Comparison of a multivalent viral vaccine program
versus a univalent viral vaccine program on animal
health, feedlot performance, and carcass
characteristics of feedlot calves

Oliver C. Schunicht, Calvin W. Booker, G. Kee Jim, RTimothy Guichon,
Brian K. Wildman, Bruce W. Hill

Abstract — A field study was conducted under commercial feedlot conditions at 2 sites in
western Canada to determine the relative effects of a univalent viral vaccine (MLV 1) program ver-
sus a multivalent viral vaccine (MLV 4) program on animal health; feedlot performance; and
carcass characteristic variables of fall-placed, auction market derived, feedlot calves. Five thousand
one hundred and sixty-three calves were processed and randomly allocated to 1 of 2 experimental
groups as follows: MLV 1, which received a modified live infectious bovine rhinotracheitis (IBR)
virus vaccine upon arrival at the feedlot and again at approximately 70 days on feed (DOF); or MLV 4,
which received a modified live IBR virus, parainfluenza-3 virus, bovine viral diarrhea virus, and bovine
respiratory syncytial virus vaccine upon arrival at the feedlot and again at approximately 70 DOF.
A total of 20 pens (10 pens at the site located near High River, Alberta and 10 pens at the site located
near Vegreville, Alberta) were allocated to the study.

On both a live and carcass weight basis, final weight, weight gain, and average daily gain
(ADG) were significantly (P < 0.05) improved in the MLV 4 group as compared with the
MLV 1 group. However, there were no significant (P = 0.05) differences in DOF, daily dry matter
intake, dry matter intake to gain ratio (DM:G) live, or DM:G carcass between the experimental groups.
In addition, there were no significant (P = 0.05) differences between the experimental groups in any
of the carcass characteristic variables measured.

The initial undifferentiated fever (UF) treatment rate was significantly (P < 0.05) lower in the
MLYV 4 group as compared with the MLV 1 group. There were no significant (P = 0.05) differences
in the other measures of health between the experimental groups.

In the economic analysis, there was a net advantage of $0.74 CDN per animal in the MLV 4 group
as compared with the MLV 1 group due to lower initial UF treatment and improved ADG, even though
the cost of the vaccine program was higher in the MLV 4 group.

Résumé — Comparaison entre programmes de vaccination anti-viraux utilisant un vaccin
polyvalent ou monovalent sur la santé animale, la performance en parcs d’engraissement et les
caractéristiques des carcasses des veaux. Une étude sur le terrain a été menée dans des conditions
de parcs d’engraissement commerciaux dans 2 sites de 1’Ouest du Canada afin de déterminer les
effets associés a un programme utilisant un vaccin antiviral monovalent (MLV I) versus un programme
utilisant un vaccin polyvalent (MLV 4) sur la santé animale : la performance en parcs d’engraissement
et la variabilité des caractéristiques des carcasses chez des veaux en parcs d’engraissement a 1’ au-
tomne et provenant de ventes a I’encan. Un total de 5163 veaux ont été utilisés et alloués au
hasard aux groupes expérimentaux 1 et 2 de la maniere suivante : MLV 1 a recu un vaccin avec le
virus vivant modifié de la rhinotrachéite infectieuse bovine (RIB) a I’arrivée au parc d’engraisse-
ment et a environ 70 jours d’engraissement (JE) plus tard : MLV 4 a recu un vaccin comprenant le
virus vivant modifié de la RIB, le virus de la para-influenza-3, le virus de la diarrhée virale bovine
et le virus respiratoire syncytial bovin a 1’arrivée au parc d’engraissement et un rappel a approxi-
mativement 70 JE. Un total de 20 parcs situés en Alberta (10 dans un site pres de High River et 10
dans un site pres de Vegreville) ont été utilisés.

Le poids vif et celui des carcasses, le poids final, le gain de poids et le gain quotidien moyen (GQM)
étaient significativement améliorés (P < 0,05) dans le groupe MLV 4 comparé au groupe MLV 1.
Cependant, il n’y avait pas de différence significative entre les groupes expérimentaux (P = 0,05)
au niveau des JE, de la prise quotidienne de matiere séche, du rapport entre la prise de matiere seche
et le gain de poids (MS : G) chez I’animal vivant et au niveau de la carcasse. De plus, il n’y avait pas
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de différences significatives (P = 0,05) entre les groupes expérimentaux au niveau des données

relatives aux caractéristiques des carcasses.

Le taux de traitement initial de la fievre indéterminée (F1) était significativement plus
petit (P < 0,05) dans le groupe MLV 4 que dans le groupe MLV 1. Il n’y avait pas de diffé-
rences significatives (P = 0,05) au niveau des autres données sur la santé entre les groupes expé-
rimentaux. A 1’analyse économique, il y avait un net avantage de 0,74 $ CAN par animal du
groupe MLV 4 comparé au groupe MLV 1 relié a un moindre cofit du traitement initial de la
F1 et une augmentation du GQM méme si le colit du programme vaccinal était plus élevé dans

le groupe MLV 4.

Can Vet J 2003;44:43-50

Introduction

U ndifferentiated fever (UF), also referred to as bovine
respiratory disease (BRD) complex or shipping
fever, continues to be one of the most economically
significant health problems in calves entering beef
feedlots (1-8). Numerous bacterial and viral pathogens
have been associated with the development of UF,
including Mannheimia (formerly Pasteurella) haemolyt-
ica, Mycoplasma spp., Haemophilus somnus, infec-
tious bovine rhinotracheitis (IBR) virus, bovine viral diar-
rhea (BVD) virus, and bovine respiratory syncytial
(BRS) virus (9-21). In addition, several studies have
demonstrated that higher antibody titers upon arrival at
the feedlot to some of the aforementioned pathogens are
protective and reduce the occurrence of subsequent UF
(2,11,15,16,21-27). However, there is limited data
available from properly designed, large-scale field stud-
ies to determine the relative effects of vaccinating feed-
lot calves with a multivalent viral vaccine containing
IBR, parainfluenza type 3 (PL;), BVD, and BRS viruses
to a univalent viral vaccine containing only IBR virus on
animal health, feedlot performance, and carcass char-
acteristic variables.

The purpose of the study reported herein was to
determine the relative effects of a multivalent viral
vaccine (Pyramid MLV 4; Ayerst Veterinary
Laboratories, Division of Wyeth-Ayerst Canada, Guelph,
Ontario) program versus an univalent viral vaccine
(Pyramid IBR; Fort Dodge Animal Health, Division
of American Home Products Corporation, Fort Dodge,
Iowa, USA) program on the animal health, feedlot per-
formance, and carcass characteristic variables of auction
market derived, fall-placed feedlot calves.

Materials and methods

Study facilities

The study was conducted at 2 commercial feedlots in
western Canada. One feedlot is located near High River,
Alberta (site 1), and the other feedlot is located near
Vegreville, Alberta (site 2). Each feedlot has a capacity
of approximately 30 000 animals. The basic designs
of these feedlots are representative of standard designs
used in western Canada. The animals were housed in
open-air, dirt-floor pens that are arranged side by side
with central feed alleys and 20% porosity wood-fence
windbreaks. Each pen has a capacity of approximately
250 to 300 animals. There are 2 hospital facilities
located at each feedlot. Each facility is equipped with a
hydraulic chute, an individual animal scale, a chute-side

(Traduit par Docteur André Blouin)

computer for the collection of animal health data, and
separation alleys to facilitate the return of animals to des-
ignated pens. Open-air hospital pens are located adjacent
to each hospital. Also, there are several receiving pens
at each feedlot that are located adjacent to an enclosed
processing facility.

Study animals

The animals utilized in the study were crossbred beef
steer and bull calves purchased from auction markets
throughout western Canada. Animals were transported
by truck to the feedlots after assembly at auction markets.
The animals allocated to the study were approximately
8 to 10 mo of age and entered the feedlots between
September 30, 1999, and October 8, 1999. The average
initial weight of animals in pens allocated to the study
was between 253 kg and 274 kg.

Upon arrival at the feedlot, the animals were moved
through a hydraulic chute for a group of procedures
known collectively as processing. All animals were
ear-tagged (to provide unique, individual animal iden-
tification), implanted with a zeranol implant (Ralgro;
Schering Canada, Pointe-Claire, Quebec), and admin-
istered a multivalent clostridial/Haemophilus somnus vac-
cine (Vision 7 Somnus with Spur; Agriculture Division-
Animal Health, Bayer, Toronto, Ontario). In addition,
each animal received prophylactic, IM long-acting
oxytetracycline (Tetradure LA-300; Merial Canada,
Baie D’Urfe, Quebec) at a rate of 30 mg per kg body
weight (BW), topical doramectin (Dectomax Pour-On
Solution; Animal Health Group, Pfizer Canada,
London, Ontario) at a rate of 1 mL per 10 kg BW, and a
Mannheimia haemolytica bacterial extract (Presponse;
Ayerst Veterinary Laboratories, Division of Wyeth-Ayerst
Canada). At both feedlots, all bulls were castrated.

At site 1, all animals were implanted with an estradiol/
trenbolone acetate combination implant (Synovex Plus;
Ayerst Veterinary Laboratories, Division of Wyeth-Ayerst
Canada) and vaccinated with the same viral vaccine,
Pyramid IBR or Pyramid MLV 4, that they had received
at processing, at an average days on feed (DOF) for each
pen of approximately 70 d. At site 2, all animals were
implanted with a zeranol implant (Ralgro) and vaccinated
with the same viral vaccine, Pyramid IBR or Pyramid
MLV 4, that they had received at processing, at an
average DOF for each pen of approximately 70 d. In
addition, all animals at site 2 were implanted with an
estradiol/trenbolone acetate combination implant
(Synovex Plus) at an average DOF for each pen of
approximately 140 d.
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Experimental design

During the processing procedures at the feedlot, indi-
vidual animals from each processing group were ran-
domly assigned, using a computer generated random-
ization table, to 1 of 2 experimental groups as follows:
MLV 1, which received an IBR virus vaccine (Pyramid
IBR) at processing and again at approximately 70 DOF;
or MLV 4, which received a multivalent viral vaccine
containing IBR, PI;, BVD, and BRS viruses (Pyramid
MLV 4) at processing and again at approximately 70 DOF.
Animals in each experimental group were assembled in
designated pens until those pens contained up to 265 ani-
mals. Replicates (1 pen from each experimental group)
were filled consecutively until there were 5 replicates
with a total of 10 pens at each of the 2 feedlots. In
total, 2582 animals were allocated to the MLV 1 group
(10 pens) and 2581 animals were allocated to the MLV 4
group (10 pens).

Feeding program

At both feedlots, standard, mixed, complete feedlot
diets, formulated to meet or exceed the nutritional
requirements of feedlot cattle (Nutrient Requirements for
Beef Cattle, National Research Council, 1996), were
offered ad libitum. The diets were delivered to the pens
once or twice daily. Daily feed allowances to each pen
were recorded. Water was provided ad libitum.

At site 1, the feedlot diets were blended by combining
tempered-rolled barley, barley silage, tallow, medicated
premix, and supplement in truck-mounted mixer boxes
(Harshmixer; Harsh International, Eaton, Colorado, USA)
equipped with electronic load cells. The medicated pre-
mix contained chlortetracycline and sulphamethazine
(Aureo S-700 G; Hoffmann-La Roche, Cambridge,
Ontario) and was formulated into the mixed, complete,
feedlot diets to provide 350 mg/animal/d of each anti-
microbial. The supplement contained an ionophore
(Rumensin; Elanco Animal Health, Division Eli Lilly
Canada, Guelph, Ontario) at a rate of 25 mg/kg diet
dry matter and an antimicrobial for the control of liver
abscesses (Terramycin; Animal Health Group, Pfizer
Canada, London, Ontario, or Tylan; Elanco Animal
Health, Division Eli Lilly Canada, depending on the
days to slaughter) at a rate of 11 mg/kg diet dry matter.
A commercial feed mill (Landmark Feeds, Strathmore,
Alberta) manufactured the granular supplement and
the medicated premix. The animals were adapted to a
finisher diet over a 34- to 39-day period by increasing the
proportion of tempered-rolled barley and decreasing
the proportion of barley silage at approximately 6-day
intervals.

At site 2, the feedlot diets were blended by combining
dry-rolled barley, barley silage, medicated pellets, and
supplement in truck-mounted mixer boxes (Harshmixer)
equipped with electronic load cells. The medicated pel-
lets contained chlortetracycline and sulphamethazine
(Aureo S-700 G) and were formulated into the mixed,
complete, feedlot diets to provide 350 mg/animal/d of
each antimicrobial. The supplement contained an
ionophore (Rumensin) at a rate of 25 mg/kg diet dry mat-
ter and an antimicrobial for the control of liver abscesses
(Terramycin or Tylan depending on the days to slaugh-
ter) at a rate of 11 mg/kg diet dry matter. A commercial

feed mill (Landmark Feeds, Strathmore, Alberta) man-
ufactured the granular supplement and the medicated
pellets. The animals were adapted to a finisher diet
over a 45- to 49-day period by increasing the proportion
of dry-rolled barley and decreasing the proportion of
barley silage at approximately 7-day intervals.

At each feedlot, silage was sampled weekly and the dry
matter content was determined. From these data, the
weekly average dry matter content of each diet was
calculated and used to determine the weekly dry matter
intake for each pen.

Sampling

The finishing diets were sampled at approximately
1-month intervals. The samples were analyzed for crude
protein (CP), acid detergent fiber (ADF), calcium (Ca),
phosphorus (P), potassium (K), magnesium (Mg),
sodium (Na), and salt (NaCl) (Norwest Labs, Lethbridge,
Alberta).

Animal health

Experienced animal health personnel observed the study
animals once or twice daily. The animal health per-
sonnel were blinded as to the experimental status of
each pen. Animals deemed to be “sick” by the animal
health personnel were moved to the hospital facility, diag-
nosed, and treated as per the written treatment protocols
provided by the consulting veterinarians. In this study,
the case definition for UF was a lack of abnormal clin-
ical signs referable to body systems other than the res-
piratory system and an elevated rectal temperature of
> 40.5°C. All animal health events, including treat-
ment date, presumptive diagnosis, rectal temperature,
BW, drug(s) used, and dose(s) used, were recorded on the
chute-side computer systems (Feedlot Health Animal
Record Management, Feedlot Health Management
Services, Okotoks, Alberta).

At site 1, all animals that died during the study were
weighed by feedlot personnel and necropsied by the
attending feedlot veterinarian. The attending veteri-
narian diagnosed the cause of death, based on the find-
ings of the gross postmortem examination. At site 2,
trained feedlot personnel weighed and prosected all
animals that died by using a standardized method and
appropriate digital images, as outlined in the written
necropsy protocol provided by the study investigators.
Subsequently, these images were electronically trans-
ferred to the study investigators, where a veterinarian
diagnosed the cause of death for each animal (29).

Marketing

The cattle were sold under normal marketing pro-
cedures, whereby the feedlot manager, based on visual
appraisal, determined that a replicate, or a portion of a
replicate, was ready for sale. It should be noted that when
animals were sold, approximately the same numbers
of animals were shipped from each experimental group
within a replicate to the same packing plant (Cargill
Foods, High River, Alberta) on the same day.

Data collection and management
At both feedlots, initial weight, frame score (a scale of
1-7), and sex (bull or steer) were recorded for each
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Table 1. Formulas for the calculation of feedlot performance variables

Final weight live

Final weight carcass

Weight gain live

Weight gain carcass

Days on feed (DOF)

Daily dry matter
intake (DDMI)

Average daily gain
(ADG) live

ADG carcass

Dry matter intake
to gain ratio
(DM:G) live

DM:G carcass

(total live weight of animals shipped for slaughter plus total live weight of animals
shipped for salvage slaughter) divided by the number of animals sold

((total carcass weight out divided by a fixed dressing percentage (60.0%)) plus
total live weight of animals shipped for salvage slaughter) divided by the number
of animals sold

(total live weight of animals shipped for slaughter plus total live weight of animals
shipped for salvage slaughter plus total weight of animals that died minus total
weight in) divided by the initial number of animals in the pen

((total carcass weight out divided by a fixed dressing percentage (60%)) plus total
live weight of animals shipped for salvage slaughter plus total weight of animals
that died minus total weight in) divided by the initial number of animals in the pen

number of animal days divided by the initial number of animals in the pen

total dry matter fed (100% dry matter basis) divided by the number of animal days
weight gain live divided by DOF
weight gain carcass divided by DOF

DDMI divided by ADG live

DDMI divided by ADG carcass

Table 2. Formulas for the calculation of morbidity and mortality rates

Initial UF treatment rate = (number of animals initially treated for UF divided by the number X

First UF relapse rate

100%
of animals allocated)

= (number of first UF relapses divided by the number of animals X
100%
initially treated for UF)

Second UF relapse rate = (number of second UF relapses divided by the number of X

Third UF relapse rate

Overall chronicity rate

Overall wastage rate

Overall mortality rate

BRD mortality rate

100%
first UF relapses)

= (number of third UF relapses divided by the number of second X
100%
UF relapses)

= (number of animals designated as chronic divided by the number X
100%
of animals allocated)

= (number of animals designated as chronic that did not die divided X
100%
by the number of animals allocated)

= (number of mortalities due to all causes divided by the number of X
100%
animals allocated)

= (number of mortalities due to BRD divided by the number of X
100%
animals allocated)

Hemophilosis mortality = (number of mortalities due to Haemophilus somnus infection X

100%
rate

Metabolic mortality rate = (number of mortalities due to metabolic disease divided by the

divided by the number of animals allocated)

xX100%
number of animals allocated)

animal at processing. These data were subsequently
imported into a spreadsheet program (Microsoft Excel
97; Microsoft Corporation, Redmond, Washington,
USA), where the average initial weight, average frame
score, and average proportion of steers were calculated
for each pen. These baseline variables were used to
assess the homogeneity of the animals in each experi-
mental group.

The outcome variables measured to assess feedlot
performance were final weight live, final weight carcass,

weight gain live, weight gain carcass, DOF, daily dry
matter intake (DDMI), average daily gain (ADG) live,
ADG carcass, the dry matter intake to gain ratio (DM:G)
live, and DM:G carcass. The outcome variables used to
assess feedlot performance were calculated for each
pen (Table 1).

The Canadian quality grade (CQG) and Canadian
yield grade (CYG) of each carcass were collected at
slaughter. With respect to CQG, the proportions of ani-
mals grading Canada AAA (including Canada Prime),
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Table 3. Baseline data summary

Experimental
group
Baseline variable MLV 1 MLV 4 Standard error P-value
Initial weight* (kg)  259.6 259.5 +0.3 0.697
Frame scoreP 4.48 4.50 +0.01 0.275
Steers® (%) 92.77 93.40 +0.76 0.574

MLV 1 — the univalent viral vaccine experimental group

MLV 4 — the multivalent viral vaccine experimental group

aCalculated as the summation of the individual animal weights corrected for the
shrink from purchase to arrival at the feedlot

bAverage frame score (1-7) of the animals in each pen

¢Average proportion of steers in each pen

Table 4. Performance data summary based on live
weight

Experimental
Performance group
variable MLV 1 MLV 4 Standard error P-value
Final weight 548.4 551.7 +0.5 0.002
live® (kg)
Weight gain 280.7 286.7 +1.7 0.035
live® (kg)
DOF? 199.4 200.3 +0.7 0.422
DDMI® (kg/d) 8.12 8.26 +0.05 0.062
ADG live® (kg/d) 1.41 1.43 +0.01 0.002
DM:G live? 5.77 5.77 +0.03 0.963

MLV 1 — the univalent viral vaccine experimental group
MLV 4 — the multivalent viral vaccine experimental group
DOF — days on feed

DDMI — daily dry matter intake

ADG — average daily gain

DM:G — dry matter intake to gain ratio

aRefer to Table 1 for formulas and definitions of terms

Canada AA, Canada A, B1, B2, and B4 were calcu-
lated for each pen. Also, for CYG, the proportions of
Canada AAA, Canada AA, and Canada A carcasses
within each pen that graded Canada 1, Canada 2, or
Canada 3 were calculated. For each pen, dressing per-
centage was calculated by dividing the total carcass
weight of slaughter animals by the total shrunk live
weight of the same animals. The computerized animal
health data were verified and summarized. From these
data, risk rates for the various health variables were
calculated for each pen (Table 2).

Statistical analysis

The data were analyzed using an analytical software pro-
gram (The SAS System for Windows, Release 6.12;
SAS Institute, Cary, North Carolina, USA). In all analy-
ses, the data from both sites were combined when there
was no significant (P = 0.05) interaction between site
and experimental group. The chemical analyses of the
mixed complete diets were compared between the exper-
imental groups by using least squares analysis of vari-
ance with the pen as the unit of analysis (29). The base-
line, feedlot performance, and carcass characteristic
variables were compared between the experimental
groups by using least squares analysis of variance for
replicate and treatment effects (29). The baseline vari-
ables were tested as covariates of the feedlot performance
variables and included in the final model used for com-
parison of each variable between the experimental

Table 5. Performance data summary based on carcass
weight

Experimental
Performance group
variable MLV 1 MLV 4 Standard error P-value
Final weight 556.0 558.8 +0.6 0.007
carcass® (kg)
Weight gain 288.1 293.6 +1.7 0.044
carcass® (kg)
DOF? 199.4 200.3 +0.7 0.422
DDMI® (kg/d) 8.12 8.26 +0.05 0.062
ADG carcass® (kg/d) 1.44 1.47 +0.01 0.006
DM:G carcass? 5.63 5.64 +0.03 0.875

MLV 1 — the univalent viral vaccine experimental group
MLV 4 — the multivalent viral vaccine experimental group
DOF — days on feed

DDMI — daily dry matter intake

ADG — average daily gain

DM:G — dry matter intake to gain ratio

aRefer to Table 1 for formulas and definitions of terms

Table 6. Carcass characteristic data summary

Experimental
Carcass o group
characteristic -
variable MLV 1 MLV 4 Standard error P-value
Canada quality grade
Canada AAA? 33.53> 34.29 +1.44 0.720
Canada AA® 56.22 5475 +1.64 0.541
Canada A9 9.70  10.51 +1.31 0.675
Bl¢ 0.29 0.13 +0.09 0.212
B2f 0.00 0.04 +0.03 0.343
B4¢ 0.26 0.29 +0.13 0.850
Canada yield grade
Canada 1" 6691  67.73 +0.93 0.550
Canada 21 27.62  26.75 +0.83 0.479
Canada 31 5.47 5.52 +0.32 0.920
Dressing percentage®  60.82  60.77 +0.04 0.423

MLV 1 — the univalent viral vaccine experimental group

MLV 4 — the multivalent viral vaccine experimental group

aAverage proportion of animals in each pen that graded Canada Prime or
Canada AAA

PExpressed as percentages

°Average proportion of animals in each pen that graded Canada AA

dAverage proportion of animals in each pen that graded Canada A

¢Average proportion of animals in each pen that graded B1 (devoid of muscle
marbling and/or less than 4 mm grade fat)

fAverage proportion of animals in each pen that graded B2 (yellow fat)
2Average proportion of animals in each pen that graded B4 (dark red ribeye)
hAverage proportion of Canada Prime or Canada AAA, Canada AA, and
Canada A carcasses in each pen that graded Canada 1

iAverage proportion of Canada Prime or Canada AAA, Canada AA, and
Canada A carcasses in each pen that graded Canada 2

iAverage proportion of Canada Prime or Canada AAA, Canada AA, and Canada
A carcasses in each pen that graded Canada 3

kAverage ratio of carcass weight divided by shrunk live slaughter weight for
each pen

groups when significant (P < 0.05) effects were detected
(30). The animal health variables were compared between
the experimental groups by using generalized linear
modeling techniques with individual animals as the
unit of analysis, controlling for within-pen clustering of
disease, as described by McDermott, Schukken, and
Shoukri (31,32). Calculation of confidence intervals
was done using the partially maximized likelihood
function (LRCI), whenever possible; however, in some
cases, LRCI could not be properly calculated due to
errors in calculating the deviance function and/or failure
of convergence to occur for one side of the confidence
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Daily dry matter delivery (kg/animal/d)

experimental groups for an outcome vari-
able, the value of that variable for the
MLV 1 group was used for both experi-
mental groups. The vaccine program
costs used in the economic model were
$0.60 CDN/animal and $2.26 CDN/
animal for MLV 1 and MLV 4 groups,
respectively. The costs of each initial
UF treatment regime, first UF relapse treat-
ment regime, second UF relapse treat-
ment regime, and third UF relapse treatment
regime were $21.03 CDN, $11.75 CDN,
$12.52 CDN, and $25.93 CDN, respec-
tively. These costs were based on treating
a 259 kg animal and included chute

Days on feed

—MLV 1 =MLV 4

Figure 1. Distribution of daily dry matter delivery by experimental group.

charges of $1.00 CDN per chute handling
and hospital charges of $2.00 CDN/d
occupation in the hospital. The yardage
rate and interest rate used in the
economic analysis were $0.17 CDN/
animal/d and 7.0%/annum.

1.50

2
S
L
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Days on feed
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Figure 2. Distribution of new undifferentiated fever cases by days on feed.

interval. In cases where LRCI could not be properly
calculated, confidence intervals based on asymptotic
normality of the parameter estimates (WALDCI) were
calculated instead.

Economic analysis

The relative cost-effectiveness of the experimental
groups was calculated using a proprietary computer
spreadsheet program (Microsoft Excel 97) that simulates
all economic aspects of feedlot production, as previously
described (3,4,33). In the economic model, the initial
weight, final weight, feeder price, slaughter price, ration
cost, base processing cost, yardage rate, and interest rate
were fixed for both groups. The actual values of outcome
variables describing the feedlot performance (ADG
carcass and DM:G carcass), carcass grading, and animal
health of each experimental group were incorporated
into the model when significant (P < 0.05) differences
existed between the experimental groups. When no
significant (P = 0.05) difference existed between the
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Results

There were no significant (P = 0.05)
differences in the levels of CP, ADF, Ca,
P, K, Mg, Na, or NaCl between the exper-
imental groups. The baseline data sum-
mary is presented in Table 3. The groups
were considered homogeneous (P = 0.05)
with respect to average initial weight,
average frame score, and the proportion of
steers within each pen.

The feedlot performance data sum-
maries are presented on a live weight
basis and a carcass weight basis in Tables 4
and 5, respectively. The distribution of
daily dry matter delivered by days on
feed for each experimental group is pre-
sented in Figure 1. On both a live and
carcass weight basis, final weight, weight
gain, and ADG were significantly (P <
0.05) improved in the MLV 4 group as
compared with the MLV 1 group. However, there
were no significant (P = 0.05) differences in DOF,
DDMI, DM:G live, or DM:G carcass between the exper-
imental groups. The carcass characteristic data sum-
mary is presented in Table 6. There were no significant
(P = 0.05) differences between the experimental
groups in any of the carcass characteristic variables
measured.

The morbidity and mortality data summary is presented
in Table 7. The distribution of initial UF cases by DOF
for each experimental group is presented in Figure 2. The
initial UF treatment rate was significantly (P < 0.05)
lower in the MLV 4 group as compared with the
MLV 1 group. There were no significant (P = 0.05) dif-
ferences in first UF relapse, second UF relapse, third UF
relapse, overall chronicity, or overall wastage rates
between the experimental groups. In addition, there
were no significant (P = 0.05) differences in the over-
all or cause specific mortality rates between the exper-
imental groups.
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Table 7. Morbidity and mortality data summary

Experimental group

Variable MLV 1 MLV 4 Relative risk 95% CI P-value
Number of animals 2,582 2,581

Initial UF treatment?® 561 (21.73)° 433 (16.78) 1.30 1.09-1.39¢ 0.001
First UF relapse? 149 (26.56) 94 (21.71) 1.22 0.95-1.40¢ 0.065
Second UF relapse? 53 (35.57) 31(32.98) 1.08 0.57-1.444 0.684
Third UF relapse?® 31 (58.49) 10 (32.26) 1.62 0.84-3.124 0.154
Overall chronicity? 38 (1.47) 34 (1.32) 1.12 0.57-2.24¢ 0.743
Overall wastage? 15 (0.58) 21 (0.81) 0.71 0.31-1.624 0.416
Overall mortality? 84 (3.25) 68 (2.63) 1.23 0.81-1.91¢ 0.321
BRD mortality? 53 (2.05) 44 (1.71) 1.20 0.72-2.05¢ 0.475
Hemophilosis mortality? 12 (0.47) 9 (0.35) 1.33 0.56-3.164 0.512
Metabolic mortality? 9 (0.35) 9 (0.35) 1.00 0.40-2.524 0.998
Arthritis mortality? 2 (0.08) 0(0.00) N/A N/A N/A
Miscellaneous mortality?® 8(0.31) 6 (0.23) 1.33 0.46-3.844 0.593

MLV 1 — the univalent viral vaccine experimental group
MLV 4 — the multivalent viral vaccine experimental group

95% CI — 95% confidence interval calculated for each relative risk, corrected for pen and replicate effects using generalized

linear modeling techniques

aRefer to Table 2 for formulas and definitions of terms
bNumbers in parentheses are percentages

¢Calculated using the partially maximized

dCalculated using asymptotic normality

In the economic analysis, there was a net advantage of
$0.74 CDN/animal in the MLV 4 group as compared with
the MLV 1 group due to lower initial UF treatment
and improved ADG, even though the cost of the vaccine
program was higher in the MLV 4 group.

Discussion

The results of this study demonstrate that it is more
cost-effective to vaccinate auction market derived, fall-
placed, feedlot calves with a multivalent viral vaccine
containing IBR, PI;, BVD, and BRS viruses than with a
univalent viral vaccine containing IBR virus only.
However, it is not possible to determine which viral com-
ponent(s) of the multivalent vaccine is/are responsible
for the reduction in UF morbidity and increase in the rate
of gain observed in this study. Numerous studies have
demonstrated associations between the development
of BRD/UF and changes in serological titers to the 4 viral
pathogens listed above (10-12,16,21,28). However, in
a recent review of the literature, Perino and Hunsaker
(1997) concluded that there is very limited published
information from properly designed, replicated, large-
scale field studies that demonstrate the benefit of vac-
cinating feedlot calves against IBR, PI,, BVD, or BRS
viruses (34). This assessment was based on the facts that
there were no reliable reports of field trials examining the
clinical efficacy of some of the viral pathogens listed
above; the studies were conducted many years ago and
may not apply to the current cattle feeding practices;
and/or the results of the studies were equivocal.

A major limitation of the vaccine efficacy studies
reported in the literature is that the vaccine groups have
always been commingled in the same pens. Commingling
of animals in vaccine or therapeutic studies has the
potential of minimizing differences in outcome between
the experimental groups and may lead to the conclusion
that the vaccine or treatment of interest is not effective.
In theory, this phenomenon occurs when the portion of
the herd that is vaccinated or treated (test group) reduces
the transmission of disease or the disease pressure on the

unvaccinated or untreated portion of the herd (control
group). In addition, this phenomenon occurs when the
unvaccinated or untreated control group increases the dis-
ease pressure on the vaccinated or treated group. In
reality, it is likely that both scenarios occur simultane-
ously; however, in either scenario, there is a potential bias
toward accepting the null hypothesis of no treatment
effect (35). To the best of the authors’ knowledge, the
current study is the first large scale, replicated field
study conducted in a commercial feedlot environment
where the herd effect has been removed by housing
the experimental groups separately. In addition to min-
imizing the impact of the “herd effect” on the dynamics
of disease, noncommingled studies also allow the
researchers to measure the full impact of an experi-
mental procedure in terms of its effect on feedlot per-
formance variables (including feed conversion, which is
measured at the pen level) and carcass characteristic vari-
ables, as well as animal health variables. Furthermore,
the experimental design used in this study permits the
effect of an experimental procedure on feed conver-
sion in the commercial feedlot production system to
be measured, facilitates the practical collection of car-
cass data from commercial packing plants, and optimizes
the power of the study to detect differences in the health
variables by using the animal as the unit of analysis.

In the economic analyses performed in the current
study, ADG and initial UF treatment rate were the only
outcome variables incorporated into the model, because
these variables were significantly different between
the experimental groups. In fixed final weight eco-
nomic models, ADG affects the fixed day costs of
feedlot production, which are yardage and interest. In
the economic analysis, the yardage rate used was
$0.17 CDN/animal/d. However, every $0.05 CDN/
animal/d change in yardage was associated with a
$0.16 CDN/animal change in the cost-effectiveness of
the MLV 4 group. The interest rate used in the economic
analysis was 7%/annum. For every 1%/annum change in
the interest rate, there was a $0.08 CDN/animal change
in the cost-effectiveness of the MLV 4 group. In the
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economic analysis, the cost of the initial UF treatment
regime was $21.03 CDN. However, every $2.00 CDN
change in the cost of the initial UF treatment was
associated with a $0.10 CDN/animal change in the
cost-effectiveness of the MLV 4 group. These values
demonstrate that the use of a MLV 4 program would be
expected to result in a relative economic advantage
across a wide spectrum of production scenarios. Note that
other benefits, such as improved animal welfare and
reduced antimicrobial usage associated with a lower
UF treatment rate, were not included in the economic
analysis.

In summary, the results of this study indicate that it is
more cost-effective to vaccinate auction market derived,
fall placed, feedlot calves with a multivalent viral vac-
cine containing IBR, P1,, BVD, and BRS viruses than a
univalent viral vaccine containing IBR virus only.
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