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Outline

• Virus Characteristics
• IBV in Ontario

– 2000 to 2012/2013
– 2012 to 2017

• Clinical signs
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Infectious Bronchitis Virus

• gammacoronavirus, ssRNA, enveloped
• Large surface proteins – spike (S) proteins

– Role in virus attachment and fusion with host 
cell

– Two subunits
• S1 – neutralizing antibody epitopes
• S2
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IBV - Disease

• Respiratory
• Nephropathogenic
• Reproductive organs
• Egg production problems 
• Proventriculitis
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Diagnostics

 Serology
 Virus isolation/EM
 PCR
 Genotyping: S1 gene sequencing
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IBV VIRUS ISOLATION 
(per month, 2000-2012), n=344
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IBV PCR (per month, 2012-2017*)
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IBV in Ontario - Historical
• Sporadic outbreaks
• Respiratory and nephropathogenic field 

strains described
• Few genotyped but highly related to IBVs 

circulating in the USA
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IBV in Ontario

• Increasing number of IBV cases in early 
2012

• Genotype IBVs in samples submitted to 
the AHL between 2000 and 2013

• Examine genotypes to understand 
increased IBV cases in Ontario in 2012 
and 2013
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Four General Groups
TYPE IBV STRAIN SLAUGHTER 

COLLECTION 
CLINICAL 

SUBMISSIONS n  

Canadian variant Qu_mv 5 61 66
Classic, vaccine-like Connecticut 17 10 27

Classic, vaccine-like Massachusetts 7 19 26

Non-Canadian, non-US variant 4/91 7 21 28

US variant-like viruses CU_82792 0 14 14

US variant-like viruses California 1734/04 1 3 4

US variant-like viruses California 99 0 7 7

US variant-like viruses Pennsylvania 1220/98 0 9 9

US variant-like viruses Pennsylvania Wolg/98 0 4 4

Table 1. Genotypes of IBVs in Canada (2000‐2013) (n=185)
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IBV 4/91 Geographic 
Distribution

• Europe: Russia, Slovenia, Hungary, France, 
Italy, Spain, Netherlands, Germany, Greece, UK

• Africa: Tunisia, Niger, Nigeria
• Asia: India, Iran, Iraq, Japan, China, Jordan, 

Thailand
• South America: Brazil
• North America: Mexico
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IBV in Broilers
4/91

• Age range: 20 to 48 days
• Laying birds affected
• Respiratory

– Tracheitis, 
– Bronchitis

• Secondary infections 
– pericarditis, perihepatitis, 

airsacculitis, splenomegaly

IBV (General)
• Young birds most susceptible
• Resistance increased with age
• Respiratory

– Gasping, coughing, sneezing, 
tracheal rales, nasal discharge

• Secondary infections    (i.e. E. 
coli)
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4/91 Histology
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IBV in Broilers
4/91

• Sudden spike in 
mortality/Sudden death

• High DOAs 
• High Condemnations

IBV (General)

• More clinical signs
– Decreased weight gain and 

feed efficiency, depression, 
ruffled feathers, wet 
droppings, increased water 
intake, mortality

• Clinically detected prior to 
shipping
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4/91 Clinical Signs

a) Egg quality/mortality issues
 Multi-aged location, 

moves flock to flock
 Primarily shortly after 

peak, as young as 22 wks
 Slightly increased 

mortality
 3-5% drop in egg 

production
 white and wrinkled eggs
 2013-2014 significant 

mortality & egg drop

b) Hatchability/fertility issues
 Scattered flocks (spiking male 

associated?)
 After peak to late lay
 15-30% drop hatch, starts to 

come back after 6 weeks, on 
breakout rapid rise infertility.

 Primary type now (increased 
reports early 2015)

Animal Health Laboratory

Broiler Breeders: 2 potential presentations



IBV PCR (per month, 2012-2017*)

Animal Health Laboratory

7
13

22

43

91

143

0

20

40

60

80

100

120

140

160

2012 2013 2014 2015 2016 2017

n=2,672

*January -April, 2017



IBV PCR 2012-2017*: RESULTS
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IBV PCR 2012-2017*: 
COMMODITY GROUPS
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IBV PCR 2012-2017*: RESULT 
BY COMMODITIES
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IBV GENOTYPING (per month, 
2000-2017*)
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IBV GENOTYPING 2012-2017 
(n=318)
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IBV GENOTYPING 2012-2017 
(n=318)
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DMV (Delmarva)
• Layer, broiler and broiler breeder
• Clinical signs include

– Very wet litter
– Hens – small increase in mortality of short duration (~1 

week)
– Decreased egg production of short duration (~ 1 week)
– Broilers: Increased late bacterial infections, increased 

ascites, very high bronchitis titres at slaughter, increased 
condemnations
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Normal trachea

19-day-old broiler, tracheal pool 
+ve for DMV strain:
 Marked tracheal mucosal 

changes
 Flock developed E. coli 

septicemia 
 High mortality 
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AA Substitution per 100 residues
0

28.2

510152025

IBV_DMV_ON_15-077145
IBV_DMV-1639-11

IBV_GA_13384_2013
IBV_GA_08
IBV_Mass41
IBV_Conn

Percent Identity

1 2 3 4 5 6
1 93.7 77.6 79.9 62.9 65.1 1 IBV_DMV_ON_15-077145
2 6.6 79.3 80.5 64.7 65.7 2 IBV_DMV-1639-11
3 26.7 24.3 84.3 70.8 67.1 3 IBV_GA_08
4 23.5 22.7 17.7 69.0 69.5 4 IBV_GA_13384_2013
5 50.9 47.5 37.0 39.9 83.2 5 IBV_Mass41
6 46.8 45.7 43.2 39.2 19.0 6 IBV_Conn

1 2 3 4 5 6
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2012 2013 2014 2015 2016 2017
4/91 78.57% 40.00% 33.33% 7.41% 6.61% 1.20%
CA1737 14.29% 4.00% 9.52% 18.52% 19.83% 10.84%
Conn 0.00% 4.00% 4.76% 11.11% 4.96% 3.61%
DE072 0.00% 0.00% 0.00% 5.56% 0.83% 1.20%
DMV 0.00% 0.00% 0.00% 1.85% 24.79% 54.22%
GA2012 0.00% 0.00% 0.00% 0.00% 2.48% 0.00%
Mass 7.14% 32.00% 42.86% 48.15% 30.58% 22.89%
NT 0.00% 0.00% 9.52% 3.70% 3.31% 4.82%
PA Wolg 98 0.00% 4.00% 0.00% 3.70% 3.31% 0.00%
Qu‐MV 0.00% 16.00% 0.00% 0.00% 3.31% 1.20%



SUMMARY
 Increase in submissions related to IBV testing 
 Nine IBV types detected since 2012
 Some variant IBVs do not appear to be controlled by 

Mass/Conn vaccines available in Canada (4/91, DMV)
 Origin of “variant” IBVs

 Other bird species
 Other countries

 4/91 - Europe, Asia
 DMV – USA

 Treatment: Management, biosecurity.
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Thank you!
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