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Respiratory disease: diagnostic tools 
and economic losses

Theresa L. Ollivett, DVM, PhD, DACVIM                                  Dec. 8, 2016

Outline

• Importance of preweaning period

• Pneumonia

• Diagnosis

• Treatment

• Euthanasia decisions

• Plan ahead
• Assume nothing

• Have a lot of GAS

www.meetingmax.cc

The early bird gets the …

GAS courtesy of Dr. Sam Barringer

Why is the preweaning period 
important for respiratory health?

• High risk for disease & death
• Long term effects on milk production & survival
• High risk for compassion fatigue and turnover of labor
• Potential for excessive antimicrobial use

Preweaning Condition Dairy 2007 Heifer Raiser 2012 DCHA Goal
Overall Mortality (%) 7.8 4 < 5
Gastrointestinal disease (%) 24 25 < 25

Mortality % - GI 56 1
Respiratory disease (%) 12 18 < 10

Mortality % - Resp 22 2

DCHA – Dairy Calf and Heifer Association DCHA – Dairy Calf and Heifer Association

• High risk for disease & death
• Long term effects on milk production & survival
• High risk for compassion fatigue and turnover of labor
• Potential for excessive antimicrobial use

Preweaning Condition Dairy 2007 Heifer Raiser 2012 DCHA Goal
Overall Mortality (%) 7.8 4 < 5
Gastrointestinal disease (%) 24 25 < 25

Mortality % - GI 56 1
Respiratory disease (%) 12 18 < 10

Mortality % - Resp 22 2

Not uncommon 
Morbidity 80-90%
Mortality 20-30%

Why is the preweaning period important 
for respiratory health?

Increasing nutrition & reducing disease
Improved growth

Ameliorate the effects of disease
Reduce frequency of health events

Lower age at first calving
Greater milk production

Greater risk of surviving first lactation 

(Jasper & Weary, 2002; Raeth-Knight et al., 2009; Borderas et al., 2009; Bach 2011; Soberon et al., 2012)

• High risk for disease & death
• Long term effects on milk production & survival
• High risk for compassion fatigue and turnover of labor
• Potential for excessive antimicrobial use
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• High risk for disease & death
• Long term effects on milk production & survival
• High risk for compassion fatigue and turnover of labor
• Potential for excessive antimicrobial use

Why is the preweaning period important 
for respiratory health?

GI: 70-75% treated with antibiotics
Resp: 90-95% treated with antibiotics

Navel/Joints: >90% treated with antibiotics (<2% of calves affected)

USDA 2007 & 2012

• High risk for disease & death
• Long term effects on milk production & survival
• High risk for compassion fatigue and turnover of labor
• Potential for excessive antimicrobial use
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• High risk for disease & death 
• Long term effects on milk production & survival 
• High risk for compassion fatigue and turnover of labor
• Potential for excessive antimicrobial use 

Calf

Herd

Society
Employees

Why is the preweaning period 
important for respiratory health?

Respiratory disease

• 3 – 40%, can be 90%
• Case fatality rates = 2 – 9%
• 20% of pre-weaning deaths
• Often identified at 3 – 5 wk

• Possible in first week
• Most treatments at 5 – 10 wk

BRD pathophysiology

• Lung inflammation
─Bacterial
─Viral
─Aspiration of milk
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Typical Pneumonia Clinical signs

•Inappetance
•Depression
•Dyspnea
•Fever
•Cough
•Droopy ears
•Ocular/Nasal Discharge

Clinical signs

•Inappetance
•Depression
•Dyspnea
•Fever
•Cough
•Droopy ears
•Ocular/Nasal Discharge

Who Wore It Best?
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Subclinical BRD

•Clinical signs 
•Subtle or absent

•Lung lesions

•Ultrasonography

Appetite as a proxy for illness

Jasper & Weary 2002

Negative sequelae of BRD

• Associated with 
─Death
─Poor growth
─Dystocia
─Poor adult performance

What is “poor calf health?” What is “poor calf health?”

• 1 sick calf?
• 1 sick pen of calves?
• All 3‐5 week old calves for the last 6 months?
• Too many dead calves?

• Chronic sick calves
• Prolonged periods of high mortality

• Tailor your definition for each dairy
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Signs of poor respiratory health

• Too many deaths
• Too many treatments
• Poor growth

• Single large calves
• First week slumps
• Weaning slumps

• Unhappy employees

NAHMS 2011: Mortality NAHMS 2011: Heifer disease

NAHMS 2011: Treatment decisions How does health tie into welfare?

1. Free from hunger & thirst
2. Free from discomfort
3. Free from pain, injury, or disease
4. Free to express normal behavior
5. Free from fear and distress

How does behavior fit in?

1. Free from hunger & thirst
2. Free from discomfort
3. Free from pain, injury, or disease
4. Free to express normal behavior
5. Free from fear and distress
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Effective Health Management

 Competent, dedicated personnel 

 Defined screening exams and diagnostics

 Posted, utilized treatment protocols

 Organized records with planned oversight

• Monitoring and oversight applies to calves & people
• Advise or build system accordingly 

Remember these calves? Proactive plan of attack – 2 fronts

• 1. Daily observations 
• Profuse diarrhea
• Off feed
• Lethargic/weak
• Labored breathing
• Isolated (standing or lying)
• Excessive coughing 

• Goal: Find Pollie!

•Define
• Who is looking?
• What is looked for?
• When? How often?
• What is the response?
• How is it recorded?
• How will that info be used?

• 2. Screening for disease
• ≥ 2 is abnormal

• Individual categories
• Joint
• Feces
• Navel
• Attitude

• BRD = 2 abnormal categories

Proactive plan of attack – 2 fronts Thoracic Ultrasonography

•Portable linear rectal transducer used for pregnancy
• Alcohol only
• No clipping hair

http://medicalimpo.com

Consolidation hides under the forelimb
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Lung lesions associated with infection US diagnosis

External Anatomy:    right 3 & 4th intercostal space

Internal Anatomy:     caudal aspect of cranial lung lobe

Ventral Image Landmarks:        heart

Pleural Surface

Heart

Comet-tail

Caudal aspect of the right cranial lobe consolidation in the right 4th ICS. Note the 
liver like, wedge shaped appearance of the consolidated lung dorsal to the heart

Heart
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0 – 5 scoring system
0 and 1 = normal

US 0
US 1

2 = lobular pneumonia
3 = lobar pneumonia 1 lobe

US 2 US 3

4 = lobar pneumonia 2 lobes
5 = lobar pneumonia 3 + lobes

US 4 US 5

Define disease status Define disease status Define distribution of the 1st BRD event

Clin_Lobar, 
23, 10%

Clin_Lobular, 
36, 15%

Subclin_Lobar, 21, 
9%

Subclin_Lobular, 
90, 37%

URTI, 71, 
29%
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Define who is affected

URT/Lobular disease Lobar (bacterial) disease

NAHMS 2011: Treatment decisions Prognosticate: Necrosis, Abscessation
‐ calf VERY unlikely to respond to treatment

260 – Lung abscess left 6‐7th ICS
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10 ways to monitor BRD with US

1. Number of cases (%)
2. Onset of lesions (days of age)
3. Duration of disease
4. Efficacy of metaphylaxis
5. Efficacy of treatment protocols
6. Competency of care givers
7. Targetted metaphylaxis on arrival
8. Pre‐purchase exams
9. Treatment decisions
10. Changes in management

Appropriate Use of Antibiotics

• AMDUCA

• FARAD

• Mobile friendly webpage (iOS)

• App for Android users
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Appropriate Use of Antibiotics

• AMDUCA

• FARAD

• Mobile friendly webpage (iOS)

• App for Android users

Therapeutic strategies
• BRD Antibiotics
• Ampicillin

• Ceftiofur

• Danofloxacin

• Enrofloxacin

• Florfenicol

• Gamithromycin

• Oxytetracycline

• PPG

• Spectinomycin

• Sulfadimethoxine

• Tildipirosin

• Tulathromycin

• Tylosin

Rarely ELDU necessary
- Chronics
- Abscessation

CRITICAL: Work with your veterinarian to determine the best 
options for YOUR farm

Therapeutic strategies

• Base treatment strategies on:
• Susceptibility testing or MIC data

• Historical farm records 

• Treatment rates

• Relapses

• Proportion chronic

• Published treatment trials

• Populations may not reflect your herd
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Therapeutic strategies

•Treatment failures
• Failure to:

• Reach MIC

• Reach lesion

• Penetrate abscess

• Ineffective environment 

•Late timing
•Wrong route
•Wrong dose
•Wrong duration
•Extent of disease
•Susceptibility of 
organism

•In vitro ≠ in vivo 
activity

Therapeutic strategies

• Treat 48 hrs after signs have abated
• Typically 7 – 10 days for M. bovis otitis

• 72 hours before switching
• Longer  for long acting antimicrobials 

One dose treatment protocols

• Baytril (Enrofloxacin)

– Dose: 10 mg/kg=4.5 cc per 100 lb

– Route: SQ

• Draxxin (Tulathromycin)

– Dose: 2.5 mg/kg=1 cc per 100 lb

– Route: SQ

• Excede (Ceftiofur)

– Dose: 6.6 mg/kg=1.5 cc per 100 lb

– Route: SQ (ear as instructed)

• Nuflor (Florfenicol)
– Dose: 40 mg/kg=6 cc per 100 lb
– Route: SQ

• Zactran (Gamithromycin)
– Dose: 6 mg/kg = 2 cc per 110 lb
– Route: SQ

• Zuprevo (Tildipirosin)
– Dose: 4 mg/kg = 1 cc per 100 lb
– Route: SQ

Macrolides accumulate within the lung tissue!! May 
see greater lung concentrations than serum.

Multi‐dose treatment protocols
• Baytril (Enrofloxacin)

– 5 mg/kg=2 cc/100 lb SQ

– Once daily for 3 days

• Excenel or Naxcel (Ceftiofur)
– 2 mg/kg=2 cc/100 lb SQ

– Once daily for 5 days

• Nuflor (Florfenicol)
– 20 mg/kg=3 cc/100 lb SQ

– Every other day for 2‐3 doses

M. bovis or dispar
• No beta-lactams

Think
• Tulathromycin
• Florfenicol
• Tildipirosin
• Enrofloxacin
• Danofloxacin
• Gamithromycin

Adjunctive therapy for BRD

• Tissue injury and inflammation

• Endotoxin from G‐ pathogens

• SIRS can be life threatening

• NSAIDs

• Improve clinical signs 

• Mixed effect on long term outcomes

• Improved lung lesions at slaughter

• No effect on mortality

Adjunctive therapy for BRD

• Flunixin meglumine
• Only NSAID labelled for fever reduction in the USA 
• Must go IV

• IM/SQ = violative residue

• Side‐effects
• GI ulceration & Nephrotoxicity

• Supportive therapy
• Shelter with good ventilation
• Uncrowded housing
• Easy access to quality feed and water and air

Corticosteroids
Use in life threatening situations
0.05 – 0.2 mg/kg IV or IM
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Treat or euthanize?
• Is the animal in pain or distress? If yes, consider treatment.
• Is the animal likely to recover? If yes, consider treatment.
• Does the animal have the ability to access feed and water? If 
yes, consider treatment.

• Have medications been administered? If yes, check 
withdrawal period.

• Have drug withdrawal times been cleared? If yes, consider 
slaughter.

• Can the animal be humanely transported? If yes, consider 
slaughter; you will need a veterinary certificate to transport 
the animal.

http://www.omafra.gov.on.ca/english/livestock/animalcare/facts/info_euthanasia_cc.htm

Try this at home

• Focus on people
• Daily routine for finding individual sick calves
• Screen regularly to find subtle OR problem calves
• Define treatment end points
• Define euthanasia criteria, methods, responsibilities 

• Plan ahead
• Assume nothing

• Have a lot of GAS

www.meetingmax.cc

The early bird gets the …

GAS courtesy of Dr. Sam Barringer

Thank you!

ollivett@wisc.edu
608.358.1640


