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Why is BRD important?

• Australia, approx. $40 million per annum

• Globally,  approx.   $3 billion per annum

Characterised by

• Nasal and/or oral discharge 

• Lethargy

• Inappetence

• Coughing

• Diarrhea

• Dehydration

What is Bovine Respiratory Disease?
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‘Bovine Respiratory Disease (BRD) is 
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• Animal
• Maturity
• Naivety
• Exposure
• Vaccination
• Treatment
• Management



Project Task

Develop a molecular capability to : 

• Better understand BRD
• Better understand agents 
• Better understand affected animals
• Used for mass screening
• Aid management in feedlot systems



Pathogen vs Normal Flora

True Pathogens

Bovine herpes virus (BHV)
Mycoplasma bovis

Plus additional risks from:
Bovine viral diarrhoea virus (BVDV) 
Bovine respiratory syncytial virus (BRSV), Bovine coronavirus (BCoV)
Bovine parainfluenza virus type 3 (BPI3), , bovine enterovirus, 
bovine adenovirus, 

Normal Flora

Mannheimia haemolytica
Pasteurella multocida
Histophilus somni
Trueperella pyogenes



Proliferation

• Proliferations occurs in the upper 
respiratory tract

• Move to the lungs
• Agents excreted through the nose



The Test

• Sample using standard swab
• Two true qPCR multiplex tests

• Test 1
• Bovine herpes virus (BHV)
• Histophilus somni
• Trueperella pyogenes
• Bovine beta actin control

• Test 2
• Mycoplasma bovis
• Mannheimia haemolytica
• Pasteurella multocida
• Bovine beta actin control



The Constraints

• Detect multiple agents in a single test
• Fast (same day or less) results
• Performed on site (no lab required)
• Easy to interpret
• Low cost PCR platform
• <$8 per animal (mob pricing)

• Extraction efficiency

• Accurate quantitation



Our Answer



Our Answer



FAMTm

CAL Fluor(R) Orange 560
CAL Fluor® Red 610
Quasar® 670 



Extract DNA in 8 minutes or less

• Efficiently extract and store PCR-read

• DNA Ideally suited to automated liquid 
handling 

QuickExtract™ DNA 

Extraction Solution



QuickExtract™ DNA 

Extraction Solution



The Approach



Tests Details  

No. of cattle tested 40 per run 

No. of tests per animal  2 

No. of PCR tubes per animal 2 

No. of pathogens tested  6 

Test 1 (Multiplex) 1 Viral, 2 bacterial and 1 endogenous control 

Test 2 (Multiplex) 3 bacterial and 1 endogenous control 

Test Protocol Details Operator time 

No. Operators 1  

DNA extraction  20 mins 20 mins 

PCR reaction preparation  
Automated reaction preparation 
Automated sample addition  

20 mins 5 mins 

PCR 75 mins 5 mins 

Analysis   20-30 min 

Total time per run  2 hrs 1 hr 

Scalable  Details Samples per 2 hours 

Option 1 (1 operator) 1 Liquid Handling station 
2 Thermocyclers 

First run – 40 
Subsequent runs – 40 

Option 2 (1 operator) 1 Liquid Handling station 
4 Thermocyclers 

First run – 40 
Subsequent runs – 80 

Option 3 (2 operators) 2 Liquid Handling station 
4 Thermocyclers 

First run – 80 
Subsequent runs – 80 

Option 3 (2 operators) 2 Liquid Handling station 
8 Thermocyclers 

First run – 80 
Subsequent runs – 160 

Deployable    

Can entire protocol be deployed in 
field 

Yes 
The entire protocol can be run identically in field or in the laboratory 

Results Field Laboratory 

Qualitative (presence absence) Yes Yes 

Semi-Quantitative (standard curve) Yes Yes 

True Quantitative (efficiency corrected 

single point calibration) 
Yes 

(only platform at present to do this) 
Critical for accurate differentiation of 

disease or expression at high Cq 
values 

Yes 
(only platform at present to do this) 
Critical for accurate differentiation 

of disease or expression at high Cq 
values 

 

The Approach



The Outcome, (hopefully)



Quantitative PCR
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qPCR Efficiency Reproducibility

Mannheimia haemmolytica

Truepurella pyogenes

Pasteurella multocida

Mycoplasma bovis

• 16 biologically distinct samples
• 1-8 randomly selected animals
• 9-12 induction animals 
• 13-16 hospital animals 

• 6 technical replicates
• PCR for  

• Mannheimia haemolytica
• Mycoplasma bovis
• Pasteurella multocida
• Trueperella pyogenes

• Cq values (left)
• Efficiency values (right)



qPCR Efficiency Reproducibility
Across individual PCR Mic 
thermocyclers

Left Figure

• Scatterplots of individual 
biological samples per qPCR 
machine (n=4)

• Offset data points represent 
the biological samples used 
to test the reproducibility of 
the observed PCR efficiency

• Number of observations per 
target and machine differs 
as each agent is not present 
in every subject

Right Figure

• PCR efficiencies for selected 
biological samples showing the 
mean of 6 technical replicates per 
sample. 

• Dotted black lines indicate the 
standard sample. 

• Blue horizontal bars indicate 
homogeneous subsets of samples 
that do not differ significantly 
from each other

• Non-overlapping parts of the blue 
bars indicate sample(s) that differ 
significantly at P=0.05. 



Significant achievement /outcome from the project 



Deployment

Andrew Szentirmay



Alpha test



Alpha test



Power



Storm



Primary study on 2 NSW feedlots



Results



Results



Analysis





Data



• Prevalence (% +/- CI) of the BRD agents at 2 

feedlots induction

• Induction (I) and hospital (H) cohorts

• Fischer’s exact test: * p ≤ 0.05, ** p ≤0.01, *** 

p≤0.001, 

Prevalence 



• Occurrence of combinations of 
PCR detectable agents

• Hospital animals only
• Feedlot 1 n=54, Feedlot 2 n=96

Agent Combination



• Predicting hospital treatment 
(pull) reason of induction 
cohorts 

• 2 Australian feedlots, with no 
post induction pull reasons 
selected.

Bayesian Network Modelling



Survey 2021 • 4 Feedlots and different in distinct 
geographic locations in NSW

• Sampling animals at
• Day 0 (induction)
• Day 14 (Re-vaccination)
• Hospital

• Approximately 500 cattle/feedlot
• 2000 cattle twice (4000 samples)
• 8000 qPCR tests

• RESULTS – being analysed right now 
• qPCR + clinical + environmental data



Bovine Respiratory 
Disease (BRD)

‘Bovine Respiratory Disease (BRD) is 
arguably the most complicated 
mammalian disease that exists.’
Richardson and Falkner, 2020, Vet Clin Food Anim 36 
(2020) 473–485

I think we discovered its even more complicated



Our Project Team
Dr Ian Marsh (NSW DPI EMAI lead)

Andrew Szentirmay (GTS)

Dr Jan Ruijter (Amsterdam UMC)

Dr Maurice van der Hoff (Amsterdam UMC)

Ms Narelle Sales (NSW DPI EMAI) 

Ms Francesca Galea(NSW DPI EMAI) 

Professor Jane Quinn (CSU lead)

Ms Rebecca Barnewall (PhD candidate CSU, MLA scholarship recipient) 

Dr Thomas Williams (CSU Post-doc)

Ms Nancy Saji (CSU Post-doc)

Ms Veronika Vicic (PhD candidate CSU, MLA scholarship recipient) 

Dr Michael Campbell (CSU)

Professor Paul Cusack (Adjunct CSU, ALPS)



Thank you

Joy Kang

Andrew Szentirmay
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