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Abstract 

 

Coronaviruses (CoVs) are important RNA viruses that affect respiratory, gastrointestinal and urinary system of human being 

and birds. These viruses originated from the subfamily Coronavirinae which genetically includes Alphacoronavirus, Beta 

coronavirus, Gamma coronavirus and Delta coronavirus. The sequencing analysis of the genome showed that COVID-19 caused 

by SARS-CoV-2 belongs to Beta coronavirus genus and avian infectious bronchitis caused by IBV comes from Gamma 

coronavirus genus. Over the past few decades and until now, the world showed that endemic outbreaks of infectious bronchitis 

in avian caused by IBV. Once more, the world sees the emergence of another new human coronavirus COVID-19 outbreak due 

to a new strain called SARS-CoV-2. Whole genetic material and comparative genomic analysis exhibited that IBV and SARS-

CoV-2 have particularly same genomic structures and characteristics. Both have a spike protein in the genome structure which 

allows that SARS-CoV-2 attaches to their human select cells throughout ACE2 receptors, that are notably reported in the lung 

and kidney. While IBV uses alpha 2,3 linked sialic acids-dependent manner for bind to the avian tissues which is notably reported 

in the lung and kidney. The two diseases are produced a pulmonary and urinary infection that lead to sneezing, gasping, 

respiratory massive destruction, severe pneumonia and renal failure. This review will introduce a general overview of two 

diseases and describe the phylogeny, epidemiology, pathogenesis, clinical features, autopsy report and microscopic lesions.  
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الكورونا الجديد والتهاب الشعب الهوائية المعدي من وجهة نظر  يأوجه التشابه والاختلاف بين مرض

 أخصائي علم الأمراض الجزيئي وأخصائي الدواجن
 

 الجميل و سيڤان سعد المحمودحنا وسيم 
 

 فرع الأمراض وأمراض الدواجن، كلية الطب البيطري، جامعة الموصل، الموصل، العراق
 

 الخلاصة
 

تمي الفايروسات تن. والطيور الإنسانالفيروسات التاجية هي فيروسات من نوع الرنا والتي تصيب الجهاز التنفسي والهضمي والبولي لدى 

أظهر . نوع دلتاو من الفايروسات التاجية نوع ألفا ونوع بيتا ونوع كاما أنواعالتاجية إلى العائلة الفرعية الكورونافايريني والتي تتضمن 

 .وهو ينتمي إلى جنس فايروس بيتا ٢الحاد  التنفسيمرض الكورونا الجديد ناجم عن فايروس متلازمة الالتهاب  إنالتسلسل الجيني  تحليل

شهدت  .مرض التهاب الشعب الهوائية المعدي في الطيور ناجم عن فايروس التهاب الشعب الهوائية المعدي وهو ينتمي إلى فيروس كاما أما

وباء  ، يرى العالم ظهورالأياموفي هذه . متوطنة في الطيور تسبب مرض التهاب الشعب الهوائية أوبئةالعقود القليلة الماضية وحتى الآن 

أظهر تسلسل الجينوم . ٢الحاد  التنفسيبسبب سلالة جديدة تسمى فايروس متلازمة الالتهاب  ١٩يروس كورونا الجديد فا لمرض جديدة أخر

في  يحتوي النوعين على بروتين شوكي. ل والتحليل الجيني المقارن أن النوعين لهما نفس الهياكل والخصائص الجينية بشكل خاصالكام

بالارتباط بالخلايا البشرية المستهدفة من خلال مستقبلات  ٢الحاد  التنفسيالسطح الخارجي للفايروس التي تسمح لفايروس متلازمة الالتهاب 
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فايروس التهاب الشعب الهوائية المعدي يستخدم طريقة تعتمد على حمض السياليك  أما. توجد بشكل كبير في الرئة والكلىوالتي  إنزيمية

الجهاز  منها العطس واللهاث والتدمير الهائل في وبولية تنفسية أعراضيسبب المرضين . الموجود في الرئة والكلى لربط البروتين الشوكي

 الإمراضيةو ستقدم هذه المراجعة نظرة عامة على المرضين من ناحية السلالة وعلم الأوبئة. التنفسي والالتهاب الرئوي الحاد والفشل الكلوي

 .والآفات النسجيةالمرضي السريرية وتقرير التشريح  والأعراض
 

 

Introduction and background 

  

Coronaviruses are isolated in a different animals and 

human beings, that may cause pulmonary, urinary and 

gastrointestinal diseases of variable harshness. Genetically, 

CoVs were usually distributed into four different genetic 

types, Alpha coronavirus, Beta coronavirus, Gamma 

coronavirus and Delta coronavirus (1). Consequence of RNA 

viral replication, Coronaviruses own an excessive mutation 

rates lead the viruses to familiarize with new hosts. The new 

severe acute respiratory syndrome corona SARS-CoV-like 

viruses isolated from bats and Pangolins in China have 

increased attention in the finding of novel-CoVs in both 

human beings and animals (2). Avian is the warehouse of 

main developing CoVs especially, Infectious Bronchitis 

virus (IBV). Because of their flocking behaviour, avian have 

distribute these initial viruses between themselves and to 

other birds and humans (3). Avian infectious bronchitis is a 

disease originated by IBV a Gamma coronavirus that result 

in condition in the lower part of upper respiratory system in 

younger ages and renal failure in breeder flocks (4). This 

disease is highly contagious with high morbidity rate and 

acute in onset of clinical signs that lead to death with two to 

three days due to bronchial plagues and renal failure and 

nephrosis (5). COVID-19 is a new human coronavirus 

caused by CoV-2 that appeared in December 2019 in China 

(6). This disease is now extending all over the world for 

example China, Europe, Australia and North America. 

COVID-19 is distinguished by a respiratory disorder with a 

different degree of harshness, from a minor respiratory 

infection to pneumonia and renal failure (7). COVID-19 and 

Avian Infectious Bronchitis were generally accompanied by 

upper and lower respiratory syndrome and renal failure at 

late stage. In this review our goal is to highlight on the 

variances between COVID-19 and Avian Infectious 

Bronchitis with regard to Phylogeny, epidemiology, 

pathogenesis, and clinical signs.  

 

Phylogeny of COVID-19 and Avian Infectious 

Bronchitis 

 
The sequencing analysis of the genome showed that 

SARS-CoV-2 belongs to Beta coronavirus genus (8) and 

IBV comes from Gamma coronavirus genus (9). Both Beta 

coronavirus and Gamma coronavirus genus have open 

reading frames (ORFs), which encode the non-structural 

proteins at the 5’-terminal regions of the genome. The 3’-

terminal ends of the both genera produce structural proteins 

(spike (S), envelope (E), membrane (M) and nucleocapsid 

(N) (10). Based on genomic analysis, assembling verification 

indicate that SARS-CoV-2 binds to their human target cells 

by S protein within angiotensin-converting enzyme 2 

(ACE2) receptor, which is found in the lungs and kidney (8), 

while IBV uses alpha 2,3 linked sialic acids-dependent 

manner for bind to the avian tissues which is notably 

reported in the lung and kidney (9). Basically, it has been 

identified that SARS-CoV-2 has a moderately little mutation 

degree. However, the virus showed that new mutation on the 

receptor binding domain of the spikes, which improved its 

severity by increasing its binding to ACE2 receptors (11). In 

IBV, the scattered hypervariable regions containing epitopes 

makes the S protein more variable and mutated (12). The 

increasing number of frequent gene mutation is a big threat 

for control of both diseases (11,13). Furthermore, it has 

showed that an only single mutation on spikes for both 

viruses, if happens, might rise its severity (13,14). 

    To understand the infection pathways and designing 

preventive strategies, it has been presented a genetic network 

of SARS-CoV-2 genomes as in figure 1 (15) and IBV 

genomes as in figure 2 (16). It found that gene sequencing of 

SARS-CoV-2 has three types illustrious by amino acid 

variations called A, B, and C. The A and C type have 

discovered outside East Asia, Europe and America. 

Nevertheless, the B type is the utmost type in Asia and it 

seems not to have distribute outside Asia (17). On the other 

hand, phylogenetic network of IBV genome allocated into 

two important groups, the (a) group involved essentially 

USA strains, excluding for the Ck/Ch/ LDL/97I (Asia and 

Middle East) (18). The USA group has been segmented into 

the Mass 41 vaccine and Holte subgroups. The (b) group 

included just strains of Chinese origin and this was divided 

in two subgroups (b1 and b2) (18). 

 

Epidemiology of COVID-19 and Avian Infectious 

Bronchitis 

 

IBV was firstly described in USA in North Dakota in 

1930 when a poultry industry suffered from massive 

mortalities that referred as infectious laryngotracheitis 

disease (19). Later in 1931, the first unequivocal report about 

the disease published by Schalk and Hawn mentioned that 

this virus belongs to ILT viruses (20). However, in 1936 both 

Beach and Schalaw described a new virus did not belong to 

ILT virus using neutralization test (21). In 1937, IBV was 
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propagated in egg embryonated chickens (22). In 1941 the 

first vaccine was invented and developed by Roeckel that 

lead to well-known Roekel M41 stain of vaccine called later 

as Massachusetts strain (23). In 1956 a new strain was 

isolated which known as Connecticut strain which was 

completely differ genetically from Massachusetts strain 

indicating presence of many strains of the virus (24). But in 

1960s, it was reported that IBV caused high mortalities due 

to nephritis (25). In the decay of 1990, a new and fast 

molecular technique were invented for rapid identification 

and isolation of the virus (26). 

 

  

 
 

Figure 1: Phylogenetic network of SARS-CoV-2 genomes 

isolated in many countries. 

 

 
 

Figure 2: Phylogenetic network of 35 genomes of IBV 

genomes isolated in many countries. 

 

On the other hand, the first report human Coronavirus 

infections start in 1960 with many cases treated at that time 

as a cold like symptoms (27). In 2004, Sever Acute 

Respiratory Syndrome (SARS) have been reported in 9000 

patients and WHO gave state of emergency which called 

Sever Acute Respiratory Syndrome Coronavirus (SARS-

CoV) (28).  

In 2012, Saudi Arabia Kingdom reported many cases of 

acute respiratory syndrome in people with direct contact with 

camels. After that, phylogenetic analyses showed that a virus 

the normally infected camel had genome transformation and 

started infect human which known as Middle East Acute 

Respiratory Syndrome (MARS) (29). 

In late 2019, a case of pneumonia was noted in a Wuhan 

city, caused by SARS-CoV-2 (30). The epidemic 

consequently extent to other cities across China then through 

the world. Studies showed that human-to-human spread in 

China and all over the world (31). The epidemiological curve 

has been separated into three stages. The first stage started in 

the food market at Wuhan city. From the first reported 

patient in late 2019 to the appearance of new patients outside 

Wuhan city by beginning of 2020, a whole of more than 40 

cases were convinced (30).  

The second stage started in the beginning of 2020, 

noticeable by transmission of the virus from Wuhan to other 

areas by close-contact spread (32). Outside of China, the first 

patient was confirmed in Thailand caused by a Wuhan 

person travelling to Thailand.  

In the late of January 2020, many countries were stated a 

total of more than 800 cases representing that the virus had 

transfer outside China (33). The third phase started on 

February 2020, study exhibited that the number of patients 

accounted for 50–80% of all convinced cases in Beijing, 

Shanghai and Jiangsu. By end of February, many confirmed 

cases were reported in many counties all over the word 

(Figure 3) (34).  

     On late of February, the Iraqi health authorities declare 

the first case of COVID 19 in Iraq. In Mosul city, the first 

case was reported at 13 march 2020, a young journalist 

acquired the infection during his residency in Baghdad city, 

later another five cases were diagnosed with COVID 19 from 

his own family (35). Until end of April 2020 WHO report 

more than two million were infected, more than 153 

thousand was deceased, and more than 560 thousand was 

recovered all over the world (36), figure 3 (37).  

 

Economic Importance of COVID-19 and Avian 

Infectious Bronchitis 

 

Poultry infection with IBV has a significant influence on 

poultry industry. This represented by decreases in poultry 

meat quality and egg production (38). In addition, the eggs 

from infected chickens can't be hatched due to low 

hatchability ratio as a result of watery albumen of egg (39). 

The main economic loss in layer flocks comes from high 

morbidity reach up to 100% accompanied by secondary 

bacterial infection all these lead to decrease or failure in 

response to vaccination (40).  
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Figure 3: COVID 19, data science perspective. 

 

Similarly, COVID 19 has a huge significant effect on 

global economy through three main pathways. First one, 

COVID 19 massive spread all over world causes social 

distance that lead to series of shutdown and closure in global 

financial markets, companies, office, industrial factories and 

this extend to athletic events (41). The second one, obscure 

in epidemiology and treatment of COVID 19 gives great 

push to consumer and investors to think twice before any 

further money spending or investing. The last one, this 

situation leads to decrease the global trade and effect on oil 

markets causing deficit in the budget of countries (42), figure 

4 (43) and figure 5 (44).  

  

 
 

Figure 4: The influence of COVID 19 on stock markets since 

the start of the outbreak. 

 

Pathogenesis of COVID-19 and Avian Infectious 

Bronchitis 

 

Avian Infectious Bronchitis is a world-wide distributed 

disease affects all ages and aviary species (21). However, it 

is mores sever in poultry leading to mortalities up to 70% 

(45). The IBV replicates in epithelial cells of respiratory and 

alimentary tract (21). The IBV is known to infect new hosts 

through aerosol route with incubation period less than 48 

hours (46). In addition, the ingestion of virus particle leads 

to observation of clinical manifestation in 48-72 hours (45). 

In chickens, IBV has no ability to be transmitted by eggs, but 

many virus particles can be isolated from egg shells from 

infected dams (21).  

The infected chickens excreted the virus by urine in 

addition to faecal materials for a long time after recovery 

from acute diseases (46).  

 

 
 

Figure 5: The influence of COVID 19 on oil markets. 

 

Correspondingly, COVID 19 infected all human beings 

with mortality ratio ranged between 1 death for 10.000 

infected persons to 1 death for 100.000 infected persons (47). 

Nevertheless, it has been revealed that mortality ratio can be 

1.13% outside china to 3.9% inside china (48). All death 

resulted from COVID 19 was sever pneumonia infection and 

less observed cases with renal failure (49). The main route of 

infection in human with SARS-CoV-2 was reported through 

aerosol route in which the virus was hold by air and 

transmitted from infected person to healthy person by 

sneezing or coughing (50). There is little understanding of 

infant COVID-19 infections by intrauterine transmission of 

SARS-CoV-2. However, it has been reported a case of 

pregnant women had birth with COVID 19 after 3 to 15 days 

after birth. Nevertheless, this result in not conclusive because 

the current endemic status of the virus in which babies can 

get infection after birth (51).  

It has been stated that SARS-CoV-2 still excretes from 

infected person for about 15 days after recovery form clinical 

manifestation. In addition, the nasal swabs will still positive 

for virus particle for at least 10 days after overcome the 

clinical phase of diseases (49,50).  

The SARS-CoV-2 infection in respiratory system causes 

what is termed as cytokines storm by influx production of 

interleukin 6 (IL-6) which causes massive inflammatory 

reaction in epithelial tissues of lung.  

Furthermore, viral replication leads to cell damage that 

will release acute phase protein (thermoregulation) leading 

to increase in body temperature (52,53).  
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Clinical features of COVID-19 and Avian Infectious 

Bronchitis 

 

Clinical signs in cases infected with IBV can be divided 

upon age of infected poultry. In younger ages, the main 

clinical signs are sneezing, gasping, sounds in the trachea 

and discharge from eye and nose (54). Subsequent, the 

disease will develop to infect renal tissue and lead to ruffled 

feathers, dropping of wings, increase in water uptake, 

urolithiasis and high mortality rate (55). In laying flocks, the 

infection will cause changes in production line of eggs that 

represent by decrease in egg production and changes in the 

internal quality of eggs (56). The eggs produced by infected 

layer flocks with IBV are characterized by flattened eggs, 

broken calcium shell, watery egg albumin, and mixing both 

thick and thin egg albumin (57).  

In COVID 19 clinical signs are varied and uncertain 

ranging from mild to severe respiratory illness and even 

death due to failure of respiration (58). In adult, it has been 

recorded signs associated with server pneumonia, fever, dry 

coughing, dyspnoea, headache and less commonly diarrhoea 

(59). The people with mild clinical signs can return to normal 

activity with 6 to 10 days. On other hands, individual who 

shows severe respiratory pneumonia may be recorded death 

due to respiratory massive destruction as a result of virus 

replication in endothelial cells of alveoli (60). In paediatric 

individual who infected with SARS-CoV-2, the clinical 

symptoms included congestion of pharynx 1%, sore throat 

1%, fever 13% and coughing 3.8% (61). In cases end with 

death the symptoms start as dry cough, progress to severely 

affecting pneumonia, coagulopathy, septic shock (62), acute 

onset of fever, dizziness, muscle spasm, vomiting, nausea, 

diarrhea and chest pain (63,64). 

   
Post mortem lesions of IBV in poultry and Autopsy 

report of COVID 19 patients 

  

The post mortem changes in poultry can be divided into 

two forms depend upon age of affected poultry. In young 

ages, the changes showed different types of exudate in 

trachea depend upon progress of diseases in which it is 

serous then developed to be catarrhal then ended as caseous 

exudate that causes obstruction to the air passages with signs 

of neck stretching and gasping (65). The lung of dead poultry 

showed sever pneumonia with congestion and haemorrhage, 

nephritis, increase in the size of kidney, white chalky 

material on cloaca (66). In layer flocks, yolk material can be 

found in abdominal cavity with cystic oviduct at left side 

(67-70) and shorten in oviduct (71) as in figure 6 (72).  

The most autopsy recommendation and protocol in case 

of COVID 19 directed the pathologists into two different 

protocols. Some report advises workers to omit the full 

autopsy procedure and limit their work upon obtaining tissue 

samples from lung and other affected organs. However, other 

reports advise pathologists to apply full autopsy protocol 

with special emphasising on lung and kidneys (49). In 

general, the main necropsy finding present in chest cavity 

associated with pleurisy, different stages of pneumonia, 

significant frequency for consolidation stage, massive 

oedema, and significant increase in size and weight of lung 

(73) as in figure 7 (74). It has been shown that the chest 

autopsy in patient died from COVID 19 is characterized by 

lung weight ranged from 680 to 1050 grams, the arteries in 

hilum region are free from embolic thrombi, thickening in 

bronchi and bronchiole walls, firm and oedematous lung, 

scattered red to black spots on lung tissue represented by 

haemorrhage and lung appeared frankly (72).   

 

 
 

Figure 6: Post mortem lesions of IBV in poultry. 

 

 
 

Figure 7: Lung of COVID 19 patients. 

 

Microscopic lesions caused by Infectious Bronchitis in 

poultry and COVID 19 in human  

 

The microscopic lesions caused by IBV appear on the 

mucosa of trachea bronchia and kidney. In trachea, the 

endothelia cells loss their cilia and transformed under effect 

of virus replication from columnar to cuboidal cells and 
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infiltration of cell responsible for viral fights include 

lymphocytes and heterophils, as in Figure 8 (75).  

 

 
 

Figure 8: Infectious bronchitis histopathology in (a) trechea 

and (b) lung. 

 

Later the affected endothelial cells and mucosa of trachea 

and bronchioles were hyperplastic with massive infiltration 

of macrophages in lamina propria layer, lymphocytes and 

fibrinous exudate. After 48 hours, the fibrinous exudate 

transformed to caseous exudate which adhered to the lumen 

and lead to complete or partial closure (76). In kidney, there 

are many reactive responses to viral replication result in 

vacuolic degeneration and coagulative necrosis of the 

epithelial cell of renal tubules lead to sloughing and 

desquamation in the lumen of affected tubules (77). In layer 

flocks, the microscopic lesions that present in oviduct 

showed that dysplasia of ciliated columnar epithelial cells of 

oviduct into simple cuboidal or squamous cells with losing 

the ciliated function due to continuous irritation caused by 

virus replication (78). In addition, the microscopic lesions 

show infiltration of lymphatic cells and plasma cells in all 

layer of oviduct, dilatation in glands, oedema and fibrinoid 

necrosis in mucosa of all oviducts (71). 

In humans infected with SARS-CoV-2, the 

histopathological examination in lung showed massive 

necrotic changes with slough and desquamation of cells in 

lumen as in figure 9 (79).  

 

 
 

Figure 9: COVID histopathology in lung and alevoli. 

 

Furthermore, the microscopic lesions showed 

hyperplasia of pneumocytes type II, deposition of fibrin 

strand in the interstitial tissues and infiltration of 

inflammatory cells mainly lymphocytes and plasma cells 

(79,80). While in kidney, the lesions composed from massive 

cogaulative necrosis in epithelial cell in proximal renal 

tubules, losing their brush borders, hemosiderin 

pigmentation, hyaline casts, infiltration of inflammatory 

cells specially lymphocytes, plasma cell (81). 

 

Vaccination against COVID-19 and Avian Infectious 

Bronchitis 

Various techniques have been accepted in the 

manufacturing of Coronavirus vaccines, best of these 

techniques are target the s-protein which is the main inducer 

of antibodies, however, live-attenuated vaccines have 

effectively used depend on inactivation of non-structural 

proteins in SARS-CoV (82). It has been proposed that IBV 

vaccine may be used for SARS-CoV (83). Because of the 

avian coronavirus has high genetic connection and uses the 

same mechanism for infection to COVID-19, therefore, it 

was recommended that IBV vaccine could be deliberated a 

choice for COVID-19 once testing its safety (84).   

 

Conclusion 

  

After these short comparisons between two diseases, we 

conclude that, both diseases are characterized by high 

infectious rate and high mortality rate. These diseases are 

infecting all ages except in COVID 19 it was less infects on 

younger ages. Both diseases benefit from immune 

suppression status of hosts and affect respiratory and renal 

system causing pathological changes in lung and kidney 

which lead to an uncontrolled mortality rate between poultry 

and human. The biggest challenges now represented by 

obscure mutations in infectious bronchitis virus in chickens 

to be able to cause infection in human. Since the last decay 

diseases especially avian influenza viruses have the same 

pathways, this will be catastrophic losses in poultry industry 

and human beings. 
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