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Pathogens- respiratory

Bacteria
Mannheimiahemolytica
Bibersteiniatrehalose
Histophilus somni
Mycoplasmabovis
Pasteurella multocida

Viruses

Bovine herpesvirus 1 (IBR)
Bovine respiratory syncytial virus
Parainfluenza3 virus

Bovine adenovirus

Bovine coronavirus



Pathogens- enteric

Protozoa
Cryptosporidium parvum

Bacteria

Salmonella enterica (serovars typhimurium and Dublin are the most common)
E. coli

C. perfringens

Viruses
Rotavirus
Coronavirus
BVDV
Torovirus



Salmonella dublin

Farms that purchased or
iIntroduced animals within
2 years of the study
sampling day had 4.6
times higher odds for S.
Dublin detection (P= 0.04)

Predicted Probability of S. Dublin Positivity (%)

Herd Introduction Within 2 Years

Perry et al. 2023



Salmonella dublin

Farms that added, without
removing, bedding
material to the calving area
1 to 2 times per week had
10 times lower odds of
Salmonella Dublin
identification, compared
with farms that added —— ,
bedding material less than Froquency of Addiion o Bekding teril o Caing Ares
once per week P = 0.03)

Predicted Probability of S. Dublin Positivity (%)

Perry et al. 2023



Salmonella dublin

Farms that removed manure
from the surface of bedding
INn the calving area at least
twice per month or after
every calving had 8.5 times
greater odds for S. Dublin I
identification compared to 1
farms that removed less R
often (P= 0.006)
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DIARRHEA
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Diarrhea

< 5% days with diarrhea —— 5-14% days with diarrhea /
---- 14-23% days with diarrhea  — — > 23% days with diarrhea

120

A Fecal score 2=
diarrhea
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A Scored 2616 calves
twice dalily for 28 days

Predicted body weight (kg)
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Days after arrival Schinwald et al., 2022



Diarrhea

A Scoring system based on
Larson et al. (1977)

Description

NORMAL
« firm but not hard

- original form is distorted slightly after
dropping to the floor and settling

SOFT
+ does not hold form
+ piles but spreads slightly

RUNNY
+ spreads readily

WATERY
« liquid consistency

« splatters

Source: Veal Farmers of Ontario



RESPIRATORY
DISEASE

Increased risk
for culling

233 kg (514Db)
less milk In first
lactation

Schaffer et al., 2016
Abuelo et al., 2021
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THORACIC ULTRASOUND 101




Ultrasound basics

A Images are generated when the ultrasound waves are reflected/echoed
back to the transducer

A Grey or white
A The denser the tissue, the whiter the image
A Bone (brightest), tissue
A But if there is no reflection of ultrasound waves (waves get absorbed)
A Black
A Fluid, air



Production consequences

1) Lung consolidation reduces growth, reproduction, and production
outcomes

2) Lung lesions 1 cnt or greater at d 2150 result in lower ADG (120 g/d)

3) Lung lesions 3 cnd or greater seen at least once before 56 days of age
resulted in 525 kg less milk in first lactation

4) Consolidation after weaning:
x Reduced reproductive performance
x Increased hazard for removal

Teixeira et al., 2017: Dunn et al., 2018; Cramer ar@llivett, 2019



Consolidation: 3cm or more

L

Average daily gain (kg/d)

Saadatniaet al., 2023



Depends on the question you want to answer
1) Evaluate weaning:
A At start of weaning

A At end of weaning
2) Treatment efficacy:

A7 days after treatment
3) To find highrisk groups:

A Scan at 7 days of age every 7 days

A Scan ~1012 calves this way




1) Cattle have 13 ribs, 12 intercostal spaces (ICS)

2) Calf lung fields:
A Right side: 1@ to 1stICS
A Left side: 10" to 24 ICS

3) Lung areas most commonly affected (in order):

1) Cranial aspect of right cranial lung lobe
2) Right middle lung lobe
3) Caudal aspect of the left cranial lung lobe

4) Most pneumonia lesions develop cranial to the 8 ICS
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AnatomyT Lung field

Image: Ollivett and Buczinski, 2016



AnatomyT Right lung lobes
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AnatomyT Left lung lobes

Cranial
Cranial

Image: Dairyland Initiative



Other anatomical structures to consider:
A Liver (right, ICS 812)
A Spleen (left, ICS E12)
A Thymus (left, ICS 2)
A Heart (left and right, ICS 23)
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Image: Dairyland Initiative



Non-lung anatomy
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Image: Ollivett and Buczinski, 2016



Tools and settings

1) Halter

2) 70% isopropyl alcohol
A Mineral oil if desperate

3) Spray bottle or regular bottle

4) Linear probe ultrasound
Set todepth of 8 cm and a frequency of 6.88.5 mHz
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How to scan

1) Saturate thorax with 70% isopropyl alcohol

2) Begin onright side at ICS 1

3) Move probe from dorsal to ventral

4) Move caudally and repeat for ICS-20

5) Repeat on left side starting at ICS 2 and moving caudally to 10



How to scan

ImageOllivett andBuczinski2016



How to score

OGWgVYW! Yer W7eqWé Il WWRY Ws 6 ¢ a Wf WI
A 0 = normal, no or few comettails and less than 1cm consolidation

A 1 = lesion patches totalling at least 1 crabut less than 2 cn?
A 2 = lesion patches totalling at least 2 cribut less than 3 cn?
A 3 = lesion patches totalling at least 3 cribut less than 4 cn?
A 4 = lesion patches totalling at least 4 cribut less than 5 cn?
AP LWI W& Wt RYULWGCE q FRdflddnsblepdtionc G 0 RU N WK |
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Score Comet tailing Lobular Lobar
0 Healthy
1 Yes
2 Yes Yes
3 Yes Yes 1 lobe
4 Yes Yes 2 lobes
5 Yes Yes : cl)cn;&;c;re

But the literature is based on cm of consolidation, not number of
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How It IS scored at academic institutions:

Score 0 to 1 are considered normal
Score 3 or greater are consistent with bacterial bronchopneumonia

Abnormalities (pneumothorax, pleural fluid, abscesses, necrosis) are
not in the scoring system



Normal lung

Liver Abscess .

Image: Ollivett and Buczinski, 2016
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Pleural Surface

Normal lung

Costochondral
Junction

Image: Ollivett and Buczinski, 2016 * = comet tail artifact, abnormal but common



Comet talls

Image: Dairyland Initiative
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Abnormal lung

Image: Ollivett and Buczinski, 2016




Reverberation artifact

Abnormal Iung Pleural line

Lobular lesio

‘— Comet tail

Image: Dairyland Initiative



Right Caudal Aspect of Cranial Lobe

Pleural line

Abnormal lung

Full-thickness
consolidation

Heart

Image: Dairyland Initiative



Abnormal lung

Image: Dairyland Initiative
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Abscess

Abnormal lung

Capsule

Pus-filled center

Image: Dairyland Initiative



Abnormal lung

Image: Dairyland Initiative




preweaning
factors are
associlated

with lung
. consolidation?




Lung consolidation

Every 1 kg Increase in birth
bodyweight was associated
with 1.04 times lower odds
for lung consolidation

(P <0.001)
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Edwards et alin prep



Odds for lung consolidation
were 1.79 times lower In
calves with good TP
compared to poor TPI

(P <0.01)

Odds for lung consolidation
were 2.44 times lower In
calves with excellent TPI
compared to poor TPI

(P <0.001)
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- Fall -
Calves born in summer had |

1.39 times lower odds for Summer -
lung consolidation

Spring -

compared to winter (P =
005) Winter -

| |
0.0 0.5 1.0 1.5
Odds Ratio for Lung Consolidation

Edwards et alin prep



preweaning
factors are
associlated

with morbidity
~ | and mortality?




Mortality

Calves born in fall had 4.3 times
lower odds for mortality than
calves born in winter (P < 0.05) Fall-

Summer=
Spring={ |

Calves with good TPI had 4.3 Winter-

times lower odds for mortality Excellent (> 6.1 g/dL){

Good (5.8 to 6.1 g/dL) -
than poor TPI (P < 0.05) Fair (5.1 tos.7gldL)- |

Poor (< 5.1 g/dL)=-

0.0 0.5 1.0 1.5 2.0 25

Calves with excellent TPl had 2.9 Odds Ratio for Mortality
times lower odds for mortality
than poor TPI (P < 0.05)

Edwards et alin prep



Mortality

(5]

H

Calves with 1cm? lung
consolidation at 30 d of age
had 2.65 times greater odds
for mortality compared to
those that did not (P < 0.05)
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Predicted mortality risk (%)

o

No Yes
Lung consolidation

Edwards et alin prep



Mortality

Calves with any health
event had 20.18 times
greater odds for mortality
compared to those that did
not (P < 0.001)

Predicted mortality risk (%)

No Yes
Health Event

Edwards et alin prep



Diarrhea
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Calves born in summer had
1.54 times greater odds for
diarrhea than calves born In
winter (P < 0.05)
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Respiratory disease

Calves with excellent TPl had 1.4
times lower odds for BRD

compared to those with poor TPI
(P <0.05) ol

Summer=-
Spring =
Winter=

Calves born in summer had 1.5 i

Excellent (> 6.1 g/dL)=

times lower odds for BRD than Good (5.8 to 6.1 g/dL)

Fair (5.1 to 5.7 g/dL) =

calves born in winter (P < 0.01) Poor (< 5.1 g/dL)~

0.0 I 1.0 1.5 2.0 2.5
Odds Ratio for BRD

Calves born in fall had 1.5 times
greater odds for BRD than winter
(P <0.01)

Edwards et alin prep



What factors
are associated

with serum
total proteins?




Calves fed colostrum with
24-25% Brix, 26% Brix, or >
26% Brix had greater STP

than calves fed colostrum
with < 24% Brix (P < 0.001)

Predicted mean of
serum total protein (g/dL)

<23%

24-25% 26% 2 27%
Brix % Quantiles

Edwards et alin prep



Calves born in summer or fall
had greater STP than calves

born in winter (P < 0.001)

Predicted mean of
serum total protein (g/dL)

Winter Spring Summer Fall
Season of birth

Edwards et alin prep



Calves recorded as suckling
from the dam had lower STP
than calves recorded as being
bottle fed (P < 0.05)
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Colostrum feeding method

Edwards et alin prep



A Minimizing dairy calf illness maximizes
future production

WHY A Preweaning illness results in
HEIFERS? A Reduced growth rates
A Delayed pregnancy

A Reduced first lactation milk yields

Soberon et al., 2012
Aghakeshmiri et al., 2017
Dunn et al., 2018

Abuelo et al., 2021




ANTIMICROBIAL
USAGE
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COMPLETE AND ACCURATE CALF HEALTH RECORDS
CAN ALLOW FOR

Accurate understanding of extent and nature of
antimicrobial use

Data analytics for management changes leading to
decreased morbidity and antimicrobial use



Only 15% Ontario DHI
herds had accessible calf
health records

Only 50% of Canadian
dairy farms had complete
calf health records

Hyland, 2022
Uyama et al., 2022






RESULTS

-

Vs

43% recorded
all antimicrobial
treatments

=

38% recorded all
anti-inflammatory
treatments

19% recorded
all calf illness
events

13% recorded all
supportive
therapies

Edwards et al., 2024 JDSC



RESULTS

A When asked about the frequency of receiving actionable
recommendati ons based on calf

48% of farmers reported seldom or never

Edwards et al., 2024 JDSC



Predicted probability for recording 100% of
administered antimicrobial treatments

*

RESULTS:

ANTIMICROBIAL
TREATMENTS

PREDICTED PROBABILITY FOR RECORDING 100%
OF ADMINISTERED ANTIMICROBIAL TREATMENTS

OTHER I']UIETHOD COM PUTEF%I SOFTWARE
RECORDING METHOD

* = P < 0.05, whiskers indicate 95% confidence interval
Edwards et al., 2024 JDSC



Predicted probability for recording 100% of
administered anti-inflammatory treatments

*

RESULTS:

ANTI-
INFLAMMATORY
TREATMENTS

PREDICTED PROBABILITY FOR RECORDING 100%
OF ADMINISTERED ANTI-INFLAMMATORY TREATMENTS

| |
ELSEWHERE CALF BARN
LOCATION OF RECORDS

* = P < 0.05, whiskers indicate 95% confidence interval
Edwards et al., 2024 JDSC



RESULTS:

LOCATION OF
RECORDS

40%
35%
30%
25%
20%
15%
10%

5%

0%

Lack of records analysis as a
reported reason for not recording

IlInesses

10%

34%

CALF BARN

ELSEWHERE

* = P < 0.05, whiskers indicate 95% confidence interval

Edwards et al., 2024 JDSC



Lack of records analysis as a
reported reason for not recording

treatments
50%
45% i
RESULTS: 40%
35%
30%
RECORDING 250, 44%
METHOD 20%
15%
10% 21%
506
0%
PAPER BOOKLET OTHER METHOD
*= P <0.05

Edwards et al., 2024 JDSC



A Calf health record completeness was
associated with:

SUMMARY A Computer software records
A Records located in close proximity to calves
A Analysis and feedback of records

Edwards et al., 2024 JDSC



RESULTS

48% of farmers
reported
feedback was

seldom or never
J

Edwards et al., 2024 JDSC






CALF HEALTH

PROGRAMS

A Computer software records

A Excel spreadsheets
A DC305

A Mobile software
A HerdLogix (by Vetlogix.io)

A Records in close proximity to calves
A Facilitate how data is recorded

A Analysis and feedback of records
A Reporting back to the client



CALF
PROGRAM

EXAMPLE




