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“Eyes are the window to the soul” Shakespeare

“Lungs are the window to calf health management”

Got failure of passive transfer  see it in the lungs
Got diarrhea  see it in the lungs
Got septicemia  see it in the lungs
Got poor nutrition  see it in the lungs
Got dirty environment  see in the lungs
Got cold stress  see it in the lungs
Got heat stress  see it in the lungs

Indicator organ  
respiratory disease is a symptom of management failure

#WeanCleanTM

Philosophy 



Airway Defense Mechanisms
Particle 

entrapment
Mucociliary apparatus & cough

Innate defense proteins
Alveolar macrophages

Recruitment of neutrophils
Immune response

Slide courtesy of Jeff Caswell, OVC



Pathogens 2020, 9, 167; doi:10.3390/pathogens9030167



Coughing calves have 
evidence of infection…

• N = 12 weaned dairy calves
• Clinical respiratory disease 

• Cough (+)
• Pasteurella multocida >> BRSV/BHV/PI3/BVDV seropositive 



Coughing calves have 
ultrasonographic lung 
consolidation…but most 
consolidated calves don’t 
cough – not a good early 
warning tool

• Cough was best clinical indicator
• Sensitivity = 37%
• Specificity = 86% 
• Prevalence = 42% USS2+, 20% USS3+



Coughing calves have 
ultrasonographic lung 
consolidation…but most 
consolidated calves don’t 
cough – not a good early 
warning tool

Sensitivity 9.69% 8.28% to 11.25%
Specificity 98.24% 97.60% to 98.

cough uss2+ uss2- Total
Yes 154 39 193
No 1436 2178 3614

Total 1590 2217 3807

RR 2.1 (95%CI 1.85, 2.18)

Ollivett unpublished data 2022

Lung Score Number Scanned % with lung score Cough,n % with calves in score category with cough
0 2166 57% 36 2%
1 51 1% 3 6%
2 730 19% 46 6%
3 505 13% 55 11%
4 238 6% 32 13%
5 117 3% 21 18%



Fidelity of diagnosis



USS4

USS0 USS2 USS2

USS3 USS5

Se > 88%
Sp > 90%Lung ultrasound



Prevention… everything you hear about maternity management, 
passive transfer, hygiene, nutrition is critical!!

• BUT…50-80%* of cases are subclinical for 7 to 14 d before we see them

• AND…failure to cure and relapse of subclinical/clinical disease is occurring right 
under our noses

• Use lung ultrasound to see what you and your producers are missing and correct 
the problems

• *Salmonella changes this relationship…



P ≈ I x D
• Prevalence = incidence x duration of disease

• Prevention cuts incidence  drops prevalence

• Proper treatment  cuts duration of disease  drops prevalence

Effective treatment that reduces duration of disease supports 
antimicrobial stewardship



Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 -
Weaning

# new BRD cases 5 5 5 5 5 5

# cures – good (80%) 4 4 4 4 4 5 new
5 chronics

# cures – bad (40%) 2 2 2 2 2 5 new
15 chronics

Why does treatment efficacy matter?  Exposure time 

Effective treatment that reduces duration of disease supports antimicrobial stewardship



Evidence of treatment failure:
• Excessive re-treatments of clinical disease (> 25%?)
• Stunted growth in treated calves
• Mortality due to respiratory disease

• May be delayed weeks to months

• High prevalence of subclinical pneumonia at weaning
• No resolution or poor resolution of ultrasonographic lung 

consolidation 7 – 10 days after treatment of first case of disease

• Positive bacterial culture from lung tissue following treatment



Respiratory disease and antibiotic therapy

bacteria in lung induces the  
consolidation associated with 

bronchopneumonia

therapeutic concentration of drug in 
lung reduces bacterial load

neutrophilic exudate cleared 
from airways leading to 

resolution of bronchopneumonia



Respiratory disease and antibiotic therapy

therapeutic concentration of drug in 
lung reduces bacterial load

Normal Lung

Consolidated Lung



Results – Challenge study (Holschbach 
2019)

16

Holschbach et al., 2019
N = 17 Antibiotic Calves
N = 11 Saline Calves

Lung lesions relapse after treatment

Ampicillin 6.6 mg/kg once a day x 3 d

Lobar 
pneumonia

Clinical disease – low and variable frequency
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Ollivett 2019 Pasteurella Challenge – 6 wk Holstein bull 



Advancing animal and human health with science and 
compassion

18

P= 0.62

0
10
20
30
40
50
60
70
80
90

100
110

Ampicillin (n=17) Control (n=11)

%
 c

al
ve

s

P. multocida culture positive on lung tissue 
at d14 after challenge
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Treatment Response – lobar 
pneumonia
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Holschbach et al., JDS 2019N = 17 Antibiotic 
N = 11 Saline 

Consolidation relapses after treatment

Ampicillin 6.6 mg/kg once a day x 3 d

Ampicillin 11 mg/kg once a day x 5 d

Ampicillin 11 mg/kg twice a day x 5 d

High Fever

Ollivett, unpublished 2019



Field Study: clinical response to treatment 
is deceiving

BRD1 BRDW
At weaning (BRDW), appears that only 15% of  the 
calves had BRD, when in reality 70% were affected 
(15% + 65%) = FALSE SENSE OF SECURITY

Binversie et al., 2017

Antibiotic therapy did not affect the probability of having respiratory disease at weaning  (P = 
0.33) or the odds of completing the 3 drug regimen (P = 0.87). 



Pneumonia treatments since 1.1.2019
pneu treatments by week



Routine lung scans started 11/2019 – fewer 
retreats

pneu treatments by month



Initial distribution of age at first treatment

3 years ago



Early detection and treatment reduced AFTx

2 years ago Last year



Interactions resulting in disease

Calf

BugBarn





We are far to comfortable with abnormal manure in 7-14 d calves28

#dfwtg



Association between passive transfer 
and calf morbidity

Godden S., Lombard, J., Woolums, A. Vet Clin North Am Food Anim Pract. 2019. 

Based on most recent USDA NAHMS data (2014)
N = 1824 preweaned dairy heifer calves

Serum TP > 6.1 g/dL was associated with 
Lower risk:
1) USS2+ (RR 0.87 95%CI:0.80, 0.93)
2) USS3+ (RR 0.76 95%CI:0.67, 0.87)
3) USS4+ (RR 0.59 95%CI: 0.47, 0.75)



NEW MANTRA: 4 L in 1 – 2 hr; then 2 L at 12 hrs
OLD MANTRA: 4 Liters in 4 Hours (pre-2020)

Milk IgG concentration

Calf IgG absorption

24  Hours12  HoursBirth



Assessing passing transfer

• Tube feed 4L maternal colostrum within 2h, bottle feed 2L at 12 hr
• Monitor herd’s ability to deliver maternal colostrum

• Collect blood from 12 calves 24 hours after birth to 7d of age
• Use tubes without additive (red top or serum separator tubes)

Godden et al., 2019

N = 1824 preweaned dairy calves

Serum TP > 6.1 g/dL – lower risk: 
1) USS2+ (RR 0.87 95%CI:0.80, 0.93)
2) USS3+ (RR 0.76 95%CI:0.67, 0.87)
3) USS4+ (RR 0.59 95%CI: 0.47, 0.75)

(Ollivett unpublished 2022)



Mitigate interaction between young naïve calves, 
manure, saliva, and skin contaminants of  other 

animals

Why is C&D important?
• S. Dublin is NOT on every farm
• Not EVERY calf  has EVERY bug



Calving pack!
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Dr. Jennifer Van Os in collaboration with Dr. Don Sockett
https://animalwelfare.cals.wisc.edu/calf_pairing/



Jennifer Van Os with Donald Sockett 
https://animalwelfare.cals.wisc.edu/calf_pairing/
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Luminometer tips

• Goal < 50
• Clean, dry, disinfected surface

• If it looks dirty, it is dirty

• False negatives are possible
• Visible debris on swab
• pH of acid rinse < 2



Keep them breathing easy – top priorities
• Before birth

• Strategize early – don’t breed all your heifers at once, balance out cows
• Limit dam stress in close up/maternity – 150 ft2, 30” bunk space, heat abatement, diet

• At birth
• No wearing and sharing of bugs on day 1 – clean/dry bedding, ≥ 25 lbs straw per cow per day
• Clean and disinfect any/all feeding equipment, scales, transport, and newborn facilities
• Bury the calf in straw when ≤ 60°F
• Bleed every calf - Meet new passive transfer goals - ≥ 40% > 6.1 g/dL; ≥ 70% > 5.7 g/dL

• After birth
• Ensure ≥ 1 lb ADG in first week of life regardless of weather – feed > 1.5 lbs,13% TS, #dfwtg, 

same meal, same way, everyday, deep straw bedding, jackets as needed
• Clean and disinfect any/all feeding equipment, scales, transport, and newborn facilities
• #WeanClean™ Routine lung scans – signal when something broke; find, treat, cure early
• Prevent antibiotic pressure on calf biome



Questions?

ollivett@wisc.edu
608.358.1640

#WeanCleanTM

https://thedairylandinitiative.vetmed.wisc.edu/home/calf-health-module/

mailto:ollivett@wisc.edu
https://thedairylandinitiative.vetmed.wisc.edu/home/calf-health-module/
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