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ECONOMICS OF ANIMAL PRODUCTION

An evaluation of the economic effects of bovine
. . . *School of Life and Environmental Sciences, Faculty of Science, University of Sydney, Camden, NSW 2570, Australia, 'Feedlot
resplratory dlsease on anlmal performance , carcass Re(siearch, Meat&Livestoci(Austraha, Brisbane, QLD 4006, Australia, *Sydney Institute of Agriculture, University of Sydney,
. . . Sydney, NSW 2015, Australia
traits, and economic outcomes in feedlot cattle
defined using four BRD diagnosis methods

Claudia Blakebrough-Hall,**Joe P. McMeniman, and Luciano A. Gonzalez**

/ Animals suffering from more severe BRD (received two
N or more treatments), clinical BRD, and those with severe
$#$# I lesions had lower performance and economic returns.

01"2"

CLINICAL SEVERELUNG ~ SEVERE PLEURAL
TREATMENTS BRD LESIONS LESIONS

-$384.97 -§213.90 -891.50 -$137.45

Animals that were only treated once for BRD had
a similar net value to those that were never

31/4 13#(2" O treated, highlighting the importance
of effective and timely initial

RECEIVED 3 OR MORE

treatment. Detection and treatment of

subclinical animals could improve
profitability by $67.11/animal.



Table 2
Summary of morbidity and mortality outcomes from published research comparing metaphylactic antimicrobials
Drug Comparison Morbidity Martality

Drug A Drug B Study Drug A Drug B P Value Drug A Drug B P Value

CTC Tilmicasin Hellwig et al 1998 47 % 44% =0.05 NR NR NR

Florfenicol Tulathromycin Rooney et al 2005 NR NR NR 6.97 1.64% =0.05

Tilmicosin Tulathromycin Nickell et al 2008 68.1% 32.8% <0.05 13.5% 3.6% <0.05
Booker et al 2007 14.0% 3.2% <0.05 4.9% 2.3% <0.05
Godhino et al 2005 24.9% 14.6% <0.01 NR NR NR
Kilgore et al 2005 28.7% 13.2% <0.01 NR NR NR
Rooney et al 2005 NR NR NR 5.0% 2.1% 0.09
Van Donkersgoed et al 2008 13.0% 3.0% <0.01 0.2% 0.04% >0.05

Til micosin Tet-300" Schunict et al 2002 19.6% 22.6% <0.02 1.4% 1.55% =0.05

Til micosin Tet-300 Booker et al 2007" 14.0% 17.0% NR 1.88% 2.54% NR

Tulathromycin Tet-300 Booker et al 2007 3.42% 17.02% <0.01 0.30% 2.54 <0.001

Til micosin CCFA-S5" Booker et al 2006 28.84% 27.96% =0.05 10.93% 8.17 0.003

Tilmicosin CCFA-SS Step et al 2007 21.50% 23.50% =0.05 NR NR NR

Vet Clin Food Anim 26 (2010) 285-301
doi:10.1016/j.cvfa.2010.04.006
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Table 3
Summary of feed and gain performance outcomes from published research comparing metaphylactic antimicrobials
Drug Comparison ADG (Ib) FE (Ib)

Drug A Drug B Study Drug A Drug B P Value Drug A Drug B P Value

CTC Tilmicosion Hellwig et al 1998 1.5 1.5 =0.05 MR NR NR

Florfenicol Tulathremycin Rooney et al 2005° 3.06 3.18 0.022 MR NR NR

Tilmicosin Tulathromycin Nickell et al 2008 2.00 2.50 <0.05 7.10 5.90 <0.05
Booker et al 2007 2.58 2.64 <0.05 6.80 6.94 <0.05
Godhino et al 2005 2.62 2.79 <0.01 NR NR NR
Kilgore et al 2005 2.20 3.00 >0.05 NR NR NR
Rooney et al 2005 3.36 3.37 >0.05 NR NR NR
Van Donkersgoed et al 2008 2.87 2.87 >0.05 6.97 7.02 >0.05 |

Tilmicosin Tet-300" Schunict et al 2002 2.97 2.97 =0.05 6.45 6.43 =0.05

Tilmicosin Tet-300 Booker et al 2007 2.58 2.55 NR 6.80 6.92 NR

Tulathromycin Tet-300 Booker et al 2007 2.64 2.55 <0.01 6.94 6.92 =0.05

Tilmicosin CCFA-559 Booker et al 2006 2.1 2.76 =0.05 6.46 6.49 =0.05

Tilmicosin CCFA-55 Step et al 2007 2.42 2.45 =0.05 NR NR NR

Vet Clin Food Anim 26 (2010) 285-301

doi:10.1016/j.cvfa.2010.04.006



*%

%
%

%

)

%



Antibiotics are Natural P
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Frequency of resistance

m=== Environmental antibiotics

mmmm Clinical antibiotics

Antibiotics

? Antibiotics

>10,000 y ago

B-lactams

Amphenicols | Chloramphenicol

Tetracyclines |

Aminoglycosides

Macrolides |

Glycopeptides |

Quinolones

Streptogramins |
Oxazolidinones |

Lipopeptides |

Class

7 8 years average
Penicillin ’
Methicillin
Ampicillin
Augmentin

Tetracycline

Streptomycin
Kanamycin

Erythromycin

Vancomycin
Nalidixic acid
Norfloxacin
Synercid

Linezolid

Daptomycin i i i i | |
0 5 10 15 20 25 30
Antibiotic Years from introduction to clinical resistance
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Study 1. Antimicrobial resistance in P,

~

multocida and M. bovis isolated from Alberta

b

\feedlot cattle that were sampled 8 years apa
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Antimicrobial Susceptibility

of Bacteria That Cause Bovine
Respiratory Disease Complex
in Alberta, Canada

R. Michele Anholt™, Cassidy Klima?, Nick Allan®, Heather Matheson-Bird 3,
Crystal Schatz*, Praseeda Ajitkumar *, Simon JG Otto®’, Delores Peters®, Karin Schmid?,
Merle Olson®, Tim McAllister? and Brenda Ralston®

Number of samples per county:
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Front. Vet Sci. 4:207.
doi: 10.3389/fvets.2017.00207



a4 Study 2. Genetic relatedness and antimicrobial
resistance in respiratory bacteria from beef calves
sampled from spring processing to 40 days after

feedlot entry
\ Vet. Microbiol. 2020, 240:108478
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Branding m Arrival at Feedlot



Time of treatment®

Treatment Commercial name Target® Calf-ranch Feedlot
Group Group Group Group Group Group
A B C A B C
Bacterin toxoid for
Vaccines One Shot Mannheimia X
haemolytica type A1
BRSV, BVD types 1
Bovi-Shield Gold One Shotd 224 2: IBR. PI3. X X X X X
Mannheimia
haemolytica
Somubac? Histophilus somni X
Ultrabac7/Somubac? Cl_ostndl_a.l dlseas?' and X X X
Histophilus somni
Vision 8 Somnus with Spur® Clostridial disease and X X

Histophilus somni
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/Prevalence and RiSk Factors Sara Andrés-Lasheras?, Reuben Ha', Rahat Zaheer', Catrione Lee’, Calvin W. Booker?, \
H H imi H Craig Dorin?®, Joyce Van Donkersgoed?, Rob Deardon®®, Sheryl Gow ¥,
ASS?CIated WIth AntlmlcrOblal Sherry J. Hannon?, Steve Hendrick®, Michele Anholt®"® and Tim A. McAllister ™
Resistance in Bacteria Related to
Bovine Respiratory Disease—A Front. Vet. Sci. 8:692646.
i doi: 10.3389/fvets.2021.692646

Cattle at Entry Into Canadian
Feedlots
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[How do we reduce resistance?
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Systematic review and meta-analysis
of the effectiveness of commercially available
vaccines against bovine herpesvirus, bovine viral
] diarrhea virus, bovine respiratory syncytial virus,
and parainfluenza type 3 virus for mitigation
% of bovine respiratory disease complex in cattle

Miles E. Theurer, pvm; Robert L. Larson, pvm, php; Brad J. White, pvm, ms

-+ JAVMA, Vol 246, No. 1, January 1, 2015

" $ ?5+41 55"4 ($! %5l </

A Vaccine Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Stilwell et al., 2008 b 0 39 12 56 3.5% 0.06[0.00,0.94) ¥———

Makoschey et al., 2008 a 9 294 13 126 32.7% 0.29[0.13,0.67) i

Stilwell et al., 2008 a 2 56 4 48 9.6% 0.43[0.08, 2.24) e
Makoscheyetal, 2008 b 18 300 13 125 44.4% 0.61[0.31,1.19 —

Stilwell et al, 2008 ¢ 2 30 4 44 98% 0.73[0.14,3.79) ——

Total (95% CI) 719 398 100.0% 0.44 [0.26, 0.74) k3

Total events 32 46

Heterogeneity: Tam;nuu' ChiF= 451 di=4(P=034);F=11% 001 o4 3 10 100
Test for overall effect Z=3.09 (P =0.002) Favors vaccine . Favors control

B Vaccine Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Makoschey etal, 2008 a 0 294 3 125 17.3% 0.06[0.00,117) ——

Stilwell etal., 2008 b 0 39 4 56 18.1% 0.16[0.01,2.86) +

Makoschey etal, 2008 b 2 300 3 125 479% 0.28 [0.05, 1.64] —

Stilwell et al, 2008 ¢ 0 30 2 44 16.8% 0.29[0.01, 6.84]

Total (95% CI) 663 350 100.0% 0.19 [0.06, 0.67] ‘

Total events 2 12

Heterogeneity. Tau®= 0.00; Chi*=0.85, df=3 (P = 0.84); F=0% T 100

Testfor overall effect Z= 2.61 (F = 0.008) Favors vaccine Favors control

Figure 1—Forest plots of morbidity (A) and mortality (B) risk ratios from natural exposure trials that evaluated commercially available
vaccines against BHV-1, BVDV, BRSV, and PI3 for protection against BRDC in beef calves. Plots were generated in a meta-analysis of
data from individual trials within studies reported in the published literature. Events represent the total number of calves identified as
having morbidity (A) or death (B) associated with BRDC. Weight represents the stratum weight calculated as the inverse of the estimate
variance. The control group comprised nonvaccinated calves. M-H = Mantel-Haenszel risk ratio. Lowercase letters (a, b, c) indicate dif-
ferent trials (ie, subgroups) within the same study.
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Evidence-Based Effectiveness of
Vaccination Against Mannheimia
haemolytica, Pasteurella multocida, and
Histophilus somni in Feedlot Cattle for
Mitigating the Incidence and Effect of

Bovine Respiratory Disease Complex

R.L. Larson. pvm. pho™* . D.L. Step. pum®

Vet Clin Food Anim 28 (2012) 97-106

Vaccinated Control Risk Ratio Risk Ratio
Study or Subgroup _ Evenis Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Amstutz a 1981 38 108 33 107 1.4% 1.14[0.78, 1.67] —
Bateman 1988 29 90 32 86 1.3% 0.87 [0.58, 1.30] -~
Bechtol 1996 100 295 124 296 4.3% 0.81 [0.66, 1.00] ko
Bechtol 1996 78 161 91 160 4.3% 0.85 [0.69, 1.05] = C
Frank 2002 37 60 39 60 2.7% 0.95[0.72, 1.25) L &
Ives 1999 60 162 75 162 2.9% 0.80[0.62, 1.04] o
Jim 1988 444 781 766 1291 17.2% 0.96 [0.89, 1.03] "
Loan 1989 3 50 10 50 0.1% 0.30 [0.089, 1.03] "
MacGregor 2003 447 1652 480 1652 11.6% 0.93[0.83, 1.04) "
Malcolm-Callis 1994 16 60 28 59 0.9% 0.56 [0.34, 0.92) ]
McLean a 1990 B89 147 109 152 6.4% 0.84 [0.72, 1.00] = "
MclLean b 1990 116 160 109 152 8.4% 1.01[0.88, 1.16]) T -
Purdy 1986 34 41 52 59 6.2% 0.94 [0.80, 1.11] k1
Smith 1988 55 218 73 223 23% 0.77 [0.57, 1.04] =
Thorlakson a 1990 122 284 122 289 5.1% 1.02 [0.84, 1.23] T
Thoriakson b 1990 134 201 122 289 54% 1.09 [0.81, 1.31] @
Thorlakson ¢ 1990 107 276 122 289 4.6% 0.92[0.75, 1.12] b |
Thorlakson d 1990 259 363 274 368 14.8% 0.96 [0.88, 1.05] b
Total (95% CI) 5199 5744 100.0% 0.93 [0.89, 0.98] |
Total events 2168 2661
Heterogeneity: Tau? = 0.00; Chi* = 21.23, df = 17 (P = 0.22); F = 20% 10.01 °f1 4 110 1°0=

Test for overall effect: Z = 2.97 (P = 0.003)

Favours experimental Favours control

Fig. 1. Forest plot of RR for 18 trials comparing cumulative morbidity incidence of feedlot
cattle vaccinated against M haemolytica (15 trials) or M haemolytica + P multocida (3 trials)

compared to controls.



[Preconditioning programs - can reduce BRD rates }

@ 6
& &
; ! 1 ()49$
& Al 13 $
& &
A A &



Preconditioning parameters tested
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Future work: in humans host and environmental factors influence the
respiratory microbiota - many similar factors in beef industry

Feeding type
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