 

birds, but they can also infect farmed turkeys and 

remain in the bloodstream without becoming stable in 

poultry. The A/quail/Hong Kong/G1/1997, 

A/chicken/Beijing/1/94, and A/chicken/Hong 

Kong/Y439/1997 viruses, which are named after their 

prototypic viruses, are the result of Eurasian H9N2 

viruses. These lineages are therefore referred to as the 

G1, BJ94 (also known as the Y280 or G9 lineage), and 

Y439 (also sometimes known as the Korean lineage) 

lineages [17]. The G1 lineage can further be separated 

into two phylogenetic and geographical sub-lineages 

referred to as the ‘Western’ and ‘Eastern’ sub-lineage. 

 Compared to HPAIV viruses, LPAIV viruses like 

H9N2 provide a challenge to global surveillance since 

they are not considered notifiable pathogens and 

produce very few overt human illnesses. Many areas 

with inadequate resources either rarely or never 

conduct surveillance. H9N2 viruses are probably more 

widespread than what is shown below, especially in 

low- and middle-income nations in Asia and Africa. In 

fact, they may even be endemic in more nations. Since 

poultry-adapted strains of the virus, for instance, tend 

to spread over short distances rather than long distance 

flyways, the fact that the virus was isolated in Uganda, 

West Africa, and that it was most closely related, albeit 

not very closely, to viruses from the Arabian 

Peninsula, which is about 2000 km away, suggests that 

the countries in between also likely contain H9N2 

viruses that are intermediately related but have not yet 

been isolated [18]. 

2.1.1. South Asia 

In addition to being thought to be endemic in 

Bangladesh and Pakistan, H9N2 viruses are also 

probably endemic in parts of India, Afghanistan, and 

Nepal [19,20,21,22,23,24,25]. The majority of viruses in 

poultry in South Asia are classified as G1 or "Western" 

viruses. Occasionally, Y439 viruses from wild birds 

infect poultry, but they do not seem to spread over 

time. This region's (as well as Iran's) predominant G1 

"Western" sub-lineage of viruses appears to have 

emerged from a reassortment event involving co-

circulating HPAIV H7N3 and LPAIV H9N2 viruses, 

which supplanted other regional clades [26,27]. 

 

2.1.2 Africa 

 

Though H9N2 viruses have been isolated from farmed 

ostriches in South Africa on multiple occasions, it 

appears these viruses most likely represent dead-end 

spillover events from wild migratory birds due to their 

homology to wild bird virus isolates (of the Y439 

lineage) and subsequent sampling that found no 

further evidence of virus circulation [28]. Lastly, two 

investigations indicate that Nigerian poultry and 

agricultural labourers have significant seropositivity 

against H9N2, but no virus has been detected from this 

nation [29,30]. It is uncertain whether protocols are being 

utilized to detect the presence (or absence) of H9N2 

viruses, despite the fact that surveillance for HPAIVs 

is underway in Nigeria. As a result, it is still unknown 

whether the virus is or was prevalent in this area. 

As was previously mentioned, the fact that the H9N2 

virus is present in poultry in non-contiguous regions 

of Africa raises the possibility that other nations may 

also be infected. But there's no proof because the virus 

isn't being actively searched for, and if it is, it's not 

being reported because LPAIs, like H9N2 infections, 

aren't illnesses that have to be reported to the World 

Organization for Animal Health (OIE). 

 

2.1.3 The Americas 

 

Throughout the second half of the 20th century, H9N2 

viruses have been periodically isolated from poultry in 

the USA; in fact, it was during this time that the classic 

H9N2 isolate (A/turkey/Wisconsin/1/1966) was 

discovered. The viruses that have been isolated are all 

of American descent and seem to have spread from 

wild birds, likely sea birds, who are known to carry 

viruses that are closely linked genetically in this area. 

Despite routine surveillance and abundant evidence of 

other non-H9N2 viruses in poultry, there has been no 

evidence of the virus in North America since 2001 
[31,32,33,34,35].  

Serological evidence of H9N2 infections in Colombia 

dates back to 2005 in South America; however, no 

virus was isolated, and no further evidence has been 

reported subsequently [33]. 

 

Sampling and Testing 

 

On the first day after the disease began, a throat swab 

was taken from the patient at Yongzhou City Central 
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Hospital. 742 environmental samples, including 

sewage, poultry faces, cage swabs, and chopping 

board swabs, were collected from 12 live poultry trade 

and slaughter markets between November 2013 and 

May 2014 in order to identify the potential source of 

infection. These samples were epidemiologically 

linked to a human H9N2 infection case in Yongzhou 

city. Real-time RT-PCR assays were used to analyse 

the samples for influenza A and its subtypes H5, H7, 

and H9. Primers and probe sequences are available 

upon request. 

 

H9N2 Virus in Humans 

 

The majority of H9N2 infections in humans are 

moderate, and the virus has only been linked to one 

recorded fatality, which was probably caused by an 

underlying medical condition [36]. When other, more 

dangerous zoonotic influenza viruses are being 

searched for, human H9N2 cases are more frequently 

isolated at those times. Recently, a large number of 

H9N2 cases have been discovered in Egypt and 

Bangladesh as a result of continuing screening for 

zoonotic H5N1 illnesses and in China most likely as a 

result of screening for zoonotic H7N9 [37,38]. There 

have been 59 laboratory-confirmed cases of H9N2 

infection in humans as of June 2019, with more than 

half of those cases occurring since 2015. The majority 

of individuals with confirmed infections were young 

children (39 out of 56 cases), with a median infection 

age of 4 years old and a mean infection age of 14. It 

seems that the rates of infection in both sexes were 

comparable. The distribution of ages and sexes is quite 

different from the first wave of H7N9, which largely 

affected men and the elderly, and the H5N1 viruses, 

which mostly affected young people [39,40]. Contact 

with poultry was identified as the most probable 

source of infection in the majority of cases (29 with 

confirmed poultry exposure compared to 11 with no 

known poultry exposure). But unlike H7N9, no 

verified reports of H9N2 viral transmission from 

person to person exist [ 41] 

 

Although they typically infect animals, animal 

influenza viruses can also infect people. Human 

infections have mostly been transmitted by indirect 

contact with contaminated settings or direct contact 

with infected animals. Influenza can vary depending 

on its original host. One can categorize viruses as 

animal influenza viruses, swine influenza viruses, or 

avian influenza viruses. Human infections with the 

avian influenza virus can range in severity from mild 

upper respiratory tract infections to more serious 

illnesses that are potentially lethal. There have also 

been reports of encephalitis, encephalopathy, 

conjunctivitis, and gastrointestinal problems. It takes 

laboratory testing to diagnose influenza in humans. 

The World Health Organization (WHO) regularly 

updates technical advice protocols for molecular 

approaches of zoonotic influenza diagnosis. [1] 

 

 
Figure 3. Avian Influenza a(h9n2) Virus. 

 

Vaccination and Control 

Many nations, including China, Israel, South Korea, 

Morocco, Pakistan, Egypt, Iran, and the United Arab 

Emirates, have implemented vaccination programs at 

the national or municipal level as a crucial measure in 

reducing H9N2 disease in poultry due to the economic 

harm caused by the enzootic virus [42,43,44,45,46,47,48,49]. 

Conventional inactivated vaccines, which resemble 

the vaccines used in human seasonal vaccinations, are 

the most widely used vaccines. H9N2 viruses 

demonstrate a wide antigenic diversity, both between, 

and within lineages [14,50,51]. H9N2 vaccinations are 

updated significantly less frequently than human 

vaccines because they are typically not evaluated as 

frequently for their effectiveness against viruses that 

have antigenically drifted. As a result, H9N2 viruses 

continue to infect and sicken vaccinated poultry in 

many regions. Some evidence indicates that this may 

be due to suboptimal vaccination practices, which may 

also be causing antigenic drift and/or clade 

replacement, as well as theoretically increased 

zoonotic potential and pathogenicity [50,52,42,53,54,48,49]. 

This means that: (i) a deeper comprehension of the 

molecular factors that determine H9 antigenicity; (ii) a 
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deeper comprehension of antigenic drift and its effects 

on viral fitness and zoonotic potential; and (iii) the 

development of next-generation vaccines that offer 

protection against multiple strains and antigenically 

drifted variants. 

 

In nations where H9N2 has never before been 

reported, stamping out—which entails eliminating 

possibly infected birds and birds exhibiting influenza-

related morbidity—has occasionally been employed as 

a first line of defence against the virus. This was true 

in the past for the outbreaks in Ghana and Russia, as 

well as the early ones in Korea [55,56,45]. Vaccination is 

frequently employed once the virus becomes endemic 

in a nation since it becomes impractical and 

uneconomic to eradicate at that time. Regardless of a 

nation's previous experience with outbreaks or 

endemicity, stamping out is more frequently employed 

during HPAIV epidemics because of their status as 

notifiable diseases. 

 

In addition to vaccination and eradication, a number of 

other strategies have been effectively implemented in 

the field to prevent or lessen the spread of the avian 

influenza virus in poultry and the ensuing zoonotic 

infection. As was previously mentioned, the 

convergence of a high density of several poultry 

species from a wide geographic range makes LBMs a 

hotspot for influenza infection. LBMs were first 

recognized as the primary causes of AIV outbreaks in 

China and Hong Kong in the late 1990s. A number of 

interventions, including temporary closures, recurring 

rest days, depopulation of the overnight market, and 

fundamental improvements in biosecurity and hygiene 

practises, were employed. Offeddu and colleagues 

conducted a thorough analysis of the efficacy of these 

practices in the past and came to the conclusion that 

LBM closure in particular was effective in stopping 

the spread of AIV among birds and in lowering the 

number of zoonotic AIV cases [57]. According to a 

second thorough assessment by Fournié and 

colleagues, human behaviour that exposes people to 

AIVs and increases their risk of contracting zoonotic 

infections is very diverse and may call for control 

measures that are specific to each community [58]. 

 

Sr. No   Year   Location   Age   Sex Clinical signs 

  1 1998 Guangdone province, China  14-year-old  Male   ARI1 

75-year-old  Male   ARI 

4-year-old  Male   ARI 

 1 year - old  Female   ARI 

36-year-old  Female   ARI 

  2 1999 Guangdone province, China 22-month-old  Female   Fever, 

Cough 

Hong Kong 

 

13-month-old   Female   Fever 

4-year-old   Female  Fever, 

malaise 

 3 2003 Hong Kong  5-year-old   Male  Fever, 

Cough 

 4 2007 Hong Kong 9-month-old   Female Mild illness 

 5 2008 Guangdone province, China 2-month-old   Female  ILI2 

 6  2009 Hong Kong 35-month-old Female Fever, Cough 

 

  

47-year-old  Female Fever, Cough 

 

 7 2011 Dhaka Bangladesh  4-year-old  Female Fever, Cough 

 8 2013 Guangdone province, China  86-year-old  Male Cough 

 

Hunan province, China  7-year-old Male Fever 

9 2014 Sichuan province, China 

 

2.5-year-old  Male Mild illness 
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Guangdone province, China Unknown Unknown Mild illness 

 

 

10 

 

2015 Aswan, Egypt 3year-old Male Unknown 

 

Cairo, Egypt 7year-old Female  ILI 

 

9-month-old Female   ILI 

 

Guangdone province, China Unknown Male  Unknown 

 

Bangladesh 3.5-year-old  Female Mild illness 

 

Anhui province, China 4-year-old Female Mild illness 

 

Hunan province, China 2-year-old Male Mild illness 

 

Anhui province, China 6-year-old Male Unknown 

 

Hunan province, China 15-year-old Female Mild illness 

 

11-year-old Female Mild illness 

 

Dhaka Bangladesh 46- year-old Male Fever 

 

Hunan province, China 2-year-old Male Mild illness 

 

Guangdone province, China 84-year-old Female Unknown 

 

Punjab district Pakistan 36-year-old Male Non-

symptomatic 

 

11 2016 Sichuan province, China 57-year-old Female ARI, Died 

 

Cairo, Egypt 18-month-old Male  ILI 

 

Guangdone province, China 4-year-old Female ARI 

 

29-year-old Female ARI 

 

Yunnan province, China 10-month-old Male ILI 

 

Jiangxi province, China 4-year-old Female Mild illness 

 

Guang done province, China 7-month-old Female Mild illness 

 

 

Beijing, China 4-month-old Male Mild illness 

 

12 2017 Gansu province, China 11-month-old Male Mild illness 
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Beijing, China 32-year-old Male Mild illness 

 

Guang done province, China 2-month-old Female ILI 

 

Hunan province, China 20-month-old Female n/a 

 

9-month-old Male ILI 

 

Anhui province, China 9-year-old Female Mild illness 

 

13 2018 Guang done province, China 3-year-old Female  Mild illness 

 

Beijing, China 51-year-old Female Mild illness 

 

Guangxi province, China 3-year-old Male n/a 

 

Guang done province, China 32-year-old Female Pneumonia 

  

14 2019 Yunnan province, 

China 

8- year-old Female Mild illness 

Jiangsu province, 

China 

9-year-old Male Severe 

pneumonia 

 

Oman 13-month-old Female ILI 

1 ARI—acute respiratory infection. 2 ILI—influenza-like illness.   
 

WHO advice 

The current WHO guidelines for public health 

precautions and influenza surveillance at the interface 

of humans, animals, and the environment are 

unaffected by this instance. Every human infection 

must be thoroughly investigated. Unprotected contact 

with live poultry, high-risk locations like live animal 

markets or farms, and surfaces that could be 

contaminated by chicken droppings should all be 

avoided by the general public. Along with routinely 

cleaning and disinfecting the environment, infection 

prevention and control (IPC) methods should be used. 

These include practicing frequent hand hygiene, which 

involves washing hands with soap and water or using 

alcohol-based hand rub solutions to ensure that the 

hands are visibly clean. The World Health 

Organization (WHO) recommends the following 

actions to prevent the disease from spreading 

nosocomial—that is, from starting in a healthcare 

setting—early infection control and preventive 

measures: 

 

1. Inform healthcare professionals about suspicious 

cases. 

2. Hospitals should put in place a screening and 

triaging (patient categorization) system. 

3. While conducting aerosol-generating procedures 

on suspected cases, observe standard, droplet, and 

airborne precautions (N95/FFP2/FFP3). 

4. Keep an eye out for fever and influenza-like 

symptoms in healthcare personnel. 

5. Assign personal protective equipment and 

provide the necessary instruction for using it 

 

According to the IHR (2005), all human infections 

brought on by a novel influenza virus subtype must be 

reported. State Parties to the IHR (2005) shall 

promptly report to WHO any case of influenza A virus 

of pandemic potential (IVPP) that has been laboratory-

confirmed as a recent human infection. Based on the 

information that is currently available regarding this 

event, WHO recommends against imposing any travel 

or trade restrictions. The WHO does not advise any 

particular precautions for travellers[1] 
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CONCLUSION 

The avian influenza A(H9N2) virus continues to pose 

a significant threat to public health, especially in areas 

where poultry are endemic. Even though the majority 

of infections in people are usually minor, recent 

human cases—including the one that was reported in 

India—highlight the possibility of zoonotic 

transmission. Risks must be reduced by vigorous 

biosecurity protocols and ongoing surveillance, 

particularly in live poultry markets where the virus is 

prevalent. Many nations have adopted poultry 

vaccination programs, but issues including antigenic 

drift and inconsistent efficacy still need to be resolved. 

Ultimately, even though there is currently little 

immediate risk of H9N2 to human health, it is 

nevertheless important to exercise caution to stop 

outbreaks and guarantee public safety. 
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