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Abstract

The hazard analysis critical control point (HACCPJ
Rrogram was developéa to address food safety ISsues an
as"been mandatory In all cattle harvest plants since

January 2000. HACCP

vide a systematic approach fo the identification and con-

trol of a variety of blologlcal _ ghysmal and chemjcal
hazards within"a food-production system. In addition,
the seven steps of HACCP offer a“proven systematic
approach that addresses b|0|8§|cal problems,

. This approach can be addpted f

tion problems of a non-food safety_nature. The risk a
disease poses to a Broductmn unit s assessed, critical
control points (TCC )
fied, these risk factors are addressed and _
ment practices are applied to reduce or e/iminate disease

risk. Limits are estg lished for each disease, monitor-

mg_pro_cedure_s are applied to each CCP, and corrective
fl_C ion |?] aspplled when disease level surpasses the set
Imit, Thus, a recard system Is created that documents
the plan, and verification procedures are established to
ensyre the plan’is Workln(IJ. TO%ether, practitjoners and
producers can use this method tg systematically address
specific production problems related to disease control,
This pgper describes how HACCP m|ght be used
to address bovine viral diarrhea Eemste t Infection
BVD P1), bovine leukosis virus
lum avium subspecies paratubercu
ease), and to prevent introduction or systematically
reduce or eliminate the impact ofthese diseases on the
production unit.
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Resume

. Lesysteme d’analgse du risque et de maitrise des
points critigues EH_A CP) a ete developrge_pour le
controle de 13 salubrite des'aliments et esf maintenant
obligatoire dans toutes les usines de transformation du
betall depuis janvier 2000, Ce s_¥_steme permet une
approche Systematique dans identification et le controle
dUne grande varjete de risques, autant biologiques gue
P_h%m Ues ou chimiques, dans &m systeme de groduc-
jon. De plus, les sept etapes du systeme offrent une
demarche systematique etablie pour faire face aux
problemes blologl Ues,

Cette approche peut etre adaptee aux problemes
de production a la ferme qui ne sont pas relies a des
risques alimentaires, Le systeme permet d'examiner le
HS%UG (au_’une_maladw pose dans Une unite de produc-
tion et d'igentifier les points critiques de controle pour
une maladie en particulier. Les facteurs de risque sont
identifies et les meilleures Fra,nques de regie sont mises
en place pour reduire oy eliminer le risque de maladje.
Des limites sont_etablies pour chaque maladie, des
mesures de survejllance sont appliquees a chaque |pomt
critique de controle et des ajustements sont faits o s%je
le niveau de la maladie depasse la limite etablie. Un
systeme est cree poyr documenter les etapes du plan et
des mesures de verification sont etablies pour sassurer
que le plan soit suivi. Les producteurs et les praticjens
Peuve t done ytiliser cette methode ensemble pour faire
ace systematiquement a des problemes de production
associes au controle de maladies.

THE BOVINE PRACTITIONER—VOL. 38, NO. 2

'UONNGIASID $$9928 U0 SIauoniIeld auIA0g 10 UOIRI0SSY UrdLiawy JubLAdoD 6



Cet article decrit comment le systeme dg controle
pourrait etre utilise pour contrecarrer Finfection
Berswtante associee a la djarrhee virale bovine (BVD
1), le virus de Ia leucose hovine (BLV) et Mycobacte-
rium avium sous-espece paratuberculosis gMaIadle,de
Johne) et de plus pour prevenir I'entre de ces maladies
ou eliminer ou redujre systematiquement leur presence
dans lunite de production.

Introduction

Discovery ofbovine spongﬁorm encephalopathy in
the Um%ed States _und$r_sco_re_ the need for 3 Eystem 0
establish the origin of individual cattle. With' the ag-
vent oftrace-back systems, it may become more benefi-
cigl tovalidate the fiealth status ofproducers’herds and
validate processes. intended: to limit zoonotic or conta-
glous diseases. This vaidation may enhance the value
fthose cattle groducnon units that can demonstrate
they are disease-free or have [imjted the prevalence, of
specific diseases.3 Hazard analysis critical controf point
ACCP) is a logical, scientific-system approach that
as peen used to' control safety Pro,blems In food-pro-
duction sxstems affected by biological, chemical and
physical hazards.4 Origindlly developed and imple-
mented to provide a mechanism ofrisk assessment and
process control for safe food, current federal requlations
require all beefharvest glants tohave aworkmg HACCP
Pla,n.427 Development ofbiosecurity procedures for bio-
0§i|C&| hazards in HACCP-compliant cattle herds could
help protect the human food chain and other cattle pro-
duction systems. Addltlonaly, practitioners and cattle
Rroducer could use HACCP protocols to validate the
ealth status oftheir production units, adding value to
their ﬂroductlon. _ _
. HACCP plans enhance team cooperation. Practi-
tioners and producers work together to identify risks to
production, devise a plan to address the problem, set
goals and validate their completion. Based on the influ-
ence that vetermarg/ practjtioners have on beefprodyc-
ers, a HACCP. modgl could be used. to build controls for
threatenm_% diseases ike bovine viral diarrhea persis-
tent infection (BVD P1), hovine leukosis virus (BLV) and
Johne’s disease. These diseases were chosen as a model
In this paper since they all impact profitability to vary-
mg degrees, These three disgases are similar in that
testing can identify a reservoir, and identification and
limifiation of the reservoir is the g_rmcal contro| point
CCP?_for each disease. The three diseases vary In cost
effectiveness of testing programs because of thie differ-
mg economic cost of éach disease, disease herd preva-
lence, and se_n3|t|y|t>( and specificity of the testing
protocols that identify the reservojr. Thas, HACCP plans
would vary for diffefent production units hased on the
marketing and production goals of a specific producer.

JUNE, 2004

The local practitioner is uniquely qualified to assist pro-
ducers to devise HACCP plans that are biologically
sound and meet the producer’ goals.

Materials and Methods

, Amgmﬁcant disease may be defined as disease-caus-
ing, or capable of causing.d major economic or public
health impact.3, This_definition allows.qualitative prin-
ciples ofhazard identification to be utilized that identify
significant catfle diseases.6Diseases ma% be mgm_flcant
to"the_population of cattle, byt may not be zoonotic. Al-
ternatively, the disease may have minor impact on the
production of meat or milk but could represent a signifi-
cant level ofconcern among the consuming public. As an
Industry, we must be_prepared to address diseages af-
fecting either prodyction or consumer concerns. Onge a
significant beefcattle disease hazard is identified, epide-
mI0|O%IC approaches are used to define the Interactive
factors that maintain a disease agfent ina production unit
critical control pomt53.4Acr|t|_ca control point is defined
sa Romt, step or procedure in a production process at
which control can be applied, ang as a result the produc-
tion hazard can be prevented, eliminated or reduced to
an acceptable IeveI.4AIthou%_h control models for differ-
ent diseases may vary, the principles are similar, Epide-
mmlogY can he emgloyed_ to identify the critical control
points that increase thie risk of disease introduction into
aheefherd or contribute to spread ofa dlseasewh}hm an
Infected herd. Veterinarians are uniquely trained to ap-
ply principles of at_h_ogen biology, erg)ldemlologg and dis-
edse control to tacilitate implémentation ofa HACCP
plan, The following seven principles of HACCP can be
applied by veterinarians to assess risk and severity, iden-
tify hazard critical control paints, and control and/or erad-
cate specific diseases within a specific production unit
based on the goals ofthe producer: . ,
1. Assess risk or hazards associgted with the en-
terPrlse. T no risks are identified, or ifhazard
to the enterprise is minimal, no further action
would be necessary. _ _

2. Determine critical control paints required to
control identjfied hazards or risks.

3. Establish critical limits that must be met for
each critical control point,

4, ImPIement procedures to monitor critical con-
trol points. o

5. Determine corrective action to be taken when
th?r_e IS a.deviatiop from the established criti-
%a IIlmgtst identified by monitoring a critical con-
rol point,

6. Set Bp effective record keeping systems that
document the HACCP ‘plan. o

1. Establish procedures for verification that the
HACCP system 1s working correctly.
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HACCP plans must be individualized for specific
problems on each production unit. The producer’s vet-
erinarian, with unique knowledge ofthat production unit
and the disease process can dssist in developrnq and
imp ementrng a spectfic HACCP plan. In this article we
rdentr By three srgnrfrcant beef caitle diseases (BVD,
Joh ne disease, and BLV) and outline the general prin-
ciples of HACCP that ca be used by practitioners and
their producers to address these diseases.

Protocol for BVDV Pl

Bovine viral diarrhea virus (BVDV) continues to
be a marror soyrce of infectious disease and ecopomjc
loss in the cattle industry, which makes BVD a signifi-
cant. disease and hazard to cattle production. BVDV
vaccines have beep extensively utilized since 1959 in
dairy and beefcattle operations. However, the current
frequency of vaccine use vaccrnatron protocols and/or
biosecurity practices in the d arru and beefrndustrres
lack the rrgor to prevent or. con ro bovine viral diar-
rhea virus Rersrs ent infection (BVDV PI), as.demop-
strated by the continued 9revalence of BVD P in cattle
rangrn% om013/ot

The presence of BVD P| cattle increases otentral
continued'transmission of BVDV in a cattle herd.9BVD
P1 calves are produced in-utero when the fetus Is |n
fected between 30 and_120 days of gestation, which is
prior to development ofthe immune System and results
In an immunotolerant anjmal 4The frequency of BVDV
Isolation from bovine fetal serum indicates that P1 calves

may be more common than was previously assumed.D

Inasurvey of 1000 ooe boving fetal serum samples
gl -3 fetal sera per samg BBVDV was isolated in over
0% of the_samples. DBVDV PI cattle have the poten-
tial to contrnuousluse \/ from every o orifice
and may constitute 1.7% of the cattle n/oBu tron at
birth.8 This continual shedding by BVDV PI cattle 1s
thougnt to be the main reservorr or infection to other
cattle |nte herd. The presence ofBVDVPI cattle In
the breed mg basture urrng gfestatron also serves to
propagate ano her?eneratro 0fBVDVPI calves.8Thus,
|dent| ication and efimination ofBVD PI cattle is amajor
CCPin the control or elimination of BVDV In a suspéct
herd.2BVDV eradication ro rams In Denmark have
shown that remaval of BVDV attle rsgre urred first
step In eradication.b Consequently, in the initial year
of a BVD Pl eradication prograni in a BVDV-susp ect
herd, all cattle on the farm should be tested duectly

indirect] pnortobreedrng antrgen apture

ELISA tést3can be use% detect BVDV antigen In, se-
rum samples. Immunohistochemistry (IHC) examina-
tion of skin tissue gear notch samples) may be used t0
test cattle ofall ages to determine rfthe are ther
tests might include virys |solat|onE B Since
BVD PI tows consistently transmit BV Vvertrcally, the
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)wrll ave an extremiely high probability of being
gative,B
In a erdwrthashort defined breedrnq period, a
complete herd test must be completed before the breed-
rnP eason starts. This would include testing all calyes,
all” cows (rncIudrng heifers) that do not have a calf on
test day, and all bulls,BCalves from pregnant females
urrngthe test|n1g perrod Would be testedat birth using
dam ofa BVD PI test-positive calt should be
tested and all BVD PI test posifive cattle immediately
removed from the herd and sold in a terminal market:
To maintain a herd BVD P| test-ne atrve other
risk factors (CCP%} for ntroduction of BVDV into the
herd need to be addressed. All incoming cattle should
be isolated and BVD PI test-negative prior to entering
the herd. Ifthe ELISA test is Utilized, new addifions
should be over six months of a? e. All semen and em-
bryos should come from BVDV PT test-negative sources.
NG milk or colostrum should be used”from outside
sources unless validateq free of BVDV, Contact with
other cattle, sheep or wild ruminants should be mini-
mized or prevented.1 However, since total eIrmrnatron
of coptact with other ruminants may, not be possible
herd immunity in the case of HACCP plan failure should
be increased b)f iImmuynization with BVDV antigen.
Personnel should be required to wear different
clothing and gloves, and wash their hands and boots
Fnor to working with this herd immediately after con-
act with cattle oy sheep from other sources. Research
has demonstrated that BVDV virus could survive min-
utes to hours on fomites ljke nose tongs baIIrnP quns,
ﬁloves or a chute, and could be transferred to cattle when
andled in_common facilities or medicated with com-
mon utensils, b
The critical control limit for the numper of BVD PI
cattle in a herd should be set at zero. The protocol tg
manitor the level of BVD Pl in the herd (a critical control
Pornt) might include yearly serum neutralization (S
ests on a fandom sample_of 10 BVD non- vaccrnated ro?\l
eny at 6-8 months ofage. 73 Measurement ofpositive S
titérs could indicate endemic BVDV 1n the herd. Iftrue,
the corrective action would be to |mRIement a test proto-
col for detection ofBVD PI cattle in the herd, using BVDV
antigen Capture ELISA test and/or IHC: further exam-
Ine the incoming cattle biosecurity plan, and examine
possible contact with other rumingnts, 1
Documentation of the HACCP Plan for BVDV re
quires that all cattle be individua lY |dent|f|ed an
records kept on all testing performed. In B h-risk
suspect herds, care must be taken to ensuret at all
cattle orthe proggn ofaII females onthe farm are tested
before breedingbegins, ecor reviews of all incomin
cattle and all testing should be done yearly. Farm per-
sonnel should havé periodic updates on the farm’s

Eam ofa calfthat tests negative on an ear n?tch sample
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brosecurrté status and educatioal presentatrons onthe
spread of BVDV. Year dySN testing 0 arandom grou p of
non -BVDV vaccinated calves at 6-8 months of ag[e will
verify whether or not the. HACCP plan for coritrol of

VDV in this herd 1s working, ablf Lsummarizes the
HACCP plan to control BVD'in cattle herds.

Protocol for BLY
Bavine leukosis virus BLV) is common in the beef
o uatronmsome geographic areas. Anatronal study of
in Canada demonstrated an 11%herd revalenceof
serum antibody titers to BLV. Limited data in the NA
ef 97 survey. demonstrated 10.3% prevalence | rn US
beefcattle [Thirty-eight percent of aII beetherds In the
United States are’tholl ht to have at least one BLV-posi-
tive animal 2Approximately 1-5% ofall BLV-positive cattle
will develop clinical signs ofmfectron HThese cattle ex-
perience reduced production and a lower cull value. ZBLV
can be a significant disease and a hazard to a beef cow/
calf herd. Economics of BLV eradication for a US beef
producer are determmed by herd status and Froductron
goas fa IJoro ucer is ne%atrve on the initial herd test
nd sells b eedmg stock, that roducermaybenefrtfrom
yearly testrn% all"catle, as w Il 3 rso atron and testmgi
all incoming Cattle. |t prevalence 1s high in a commercia
herd, the economic benefrt ofherd BLV eradication may
be more difficult to achieve.

V- %osrtrv% caftle are the orrmar ource of in-
fection within a herd. Transmission Is by lymphocyte
transfer from an infected to a non-infected anrmal AThis
ma}/ occur via needles, Insects, tattoomg eomm
rec al parﬁatron o anly other means otblgod transfer.

Colostrum and milk from infected cows also can spread
BLV.Z The CCP for BLV is identification and elimina-
tion, or at least isolation, of BLV-positive cattle from

Table 1.

Hazard analysis

BVDV PI HACCP plan summary.

genetics

Critical control points

the herd. Ifthe producer’ goal is tq eliminate BLV, then
the critical contPoI limit o?gL V-positive cattle inthe herd
would bg zero.

Initial monitoring with a com lete herd test is re-
quired to determine thé BLVSA us ofth her% AIIcattIe
over six months ofage shouI e tested.2 The protoco
IS to test all catteusrnq V agar gel immuno-diffu-
sion test (AGID).2Sens rvrty and specrfrcrty ofthe AGID
BLV test'varies with age, bat in cattle over six months
ofage the sensitivity is 100%and the s ecrfrcrt 15 92%.2
Separate needles must be used orb od colléction and
vaccination ofcattle of unknown status. Biting insects,
castration and dehorning tools, and possibly multiple-
use o(tj)sztletrrcal sleeves are additional means of virus
Sprea

P Asecond CCP is limitation or prevention of infec-
tion by addition ofnew BLV-positive cattle into the herd.
Tomiimize risk of ntroduction of BLV into the herd
from incoming cattle, all herd additions must be quar-
antined and fest ne?atrve for BLV before entering the
herd. Ifthe herd (Iroa I to eliminate BLV. then all Cattle
testing negative to BLV should he isolated from cattle
and sfieep.ofunknown or test-positive BLV status. Since
no efficacious vaccines are available for BLV, the herd
always remains susceptible to infection, and exposure
to BLV-posifive cattle must be avoided. Ifthe producers
?oal is 10 eliminate BLV, then all cattle testirig positive

LV should be eliminated from the herd.

YearIY BLV AGID testing of the breeding herd. is
necessary 1o monitor the BLV status of the hérd, with
Posrtrve cattle either eliminated from the herd or iso-
ated. LAl cattle must be individually identified, and
records of yearly testing retained, to verify the BLV
HACCP plan |sworkm% eararrevrewofrecords ofin-
coming cattle and testing needs to be done. Farm per-

BVDV Pl cattle losses, spread of BVDV to herd, loss of sale value, production losses, loss of

BVDV Pl in herd, herd additions of BVD PI, semen from BVD PI, colostrum or milk from

BVD PI, embryo from BVD PI, other BVD-positive ruminant contact

Limits
Monitor CCP
Corrective action

Records
BVDV PI tests

Verification

Zero limit for BVDV Pl in herd or additions
Initial test of herd, test herd additions
Eliminate all BVDV Pi-positive cattle, vaccinate the herd

ID all cattle, record of herd additions, record semen and embryo purchases, record of all

Yearly random SN test of 6-8 month old non-vaccinated calves (10 head), yearly record

review and personnel education

JUNE, 2004
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sonnel should have periodic updates on the farm’s
biosecurity status and educational presentations on the
spread of BLV. Yearly testh for BLV will verify whether
the HACCP plan for controf of BLV in this herd Is work-
% 'IeA2 summary of the BLV HACCP plan is shown in

Protocol for JohneS disease ,
Johne’ disease AM cobacterium avium subspecies
paratuberculosis [lM PJ Infection Is a chronic wasting
disease that infects caftle as neonates, or possibly in-
uterod Imﬁlal MAP Infection mfly occur In the (léum,
and gradually spread to regional lymph nodes and other
body organs. After a pr,ol_ontl]ed Incubation period oftwo
to ten years, initial clinica mg_ns Include Toose consis-
tencey, f feces and gradual wéight loss, but a normal
appétite. Eventually, cTttIe become lethargic and ema-
clated until the terminal stages ofJohnes disease, where
they exhibit cachexia and watery diarrhea. 3
Prevalence of MAP infection in the US beef popu-

lation is estimated at 7.9%, according to NAHMS Beef

97 data. BEConomic costs to the cattlé industry include
loss of geneucs, decreased productjon due tq lowered
milk productjon of dams, decreased cattle cull weight
Increased cullln? rates, decreased fertility and increased
costs of djagnostic testing. DBThese facts make Johne’s
disease significant ona production unit and a hazard to
the cattle Industry. _ ,

A link between Crohn’ disease and Johng’ dis-
ease has been hypothesized, but there Is insufficient
sclentific evidence to conclusively support this link at
this time.3) This zoonotic concern' increases the signifi-
cance of Johne's disease. _

Risk analysis of Johne’s disease shows the hazard
t0 a caftle Ijnrodu(_:tlon unit Is transmission of disease
from a MAP-positive animal to a MAP-negative animal.

Table 2.
Hazard analysis

BLV HACCP plan summary.

genetics

Critical control points BLV-posifive in the her

Limits
Monitor CCP
Corrective action

Records
Verification
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Most herd infections initially occur with the introduc-
tion of @ MAP-Infected animial.2 Cattle are most com-
monly infected as neonatal calves, MAP can he
transmitted orally through contact with contaminated
feces, semen, Rcofostrum™and m|,|k._22,Conseﬂue,ntIy, the
CCPs for MAP infection should limit introduction’of in-
fected cattle into a non-infected herd and. in an infected
herd, transmissjon from a MAP-infected animal to ? non-
Infected animal. To address these CCPs In an infected
herd, managemen_t to decrease the sgread of Johne’s

disease, coupled with a/earlytestmg and removal ofposi-
tive cattle, IS req%ure 5 _
Guidelings for CCP on beefor dairy farms are ad-

dressed in the Voluntary Bovine Johne's Disease Con-
trol Program.5A handbopk from that Program, How t0
0o Risk Assessments and Management Plans for Johne's
disease,” Identifies specific CCP and hest management
practices for control of Johne’s disease. Goals ofestin
and management protocols should include eliminatin
or reducing contact ?(fneonatal calves and young stqc
with colostrum, milk and/or feces from MAP-positive
cows. Only cattle from MAP tes_t-ne%atlve Johne’s sta-
tus herds Should be introduced into the herd. Ifthat Is
not possible, then dams of all mc_o_mln%; cattle should be
culture-neqatlve,for MAP. Additionally, all incoming
cattle should be isolated for 30 to 60 days and culturg
MAP-negative. Herd additions should afSo be serol ql-
cally tested and/or culture-negative for MAP each sixto
twelve months. _ ,

10 ensur? that Johne’s disease will not be a haz-
ard to the cattle production unit, a zero tolerance must
be established m a working HACCP plan for MAP test-
R/losnwe cattle, To monitor the zero tolerance level of

AP test-positive cattle in a herd, yearly ELISA MAP
testing 0f 30 random cattle over 24 months of age Is
recommended. 2Any animal that tests ELISA MAP-posi-

BLV cattle losses, decrease production, spread of BLV to herd, loss of sale value, loss of
L veale e, coFds{Brbr\n/-gOSitin? herd additions, vector or fomite transmission, pur-
Zero limit for BLV-positive in the herd

Initial test ofthe herd, test herd additions

Eliminate all BLV-positive cattle

All cattle 1D, record of herd additions, record of all BLV tests

Yearly BLVAGID testing of the herd, yearly record review and farm personnel education

rmi
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tive on these yearly tests should be confirmed with a
fecal culture, and it fecal culture-positive they should
be eliminated from the herd. 2Progeny of test-positive
cows should be closely monitored, and fécal cultured and/
or ELISA tested twice yearly. The dilemma associated
with Johne's disease testing’is its prolonged incubation
and disease course, and very low test sensitivity for dis-
ease detection until Jate in the disease course. Available
tests to detect subclinical carriers of MAP may lack the
sensitjvity needed to effectively remove infected animals
In a tlmeI%/ manner.3 Sensitivity of Johne’s disgase
ELISA tests on cattle not exhibiting clinical signs of dis-
ease is approximately 15%.3 However, the National
Research Council concluded, “Available diagnostic tests
and information about the biology ofJohne S disease and
methods to control it are adequate for immediate imple-
mentation of control programs.”3Therefore, the USDA
voluntary bovine Johnes tlisease control program guide-
lines recommend managemen,t protocols to'reduce the
spread ofJohne’s diseasé. Additjonal recommendations
are to test the herd for MAP using the ELISA at years
ong, two and.four ofa four-year pr gram and to do'fecal
cultures during the third year fo validate herd status.5

The Johne's disease HACCP plan should be docy-
mented, All animals should be identified and test records
maintained to include new additions, as well as animals
demonstrating clinical signs fhat were removed fr?m
the herd. These records snould be reviewed annually.
Farm personnel should have periodic updates on the
farm’s |osecur|t;j status and educational presentations
on the spread of Johne’s disease.

Conclusions

Initial steps to validate that a farm is free or at
low risk for infection by BVDV, BLV and Johne’ dis-

Table 3.

Hazard analysis

Johne’s Disease HACCP plan summary.

value, loss of genetics

Critical control points

ease may be applied to a HACCP format. The HACCP
process may he used to systematically analyze disease
Impact, risk factors for the disease, critical control points,
set disease prevalence limits, monjtor those limits, de-
sign corrective actions when the limits are exceeded,
document the plan through record systems and validate
the process to ensure thé plan.is workm? as e_xPecte,d.
This systematic approach to disease control will assist
practitioners as they work with producers to ensure they
are not mlssmg Important components of disease con-
trol. Throu?h use ofHACCP, practitioners can work with
Producers 0 evaluate disease risk utilizing this time
ested and scientifically validated format, and to edu-
cate and address disease Problems specific to each pro-
duction unit. AHACCP plan needs to be modified to fit
each producer’s individual goals for his production unit,
10 og}/ ofthe specific disease of jnterest, and ?ost-b_en-
efit ratio of production costs to disease control specific
to that production unit. This paper illustrates how use
of a HACCP system for BYD PI, BLV apd Johne's dis-
ease cantmlcrease productivity and profit through dis-
ease control.

Footnote

aBovine Virus Diarrhea (BVDV) Antigen Test Kit For
Serum, Syracuse Bioanalytical, ‘Inc.
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It's the #1 diagnosed cause of abortion.
Shouldn’t you use the #1 defense against it?

Leading the fight against Neosporosis-induced abortions.

» Neosporosis (Neospora caninum) isthe most frequently diagnosed cause of
abortions in US dairy herds.*
* 90% of ail herds tested positive for Neosporosis in a recent nationwide prevalence study.*
» Neosporosis-positive herds have been confirmed in all 50 states.*
e The average costto a dairyman from an aborted calf now exceeds $800.00.*
« NeoGuard™ isthe first and only vaccine approved for the control of bovine Neosporosis
by the USDA.
¢ NeoGuard™ has been shown to reduce the incidence of Neosporosis-induced
abortions by 50% under field conditions.*
For more information on how sound management practices — including vaccinating with
NeoGuard™ — can help protect your herd against the leading cause of bovine abortion,
contact your veterinarian or your Intervet representative today.
Cali (800) 441-8272 for more information.
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NeoGuard

29160 Intervet Lane ¢ P.O. Box 318 « Millsboro, Delaware 19966 e intervetusa.com < 800.441.8272
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Joinue.

The American Board of Veterinary Practitioners (ABVP) promotes
and recognizes the highest standards in the art and science of con-
temporary veterinary clinical practice. The Diplomates of ABVP
have a common desire. and wﬂlmgness to deliver superior, com-
rehensive, mult|-d|smpl|nar%/ veterinary service to the public.
hey are veterinarians who have demonstrated expertise in the
brodd range of clinical subjects relevant to their practice and dis-
play the ability to commuriicate medical observations and data in
an organized and appropriate manner. Unlike, other AVMA spe-
cialty boards, which are devoted to specific disciplines or orqan
Eystems, ABVP awards species-specific certification in Beef Caitle
ractice, Dairy Practice and Food Animal Practice.

To ensure that certification IS accessible to active practitioners, the
accreditation procedure relies uP_on_hlgh quality, P_ractlce-re_la_ted
experience, in lieu of lengthy, Institution-based, multi-year trainin

rograms. Formal postgraduate education is not required.
Nevertheless, the credentialing process Is rlgorous_ and demand-
Ing. Demanstration of a thorotigh mastery of the field is essential
for achieving certification.

Visit www.abvp.com for more information.
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