
2381

*Corresponding Author: Olanrewaju Samuel Olaifa. Department of Veterinary Pathology, Faculty of Veterinary Medicine, 
University of Ibadan, Ibadan, Nigeria. Email: osolaifa@gmail.com

Articles published in Open Veterinary Journal are licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

Open Veterinary Journal, (2024), Vol. 14(9): 2381-2391
ISSN: 2226-4485 (Print)� Research Article
ISSN: 2218-6050 (Online)� DOI: 10.5455/OVJ.2024.v14.i9.26

	 Submitted: 02/06/2024	 Accepted: 29/08/2024	 Published: 30/09/2024

Pathology and molecular detection of influenza A subtype 
H9N2 virus in commercial poultry in Nigeria, 2024

Olatunde Babatunde Akanbi1,2 , Olugbenga Olayinka Alaka1 , Olanrewaju Samuel Olaifa1* ,  
Clement A. Meseko3 , Bitrus Inuwa3 , Obokparo Godspower Ohore1 , Monsuru Tijani1 ,  

Theophilus Jarikre1 , Olawale Ola1 , Christianah Odita4 , James Saidu Ahmed4 , Olusegun Fagbohun5 , 
Daniel Oluwayelu5 , Olufemi B. Daodu6 , Omolade Oladele7 , James Olapade8 , Olusegun Taiwo1   

and Maryam Muhammad4

1Department of Veterinary Pathology, Faculty of Veterinary Medicine, University of Ibadan, Ibadan, Nigeria
2Department of Veterinary Pathology, Faculty of Veterinary Medicine, University of Ilorin, Ilorin, Nigeria
3Regional Laboratory for Animal Influenza and Transboundary Animal Diseases Division, Infectious and 

Transboundary Animal Diseases Department, National Veterinary Research Institute, Vom, Nigeria
4Diagnostic Department, Veterinary Public Health and Preventive Medicine Division and Pathology Division, 

National Veterinary Research Institute, Vom, Nigeria
5Department of Veterinary Microbiology, Faculty of Veterinary Medicine, University of Ibadan, Ibadan, Nigeria

6Department of Veterinary Microbiology, Faculty of Veterinary Medicine, University of Ilorin, Ilorin, Nigeria
7Department of Veterinary Medicine, Faculty of Veterinary Medicine, University of Ibadan, Ibadan, Nigeria

8Veterinary Teaching Hospital, Faculty of Veterinary Medicine, University of Ibadan, Ibadan, Nigeria

ABSTRACT
Background: After the first Avian Influenza H5N1 outbreak in Nigerian poultry in 2006, subsequent waves of outbreaks 
occurred, causing substantial losses. Despite effective control measures by 2008, a resurgence in 2015 led to further 
losses and required depopulation efforts.
Aim: The aim of this study was to do pathology and molecular detection of influenza A subtype H9N2 virus in 
commercial poultry in Nigeria during 2024.
Methods: In February 2024, a poultry farmer reported high mortality in his mixed commercial poultry flock in Ibadan, 
Nigeria, submitting carcasses to the University of Ibadan’s V.T.H. and the FAO Regional Laboratory at National 
Veterinary Research Institute (NVRI), Vom.
Results: Necropsy of nine Isa Brown layers and three Abor Acre broilers revealed cyanosis of comb and wattles, 
generalized petechial and ecchymotic hemorrhages including shank hemorrhages with sinusitis, pneumonia, and 
severe greenish fecal pasting also observed. At histopathology, denudation of the tracheal epithelia and parabronchial 
epithelial necrosis, obliteration, with airsac edema and emphysema were observed. At NVRI, qPCR detected an 
Influenza A H9N2 virus in several pooled organ samples of layers, and broilers and eliminating the avian infectious 
bronchitis and Newcastle disease viruses.
Conclusion: This is the first report of an H9N2 outbreak in commercial poultry in Southern Nigeria. The high 
pathogenicity shown in commercial poultry in this outbreak and the risk of dispersal of infected live poultry in Nigeria 
as previously seen in H5N1 require stakeholders’ intervention.
Keywords: Commercial poultry, LPAI H9N2 virus, Pathology, Nigeria.

Introduction
Low Pathogenic Avian influenza (LPAI) is a reportable 
disease caused by influenza A viruses of the H5, H7, 
and H9 subtypes that have become a major source of 
concern to the poultry industry worldwide (Swayne 
et  al., 2011). Infections with LPAI viruses (LPAIVs) 
are often unnoticed or asymptomatic, while the HPAI 
viruses cross respiratory and intestinal barriers, and 
cause viremia, severe systemic infections, pathology 

birds, high morbidity, and mortality rates (Simancas-
Racines et  al., 2023). LPAIVs are known to have a 
low mortality rate and low ability to infect and cause 
disease but most will cause mild to moderate disease 
in commercial poultry, especially when complicated by 
secondary bacterial pathogens, immunosuppression, 
and stress factors in the environment. The H9N2 
subtype has the ability to infect and efficiently spread 
in domestic bird species despite their low pathogenic 
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phenotype and Infections with these viruses have 
been known to result in severe economic losses 
(Joseph et al., 2019). Avian Influenza pathogenicity is 
determined by the lethality, clinical signs, and molecular 
characteristics of the virus. In countries in which H9N2 
has been shown to cause disease in poultry, high 
mortality, and severe clinical signs have been observed 
but these have been attributed to co-infections with 
other viruses (Roussan et  al., 2008; Sid et  al., 2015; 
Hassan et  al., 2016; Hassan et  al., 2017; Broomand 
et al., 2018; Arafat et al., 2018) or bacteria (Jaleel et al., 
2017). Pathological lesions caused by the H9N2 virus 
in these reports included generalized petechiation, 
ecchymoses and shank hemorrhages, tracheal necrosis, 
and pneumonia. Drops in egg production have also 
been observed in chicken breeders and layers infected 
with these viruses (Lu et al., 2004; Pillai et al., 2009). 
LPAIVs of the H9 subtype have been circulating in 
avian species resulting in severe economic losses 
(Kayali et  al., 2013) in several countries across the 
world, and in Africa since the year 2000 (Tombari 
et  al., 2011, Monne et  al., 2013, Kammon et  al., 
2015). H9N2 virus has become endemic in poultry in 
Lebanon, Jordan, Egypt, Tunisia, Saudi Arabia, and the 
UAE (Kayali et al., 2013). Recently, there have been 
reports of infection of poultry with the virus in the 
West African countries of Burkina Faso (Zecchin et al., 
2017), Ghana (Joseph et  al., 2019), Benin Republic 
and Togo, but not in Nigeria. Since the first incursion 
of HPAI H5N1 virus in commercial poultry in Nigeria 
in 2006 (Akanbi et  al., 2007) and the several waves 
of outbreaks leading to the effective control in 2008, 
Nigeria lost a huge number of its poultry birds directly 
due to the virus, and its depopulation control measures. 
A resurgent H5N1 outbreak and spread occurred in 
2015 (Akanbi et  al., 2017) and several subtypes and 
reassortant strains of AI including H5N1 (Fusaro et al., 
2010), H5N2, H5N8 (Fusaro et al., 2019; Laleye, 2021) 
and lately H5N6 (Shittu et al., 2020) have been detected 
in live bird markets (LBMs) across the country. In 2019, 
surveillance and molecular epidemiology revealed 
the presence of the H9N2 virus in LBMs in Nigeria. 
Nineteen H9N2 viruses were detected and isolated 
from apparently healthy poultry species, during active 
surveillance in nine LBMs across Nigeria (Sulaiman 
et al., 2021). Earlier, seroconversion to the H9 subtype 
had been reported in sampled poultry birds at LBMs 
in a limited study in southwestern Nigeria (Aiki-Raji 
et al., 2015; Oluwayelu et al., 2017), and more recently, 
in local chickens at a LBM in the northern Nigerian 
city of Zaria (Wungak et  al., 2021). However, in all 
these studies and reports, there was no isolation and 
molecular detection of the H9N2 virus, as the cause of 
disease or death in commercial poultry in Nigeria. In 
this study, we report a disease outbreak characterized 
by unprecedented high morbidity, and mortality in 
a medium-sized, mixed commercial poultry flock in 
Ibadan, southwest Nigeria. Detailed pathological, and 

molecular investigations revealed the etiological agent 
of this outbreak to be a LPAI H9N2 virus, and in the 
light of numerous evidence that the H9N2 virus may 
have a direct or indirect role in the emergence of the 
next influenza pandemic, despite being rather neglected 
when compared to the H5 and H7 subtypes (Carnaccini 
and Perez, 2020), urgent attention is required to stem 
the tide of this outbreak. 

Materials and Methods
Case history
On 25th February 2024, 12 carcasses comprising 9 Isa 
brown layers, and 3 Abor Acre broilers aged 2, 22, 54, 
and 95 weeks old were submitted by a poultry farmer 
who reported high mortality in his medium-sized mixed 
commercial poultry flock in Ibadan, southwest Nigeria. 
A total of sixteen thousand eight hundred (16,800) 
chickens were housed in four (4) pens on the farm. 
Daily average mortality was 270 and a weekly rate of 
1800 chickens. The vaccination history included the 
oral administration of the bivalent Newcastle Disease 
virus (NDV) LaSota strain and infectious bronchitis 
virus (IBV) vaccine on the 17th of February 2024. The 
mortality was reported to have started five (5) days 
(22nd February 2024) after the oral vaccination and a 
day after heavy rain. This mortality started in pen house 
number 3 (95 weeks layers) with a loss of 5, 17 then 
150 birds per day before averaging 220 deaths daily. 
Subsequently, 500-layer chickens in pen house number 
1 were lost in three days, and finally pen house number 
2 lost 27-layer chickens in two days. Mortality started 
in the broilers pen house 4 on the evening of 24th 
February 2024. The broilers were reported to be on oral 
administration of anticoccidial, Diclazuril for five days 
just before the onset of the disease. On the 3rd day post 
submission of carcasses, the client reported additional 
mortality, bringing the total mortality to 4,526 across 
the entire farm. The epidemiological investigation 
revealed a poultry waste/manure up taker truck visited 
the farm less than a week before the outbreak, from 
northern Nigeria.
Case location
The disease outbreak occurred in Ibadan city, the capital 
of Oyo state within the Ido local government area of 
the state (Fig. 1). Oyo state is bounded in the north by 
Kwara State, in the east by Osun State, in the south by 
Ogun State and in the west partly by Ogun State and 
partly by the Republic of Benin. The state is ranked 
14th by size with an area of 28,454 square kilometers. 
The average daily temperature ranges from 25°C to 
35°C almost throughout the year with a relatively high 
humidity. The common occupation of the people of the 
state is agriculture. Ibadan is a beehive of commercial 
poultry activities housing many large poultry farms. 
Furthermore, the largest hatcheries in the country are 
in Oyo state. The outbreak of the H9N2 poses a serious 
threat to commercial poultry production in Nigeria as 
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there is constant free movement of birds from the state 
to other parts of the country.      
Postmortem examination and histopathology
Submitted carcasses were examined grossly for 
pathological changes at the Department of Veterinary 
Pathology, Veterinary Teaching Hospital, University 
of Ibadan, and at the Central Diagnostic Laboratory 
of the National Veterinary Research Institute (NVRI), 
Vom, and tissues samples including comb, trachea, 
lung, heart, spleen, proventriculus, liver and intestine 
were harvested for histopathology, while lungs, 
trachea, liver, and spleen samples were harvested for 
virological examination and qPCR for virus detection 
at the Regional Laboratory for Animal Influenza and 
Transboundary Animal Disease, NVRI Vom. Tissues 
with pathological changes were fixed in 10% buffered 

formaldehyde, and processed in different concentrations 
of alcohol, followed by paraffin embedding and 
sectioned at 5 μm using a Micron micrometer. Tissue 
sections were mounted on frosted glass slides and 
stained with hematoxylin and eosin (H&E) stains for 
histopathological examination using low and high-
powered field Carl Zeiss binocular microscope as 
previously described (Akanbi et al., 2017).
Tissue homogenate preparation
In the laboratory, the tissues were pooled and 
homogenized in an antibiotic mixture containing 
Penicillin (2,000 units/ml), Streptomycin (2 mg/ml), 
Gentamycin (50 μg/ml), and Amphotericin B (5 mg/ml) 
as contained in the WOAH Manual of Diagnostics. 
The homogenate was clarified by centrifugation at 

Fig. 1. Map of the location of the detected H9N2 virus in Ido LGA, Ibadan, Oyo State, Nigeria.
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3,000 rpm for 10 min, tissue supernatant was collected 
and stored at −80°C until used for viral extraction.
Viral RNA extraction 
Total viral RNA was extracted from the homogenized 
tissue sample using the QIAamp Viral RNA Mini Kit 
(QIAGEN, Germany), following the manufacturer’s 
protocol as follows. A total of 140 μl of the sample 
was lysed by adding a mixture of 560 μl of buffer 
AVL and carrier RNA, after 10 minutes of incubation, 
560 μl of 100% ethanol was added. Successive aliquots 
of 630 μl were added to a QIAamp spin column and 
centrifuged at 8,000 rpm for 1 minute. The bound RNA 
on the QIAamp spin column was washed with 500 μl of 
buffer AW1 and centrifuged at 8,000 rpm for 1 minute. 
This was followed by 500 μl of buffer AW2 and then 
centrifuged at 14,000 rpm for 3 minutes. AIV H5N1 
(IZSVe, Padua, Italy) and nuclease-free water were 
extracted as positive and negative controls. The RNAs 
extracts (sample and controls) were then eluted in 60 μl 
of buffer AVE and stored at −80°C until qPCR analysis.
AIV Real-time RT-PCR amplification matrix gene
Qiagen QuantiTect® Multiplex qPCR Kit was used to 
amplify the different regions within the matrix (M) 
gene which is well-conserved among all avian influenza 
A virus subtypes (Spackman et al., 2002). The qPCR 
reaction consisted of 4.8 μl nuclease-free water, 12.5 μl 
2× QuantiTect® Multiplex qPCR buffer, 1.5 μl of each 
primer (5 µM), 2.5 μl probe (1 μM), 1 μl of the enzyme 
mix and 5 μl of RNA template. The total reaction 
mixture was 25-μl. The qPCR reaction was performed 
at 50°C for 20 minutes of RT reaction, then 95°C for 15 
minutes of initial denaturation, followed by 40 cycles 
of denaturation at 94°C for 45 seconds, and 60°C for 45 
seconds for annealing and data collection. The sample 
that was positive for the Matrix gene was then screened 
for different haemagglutinin (H) and neuraminidase 
genes using protocols that were previously reported: 
H5N1 Duplex, H7 (Spackman et  al., 2002; Slomka 
et al., 2007), H9, N2, N6, and N8 characterization. The 
reactions were performed on MIC PCR (Biomolecular 
Systems, Australian). Other suspected avian respiratory 
viruses such as avian infectious bronchitis and NDVs 
were also screened for using specific primers and 
probes (Fuller et al., 2010; Shittu et al., 2019).

Results
Case location analysis
Ibadan, Oyo state is a beehive of commercial poultry 
activities housing many large farms with a very high 
poultry population. In addition, the largest hatcheries in 
the country are in Oyo state. The outbreak of the H9N2 
poses a serious threat to commercial poultry production 
in Nigeria as there is constant free movement of 
birds from the state to other parts of the country. The 
epidemiological history of events on the farm revealed 
the potential source of the introduction of the H9N2 
virus into this commercial poultry farm to be most 
likely through the poultry waste/manure uptaker 

truck that visited the farm less than a week before the 
outbreak, from northern Nigeria. 
Gross pathologic and histopathological findings 
Layers
All twelve carcasses were in moderately good body 
condition. The combs were mildly cyanotic with 
necrosis of the tips in four carcasses. The shanks were 
dried and had petechial hemorrhages. The sinuses 
contained excess mucus with bloody discharge in 
three carcasses. The tracheal mucosa was markedly 
hyperemic with marked bilateral pulmonary congestion. 
The liver was pale brown, enlarged, and friable with 
occasional hematoma in three carcasses. Other lesions 
were petechiation and ecchymoses on coronary and 
abdominal fat. There was proventricular glandular tip 
necrosis (Fig. 2D). In summary dehydration, cyanosis 
of combs, acute catarrhal rhinitis and sinusitis, 
hemorrhages, acute tracheitis, pulmonary congestion, 
fatty liver with rupture, enteritis, acute salpingitis and 
oophoritis and widespread hemorrhages were the gross 
lesions seen. Table 1 classified the lesions seen in each 
category of chicken carcasses. 
Broilers
All three carcasses were in excellent body condition. 
The lungs were congested, and the livers were 
moderately congested, friable, and enlarged in three 
carcasses. The bursae of Fabricius were edematous in 
three carcasses. There was a pasting of the vent with 
yellowish feces in all three carcasses. 
Histopathological findings
Comb, trachea, lung, proventriculus, spleen, and liver 
from qPCR-positive chickens’ tissues were examined. 
The comb dermal tissues showed edema (spongiosis) 
with loss of dermal tissues. Trachea showed severe 
necrosis and denudation of the epithelia lining of the 
mucosa and diffuse infiltration by mononuclear cells 
(Fig. 3C). The lungs revealed parabronchial epithelia 
necrosis (Fig. 3D) and denudation with an accumulation 
of edema fluid in the parabronchi and airsacs, and 
interstitial infiltration of poly and mononuclear cells. 
There was severe vascular congestion, and the airsacs 
were emphysematous and often obliterated.
Table 1 classified the lesions seen in each category of 
chicken carcasses. The heart myocardial necrosis, and 
multifocal infiltration of mononuclear inflammatory 
cells within the cardiomyocyte fibers (Fig. 4I–J). Other 
histopathology lesions are presented in Figure 4.
Molecular analysis
LPAI H9N2 virus was detected and isolated from the 
tissues of the broilers and layer chickens by qPCR 
amplification using specific primers for hemagglutinin 
gene (HA), and the amplification product was obtained 
at 1,700 bp. One of the positive sample qPCR images 
is shown in Figure 5.

Discussion
Molecular analysis of the samples from this outbreak 
revealed a LPAIV H9N2 subtype was the cause of the 
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high mortality seen in this flock. This high mortality 
of 1,800 dead chickens at submission for postmortem 
examination was recorded over five days and increased 
to 4,526 across the entire farm before depopulation 
(per. comm from the farmer). The pattern of mortality 
and severity of the disease mimics highly pathogenic 
avian influenza viruses of the H5 subtypes. Outbreaks 
of HPAI that resulted from circulating LPAI H5, H7, 
and H9 viruses have previously been reported in poultry 
worldwide (Iqbal et al., 2009; Snoeck et al., 2011).
The increase in mortality seen in this outbreak may 
be associated with the H9N2 virus infection, lowered 
immunity because of stress associated with Newcastle 
disease vaccination, and the low temperature and 
high humidity due to the heavy rains. Similar H9N2 
outbreaks, characterized by high morbidity and 
mortality in poultry in the Middle East, turned out to 
be caused by viruses clustering for the HA gene in a 
lineage described as G1 (Lau et al., 2016). Having ruled 
out co-infections with NDV and IBV or even HPAI 
H5NI by RT-PCR and qPCR, in the poultry farm in 
southern Nigeria, the molecular investigation revealed 
the severity of the clinical disease was ascribable to the 

H9N2 virus alone and therefore the outbreak was due 
to a LPAI A subtype H9N2 virus. 
Although the LPAI subtype H9N2 virus has 
occasionally been reported to cause severe clinical 
signs in poultry, such as respiratory distress, intestinal 
lesions, and a drop in egg production (Houadfi et al., 
2016), which is consistent with our observation of this 
outbreak. H9N2 has been associated with increased 
pathogenicity, especially during co-infections with 
other bacterial (Jaleel et al., 2017) and viral pathogens, 
such as IBV (Roussan et  al., 2008; Sid et  al., 2015; 
Hassan et  al., 2016; Hassan et  al., 2017; Broomand 
et  al., 2018) and infectious laryngotracheitis virus 
(Arafat et al., 2018). In this outbreak, the co-infection 
with NDV and IBV or even HPAI H5NI were ruled 
out using qPCR, while lesions of acute salpingitis and 
oophoritis were suggestive of bacterial complications, 
no significant bacteria were isolated from the tissues 
of the carcasses. Other predominant lesions of general 
petechiations and ecchymosis, pneumonia, enteritis, 
caeciatis, and comb cyanosis are associated lesions of 
Avian influenza (Akanbi et al., 2007, 2017), especially 
H5N1. 

Fig. 2. Layer chicken. (A) Hyperemic comb. (B) Hyperemic shank and feet. (C) Heart, 
epicardial petechial hemorrhages. (D) Proventricular glandular tip petechial hemorrhages.
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Table 1. Gross and histopathology of H9N2 virus in poultry in Nigeria.

Chicken/
breed

Age in 
weeks

Number 
dead Gros Pathology Histopathology

Broiler/
Abor Acre

2 27 Congestion of trachea, lung, liver 3/3, friable 
liver 3/3 and enlarged spleen 3/3, yellowish 
faecal pasting of Cloaca 3/3 and edematous 
bursa of Fabricius 3/3.

Trachea, mucosal epithelial necrosis with 
poly and mononuclear cellular infiltration; 
liver, diffused hepatic fatty infiltration, micro 
and macro-vesicular; Spleen and Bursa of 
Fabricius, diffused lymphoid necrosis. 

Pullet /Isa 
Brown

22 441 Nasal sinus contained excess mucus 1/3, with 
bloody discharge 1/3; congestion of trachea, 
lung, myocardium and cloudy air sacs 2/3, 
tracheal mucosa hyperemia 1/3, myocardial 
coronary fat petechial and ecchymotic 
haemorrhages 1/3, with hematoma in 1/3; 
abdominal fat petechiation 1/3; edematous 
and haemorrhagic proventriculus with tip 
necrosis, and cecal tonsillar haemorrhage 
and necrosis; congestion of duodenum, 
friable, and swollen liver, and spleen; cloudy 
mesentery 1/3, with follicular pedunculation 
1/3, shell-less eggs in oviduct 1/3, and 
greenish faecal pasting of Cloacal 1/3; and 
hyperemic shanks 2/3.

Tracheal mucosal epithelial necrosis with 
poly and mononuclear cellular infiltration; 
lung, parabronchial epithelial necrosis, 
denudation and accumulation of oedema 
fluid in the parabronchi and airsacs, with 
interstitial infiltration of mononuclear cells; 
emphysematous and oftentimes obliterated 
airsacs; heart, myocardial necrosis and 
multifocal infiltration of mononuclear 
inflammatory cells within the cardiomyocytes 
fibers; and myocarditis; proventriculus, 
mucosal epithelial necrosis and sloughing, 
glandular necrosis; diffused hepatic fatty 
infiltration, micro and macro-vesicular; 
diffused splenic lymphoid necrosis.

Layer/Isa 
Brown

54 500 Cyanosis of comb 2/3; nasal sinus contained 
excess mucus 1/3 and congestion of 
trachea, lung, myocardium and cloudy air 
sacs 2/3 with tracheal mucosal hyperemia 
2/3; myocardial coronary fat, petechial 
and ecchymotic haemorrhages 2/3; 
abdominal fat petechiation 2/3; edematous 
and haemorrhagic proventriculus with tip 
necrosis, and cecal tonsillar haemorrhage and 
necrosis; congestion of duodenum, friable 
and swollen liver, swollen spleen, cloudy 
mesentery 1/3, with follicular pedunculation 
1/3, shelless eggs in oviduct 1/3 and cloacal 
greenish fecal pasting 1/3; and hyperemic 
shanks 2/3.

Comb, intradermal edema with vascular 
congestion, tracheal mucosal epithelial 
necrosis with poly and mononuclear cellular 
infiltration; parabronchial epithelial necrosis, 
denudation, and accumulation of oedema fluid 
in the parabronchi and airsacs, with interstitial 
infiltration of poly and mononuclear cells, 
and emphysema of airsacs with obliteration; 
myocardial necrosis, and multifocal 
infiltration of mononuclear inflammatory cells 
within the cardiomyocyte fibres (myocarditis); 
proventricular mucosal epithelial necrosis, 
sloughing and glandular necrosis; diffused 
hepatic fatty infiltration, micro and macro-
vesicular; diffused splenic lymphoid necrosis; 

Layer/Isa 
Brown

95 832 Cyanosis of comb 2/3 with tip necrosis 
1/3; nasal sinuses contained excess mucus 
3/3, congestion of tracheal, lung and 
myocardium; cloudy air sacs 2/3, tracheal 
mucosa hyperemia 1/3; myocardial coronary 
fat, petechial and ecchymotic hemorrhages 
2/3, abdominal fat petechiation 2/3; 
edematous and haemorrhagic proventriculus 
with tip necrosis, and cecal tonsillar 
hemorrhage and necrosis; congestion of 
duodenum, friable and swollen liver, swollen 
spleen, cloudy mesentery 2/3, with follicular 
pedunculation 2/3, shelless eggs in oviduct 
2/3 and cloacal greenish fecal pasting 2/3; 
and hyperemic shanks 1/3.

Comb, intradermal edema and numerous 
vascular congestions, Tracheal mucosal 
epithelial necrosis with poly and mononuclear 
cellular infiltration, and serosal large vessels 
thrombosis; lung parabronchial epithelial 
necrosis, denudation, and accumulation 
of oedema fluid in the parabronchi and 
airsacs, with interstitial infiltration of poly 
and mononuclear cells, severe pulmonary 
vascular congestion, and airsacs emphysema 
and obliteration; myocardial necrosis, and 
multifocal infiltration of mononuclear 
inflammatory cells within the cardiomyocyte 
fibers (myocarditis); proventricular mucosal 
epithelial necrosis and sloughing, and 
glandular necrosis; liver, diffused hepatic 
fatty infiltration, micro and macro-vesicular; 
diffused splenic lymphoid necrosis.
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In 2019, LBMs surveillance and molecular 
epidemiology revealed the presence of H9N2 in LBM. 
Nineteen H9N2 viruses were detected from apparently 
healthy poultry species, during an active surveillance 
in nine LBMs across Nigeria (Sulaiman et al., 2021). 
Although there have been previous reports of 
serological detection of Influenza A H5, H7, and H9 

subtypes in poultry from commercial farms and LBM 
in the northern city of Kaduna (Aiki-Raji et al., 2015; 
Oluwayelu et al., 2017; Wungak et al., 2021), this is the 
first report of H9N2 outbreak in a commercial poultry 
farm in southern Nigeria. This finding is significant 
as it underscores the possibility of future outbreaks 
of HPAI in poultry flocks across Nigeria, especially 

Fig. 3. Layer (A) Comb, intradermal edema, and numerous vascular congestions H&E stain X 100. 
(B) Comb, intradermal edema and numerous vascular congestion higher magnification, H&E stain 
X 400. (C) Trachea, mucosal epithelial necrosis with poly and mononuclear cellular infiltration, 
H&E stain X 400. (D) Lung, parabronchial epithelial necrosis, denudation, and accumulation of 
edema fluid in the parabronchi and airsacs, with interstitial infiltration of poly and mononuclear 
cells, H&E stain X 400. (E) Lung, parabronchi, and airsacs infiltration by poly and mononuclear 
cells and severe vascular congestion, airsacs are emphysematous and oftentimes obliterated, H&E 
stain X 400. (F) and (G) Lung, parabronchial epithelia necrosis and denudation and accumulation 
of edema fluid in the parabronchi and airsacs, with interstitial infiltration of poly and mononuclear 
cells, airsacs are emphysematous and oftentimes obliterated H&E stain X 400 and 100. (H) tracheal 
serosal large vessels are thrombotic, H&E stain X 100.
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Fig. 4. Layer (A) Heart, myocardial necrosis, and multifocal infiltration of mononuclear inflammatory cells within the 
cardiomyocyte fibers H&E stain X 100. (B) Heart, higher magnification of A, myocardial necrosis, and myocarditis 
H&E stain X 400. (C) Proventriculus, mucosal epithelial necrosis and sloughing, H&E stain X 100. (D) Proventriculus, 
glandular necrosis, H&E stain X 400. (E) Liver diffused hepatic lipidosis with micro and macrovesicular fat vacuoles, 
H&E stain X 100. (F) Liver, higher magnification of E, H&E stain X 400. (G) Spleen diffused lymphoid necrosis, H&E 
stain X 400. (H) Spleen diffused lymphoid necrosis, H&E stain X 400.
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considering previous reports of the possibility of field 
LPAIV strains mutating into highly pathogenic strains 
after circulating in susceptible poultry (Swayne and 
Halvorson, 2003; Werner and Harder, 2006; Briand 
et al., 2010).
The detection of influenza A H9N2, poses a threat 
to poultry species, humans, and the environment 
considering the potential zoonosis, the high 
pathogenicity seen in commercial poultry, and the 
risk of dispersal of infected live poultry in Nigeria as 
previously reported for H5N1 outbreaks is a concern 
(Akanbi et al., 2017). Notably, zoonotic occurrences of 
mild respiratory conditions have been associated with 
specific strains of H9N2 viruses. The World Health 
Organization (WHO) has identified the H9N2 viruses 
as a pandemic concern due to the threat they present to 
human health and poultry (Carnaccini and Perez, 2020). 
The epidemiological investigation suggests a potential 
source of the introduction of the H9N2 virus into this 
commercial poultry farm to be most likely through 
the poultry waste/manure up takers truck that visited 
the farm less than a week before the outbreak, from 
northern Nigeria where this virus has been detected 
in LBM and commercial farms where reassortment 
between H5N1 and H9N2 has been reported (Wungak 
et  al., 2021; Meseko et  al., 2023). Due to H9N2 
viruses’ ability to cross the species barrier and infect 
humans (Butt et al., 2005), we recommend that poultry 
waste/manure uptaker trucks should be discouraged 
from visiting farm premises, and the Ministries of 
Agriculture and Animal Health should as a matter of 
urgency monitor the spread of the virus for an effective 
control strategy. 

Conclusion
The detection of H9N2 in this commercial poultry 
flock raises a serious concern in the light of one health 
because reassortment between H5N1 and H9N2 has 
been reported (Wungak et  al., 2021; Meseko et  al., 
2023) earlier in LBM in Nigeria and recently, Uyeki 
et al. (2024), reported a mutation in H5N1 detected in 

cattle in Texas, US to be related to the viral adaptation 
to mammalian hosts, detected previously in humans 
and other mammals infected with HPAI A(H5N1), 
A(H7N9), and A(H9N2) viruses. It is therefore 
advocated, that concerted efforts be channeled towards 
enhanced surveillance to control the spread of H9N2 
in poultry and its spillover effect in other mammalian 
species including humans.
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