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Abstract

In the fall of 2001, a Iarge commercial dairy calf

heifer ramng operation ‘suf ered an oytbreak of
acuteneonata didrrhea. Pnortot eout reak mortal
ity hefore weaning was 2.5%, and duri l\/Pt e outhreak
Preweanlng death 0ss reached 10%. Multid rug-resis-
ant Salmanella seroqroup C2 gserotype Newnort) Was
recovered from clinica %/aftecte calves as wel| as many
environmental sites, including footbaths. This paper
|dent|f|es some risk factors, such as Iowserum total pro-
teln and reV|ews managaement protocols that were help-
ful, as well as those that were not ( eg , foothaths), for
controlling transmission of Salmonell

Resume

. Alautomne 2001, une flambee de diarrhee neonatale
aique a sevi dans un gros elevage commercial de veauy et
de'taures laitieres. Avant Ia flambee, le taux de mortality
Pre sevra?e etait de 25% alors que durant la flambee e

aux a atteint 10%. Des salmonelles du serogroupe C2
£Sero geNew ort’)mult|re5|stantes aux medicaments ont

e 1S0lees @ partir, veaux affectes cliniquement de meme
que de plusieurs sites dans I'environnement incluant les
bains de pieds. Cet article identifie certains facteurs de
risque, tel que la faible quantite de proteines totales
seriques, et fait un survol des pratiques.de regie qui se
sont averees utiles de meme que celles (im ne font pas ete
geg les hains de pieds) dans le controle de la transmis-

on de la salmonéllose.

Introduction

Assembling susceptible cattle in close contact in-
creases risk of pathogen transmission and clinical dis-
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ease, Large calfand heifer raising oPerahons are be-
coming common, and exemplify this situation, In 2002,
10.5%of dairy cattle in tfie United States (US) were
raised on sites other than their cyrrent milking opera-
tion. 1 Cattle can be very productive in these intensive
management schemes, bu Prevenhon and intervention
strategies devoted to a single or few control points often
fail In"the face of serious disease challenges. Risky
management practices, may only become evident when
a sufficient dose ofa vnulent np hogen IS introduced.
Several types of Salmonella énterica subspeies

enterica can infect dairy cows and calves, and cause clini-
cal disease. 5Anational study [dentified the most com-
mon serotypes of Salmanella shed in the feces of dairy
cattle as Montevideo, Gerrg and Kentucky, Zwhile Na
tional Vetennary Serwce La orator 1y testing.in 1990
|ent|f|e a/phlmunum ublin and g{) |munum var,

Pen agen) as the most common ser %/ Des romcm|
cally ill Cattle.5Some reports comment on the preva-
lence ofSaImoneIIa fecal sheddlng but there is I|m|ted
data regard |ng the revalence of clinical salmonellosis
in danx caftle. In the northeast and midwestern US,
eca shed |ng was_reported from approximately 6 to

9.3% of samples.§ 22The|nC|dence ofclinical S. Newport
ap pears to De increasing in the U
animal onng Newport isolates tested by the National
Antimicrobial Resistance Monitoring System at slaugh-
ter has increased since, 1997.2L This Serotype can show
multi-resistance to antimicrobials.5 |

Salmonella js most often transmitted via the fe-

cal-oral route and typically colonizes the gastrointesti-
nal tract. It can“also be spread
aerosolize bactenaGacrosst e glacenta or by excre-
tion in milk.DSalmonella can enter aherd throu?hfeed
materials, new animals, fomites, water, or wi
Once the ‘organism 1s on a farm, carrier animals may
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serve as a source ofongorn? infection. Salmonella has
ens own to ersrstrncat eherds for months to years
tercrnrca ses have occurre RV Identrfyrn cay-
rrers can be dif rcut aste mag/shedt ebacterraonly
intermittently, making ase négatives common when
fecal cultures are performe

Clinical srgns of salmonellosis can include fever,
drarrhea with of without blood and mucus, werght [0ss.

1yratron septicemia, recumbency and death, BY
Drf erentral dragnoses for etiologic_dgents assoclated
with diarrhea In calves Include E. “col, rotavirus,
coronavrrus Cr Cyptosporr ium parvum, bovine viral. di-
arrhea vrrus lostridiym perfringens and coccrdra14
Fever an watery diarrhea contarnrng blood or mucus
arehrlg t/ %g%e tive ofSaImoneIIa but a fecal culture,

referably from an untreated case, 1s confirmatory.
reatment may consist of oral and/or intravenous fluld
therapy, anti-imflammatory agents and/or appropriate
anti rcrobrals Arecent study showed that ceftiofur at
2.21 mg ﬁkﬂg fortrve ays reduced diarrhea, fe-
Ver an fecas rngo . Typhimurium in experi-
mentally infected calvés.?

Humans, Partrcularly If immunocompromised, in
contact with cattle infected Wrth Salmonella are at rrsk
of acqurrrn In ectrons]ZT us, angone working with
animals with salmonellosis shou take arUJroprrate
precautions, such as wearing disposable g es desl
nated boots and coveralls and frequent and thoroug
hang wash mg Sal mone fa also presents a significant
oodborne f lic health risk.1l

$ case report describes an outhreak ofacute calf
drarrhea ona Iarge commercial calf and heifer raising
operation,

Case Study

The Rarsrng Unit Histor
The calf and herte rarsrngboperatron Was Iocated
in eastern New York state and began operation in No-
vember 1999, It was desrqned to fiouse 1,000 animals,
aged two days to 11 months. The operation was en-
rolled in the New York State Cattle Health Assurance
Program (NYSCHAP) in October of 2000 (http://
nyscnap.vet.comell. edu/‘)
Source dairies tha sent calves to be raised at the
facrlrty retained ownership afthe calves. Source farms
were instructed to follow specific protocols regarding dry-
cow vaccinations, calving facilities and colostrum man-
ement Specific protocols were_ developed to help
source farms reduce therr rrsk for Johne’s disease and
bovine virus drarrhea http FSCharP Vet cornell edu/)
Calves were picked up urrn(r};h he rstwee o life In a
specially designed trailer which had individual pens that
were cleaned, pressure washed and drsrnfected after
each load of calves.
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Upon arrival at the raisipg unit, a physical exami-
natron was performed |n a dedicated recervran] room.
B 00d sam’n es were co llected to test for persrs ent In-
fectionwith povine viral diarrhea virus (BV V)vraE)on
merase chain reaction (PCR), as well as sefum total
protein measurement by refractometry. All calves found
persistently infected (1) with BVDY were euthanized
Wwhen positive test results were received at three weeks
ofage. In the two years previous to the outbreak, two Pl
calves were detec dan euthanized: none were detected
during the outbreak When the serum total protein was
below™5,0 g/dl, or if pre-existing illness was detected,
the raisingunit reserved the right to return the calfto
the source farm, Anintranasal [BR-PI3vaccination was
grvden aon%qwrth Injections of B-vitamins, vitamin E

seleniu

After admission, calves were moved to a “wet-calf
barn” with individual pens that prevented direct con-
tact. Sidewalls ofthe pen were a solid, non-porous ma-
terial.” The front of the ﬁen was a “har” canstruction,
with an openrnrq to allowt e calfaccess to feed and water.
The rear gane Was mesh wrre with 2.5 inch x 2,5-Inch
63cmx 3cm).openings. Pens were arranged in four
ows of 12 pens in‘each barn, with calves from two rows
facing each other, 5Tt (1. SmBapart Figure 1),

his barp measured 50 by 60 ¥t {15 x 18m), with
10f t (3 m) sidewalls and an 8-Inch (2 cm) ridge open-
é; Acap, 8 inches (20 cm) above the ridge, covered the
r%;e openrng Aconventronal “A"roofwith translucent
anels allowed sunlight in. Curtains on the sidewalls
%ould be positioned to Tacilitate or restrict air movement
Figure
’ Wet-calfbarns were filled as calves arrived at the
geratron and then maintained as a closed rouF until
calves were weaned and moved. Three identical “wet-
calf’ barns existed, referred to as barn one, two and

—w-r:mu-w ‘ ff,f T

A 7': MRNERN R i
&
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i ure 1. Wet-calfbarn pens illustrating the distance

?ween pens and pen construction.
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Frgure2 Wet calfbarn
three. As calves were agmitted, opposrng pens were

filled, sothat calves of similar age faced each other. Most
ofthe time, the entire barn was filled within two weeks.

Calves were fed a 28% groteln 20% fat milk re
glacer at 2.2 Ib? kg) of powder per da

2% protein calf starter grain mix wa provrded free
choice. Calves were weaned at aBproxrmate g five weeks
of age; gain was typically 15 | % [ day from
admission to Weanrng Afterweanrng e22% protern
8rarn mix was fed to 3 maximum rateof 71b (3.2, kg) per
ay until three months ofage. Atotal mixed ratioh' was
ed from that age until 11 months of ade when calves
Were either drscharrged or transferred 0 another unit
for further conditioning and breeding.
Original management protocols called for workers
to enter te wet-calfbarns wearrnP boots free of visible
dirt, and dip their feetin a disinfectant solution. Varjous
products had heen used, mcIudrng chlorhexidine,
BeroxygenSand henol solutiondilut
el diréctions orkgrs wore disposaple rubber glovea
when feeding or providing care. Sick animals were treate
last, and gloves were changed between sick animals,

At approximately five Weeks of age, calves In two
adjacent ows facrn%eac oth erwereweanedrngroups
ledving_half of the barn empty, and moved intd group
Bens Wlth erght calves per pen Later, pens were com-

ined to make Iarﬁ;er groups, and finally calves were
putinto free-stall ousrn?

After a “half-barn” of calves were moved, pens were
removed {o be cleaned, pressure washed and'a disinfec-
tant applied, while the other half of the barn stil| had
calvesn it. Either chlprhexidine, Peroxygen or Phenol
Productwas used for disinfection, following label direc-
lons, Bayn floors ang walls were also cleaned and dis-
Infected, first by scru bmd and then pressure was mg
Pens were then replaced, fresh straw and sawdust be
ding was added, and new calves admitted.
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by bucket, A

d according to la-

Followin t es rotocols, pre- Weanrngde ath loss
wa325% 16/ 0% exact binomial c%nr ence Inter-
val, 15- 4.0% fromJanuarylthroug July 31, 2001
(pre-outbreak).

Description and Results of the Outhreak

orthe purpose ofths report a case of salmonel-
Iosrs Was erne asaca fwith a rectal temperature
ab ove (t Pbood drarrhe and weakness
with orwrthou contirmatory bacterro ogic culture of
Salmonella, All calves at the outset ofthe outbreak had
bacteriologic confirmation, as jd most subsequent sus-
pect cases.” All cases were identified b}/ one oftwo people,
addrng consistency to the case definition and enumera-

_ OnAugust 19, 2001, athree -day-old calf, housed
in barn thrée, had a rectal temperature of 104.2°F
£4 C) and bloody diarrhea. Feces was submitted to
he New York State Animal HeaIth Diagnostic_L ab for
culture, and yielded Salmone a group C2.l The calf
was treatedwrth oraleectro gtes nd cettro ur a min-

Istered sybcutaneously at 1. ? every
12 hours for four days, and recovered uneven uI Th |s
calf originated from source farm_12, and had a serum

total protein of 5.4 gm/dl at the time of admission.
ver the nexttwo weeks, 11 calves in barn three

developed srdns compatible with salmonellosis, and eight
died. Six ofthe erPht calves had total protein values
less than 5,0 gm/dl'at admission. Rectal swabs were
submitted for culture from_the 11 calves; all yielded
Salmonella serogroup C2, with no other pathogenic bac-
teria cultured.

E. coli was isolated from the calves, but ﬂenotgfarng
revealed no pathogenrc ad esrns o toxrns
nella isolates weré eventual X/confrrme to be serot pe
S. Newport by the National Veterinary Services Laho-
ratories, Veterinary Services, Animal and Plant Health
InsPectron Service, United States Department ongrr
culture (NVSL, VS, APHIS, USDA), Ames, lowa. ~In
addition, fresh feces were submitted for detection of vi-
ruses and protozoa, but none were found.

Antimicrobial susceptrbrlrt}/ testrng showed resrs
tance to most antimicrobials testéd except for
trimethoprim/sulfamethoxazole TMS(Z amrnogl cosides
and enrofloxacin; the latter two weré not uséd, Some
isolates showed resistance to all drugs in the test screen
avarlablefortreatment Including TMS, as the outbreak
Proglressed Table 1), Most calves were treated extra
abel with TMS, with approprrate supervrsron n¥t e
attending, veterinarian. A dosage of
trimethoprim and 800 mg ofsulfamethoxazole Was grven
oraIIy every 12 hqurs for seven days.

Most early disease was limited to barn three, but

as barn one was poPuIated a similar disease pattern
occurred, and one calfdied. Asimilar pattern occurred
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Table 1. Susceptibility testingfor selected antimicrobials to Salmonella isolates.23
Date of culture Samplesource ~ TMS  Ceft  Flor ~ Gent  Enro  Amp  Sulfas  Neo  Oxytet

8-23-01 calf S R R S S R R S R
8-28-01 caF S R R S S R R S R
8-29-01 C S R R S S R R R R
9-11-01 calves S R R S S R R f R
10-5-01 ca v$s S R R R S R R SR R
10-23-01 clal R R R R S R R R R
10-24-01 ca v?s S R R sR S R R R R
10-30-01 clal S R R R S R R R R
10-31-01 calves S R R SR S R R R R
11-6-01 ca S R R I S R R R R
11-9-01 ca S R R S S R R S R
112101 ca R R R R S R R R R
11-27-01 calv?s R R R R S R R R R
12-11-01 cal R R R I S R R R R
12-20-01 environment S R R I S R R R R
12-21-81 calves R R R R S R R R R
1-9-0 elfers R R R S S R R R R
1-28—82 elfers R R R I S R R SR R
1-30-02 calves R R R R S R R R R
2-1-02 heifers R R R I S R R R R
Performance Standards for Antimicrobial Disk and Dilution Susceptibility Tests for Bacteria Isolated from Animals: Approved
Sandarg. ?(eco,na gards I 32 Nimber s NCCLS 8 GRecoy et Sie 110 Wape, PA_ 406110 tﬁ)&\j.
ome breakpoints are not necessarily validated for salmonella, e.g. ceftiofur, and performance of'susceptibility testing does not

Imply trea,tnI)ent recommendations. _ _ _
& ='sensitive, 1= Intermediate, R=resistant, T_Mf;,:trlmFthopnwlsulfamethoxg
Gent:gentamlcm; Enro=enrofloxacin; Amp=ampicillin; Sulfas=sulfathiazole, sulfa
Neo=ngomycin; Oxytet=oxytetracycline.

z0le: Ceft=ceftiofur: Flor=florfenicol:
dQImethoxIne or sulIfachIoropyrlfgazfne;

as barn two was filled with new calves and as a new On October 19th, a five-day-old calf in barn one
Populatlon ofcalves were housed in barn three. Attimes,  developed clinical signs ofSalmoniella infection. Within
he population of calves in these barns was decreased  a few more days, most calves in this barn were ill, and
to reduce the density of susceptible animals. six animals died. Asthe next barn was filled with calves,
The morbidity pattern su%gested that calves from ~ workers cared for the new calves before going to_barn
source farm 12 were infected at'the time of admission. ~ one. Boots and clothing were changed after working in
Fecal cultures from calves, less than four days oldwhile — barn one. Despite this effort, salmonellosis soon devel-
still on the source farm (farm 12), confirmed the link  oped in the barn being filled with new animals. The
between the source farm and the outbreak on the rais-  decision was then maae to refuse all calves from source
ingunit,. , - farm 12, and to reject any calfwith serum total protein
T0.avoid ,brmgm% infected calves into the facility,  below 5.0 gm/dl. , ,
the rajsing unit staff began delayln? admission of anil- . Atthis time, outside consultation was sought and
mals from’ source farm “12 until’ calves were approxi-  a visit to the raising unit was made to investigate the
mately one week of age. During that time their  outbreak and make management recommendations.
temperature and manufe were monitored closely. 1f —  On October 30th managemen\ proto%ols Were re-
signs ofSalmonella Infection were noted, treatmentwas ~ viewed. In addjtion, environmental samples were col-
Instituted, and admission was further delayed untilthe  lected by dragglnq Ax4 swahs drenched In'sterile double
calfreturned to clinically normal health. Once admit- stren?th skim milk in the transporting trailer, admis:
ted, calves from farm 12 were housed in hutches 30feet ~ sion foom flogr, gravel walkways betyeen barns, calf
(10'm awa%from any other animals. barn floors, floors in rooms where milk replacer was
rom September 26 to October 19, 2001, verY few Prepa[e_d and one_foot bath located at the entrance to
calves with clinical signs consistent with salmonellosis,  the.raising unit. This footbath contained a peroxygena
and no deaths, were'noted. It was believed that the  disinfectant mixed according to label directions. "All
outbreak was under control and essentially over. This  swabs, except the ones froni the transporting trailer,
assumption proved to be false. were positive for Salmonella serogroup C2. Suggestions
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for changes in protocols de3|%ned to reduce spread of
the Rath %en bY ersonnel movement were made, and
the human health risks were stressed.

The raising unit began filling another barn on Oc-
tober 29th and once argam It appedred the qutbreak was
sunsiging. Disease problems were minimal as this barn
was filled, and only one death occurred. Because the
number ofincoming calves was reduced at this time, it
took three weeks tofill this barn. This allowed time for
the staff to completely empty barn one. |t was thor-
oughlycleaned and sanitized with a phenol disinfectant

and sat emg)tgf rthre der\]ys_. _

On November 12th, ervironmental testing was re-
Peate,d, coII,ectln? samples from similar locations as be-
ore, including a footbath that had been emptied, rinsed,
and made fresh only a few minutes earlier. Salmonella
Was aqam cultured from most locations, including the
footbath. This footbath solution had just been changed
_andta Perox gen disinfectant3had been added accord-
Ing to

! On November 19th new calves were put into barn
one, and filled bﬁ December 6th but by that time new
cases of salmoneflosis were noted. Atthis time, the staff
suspected that infected calves were coming from a sec-
ond source farm because some animals began showing
slgns within one or two days after arrival.. Pre-admis-
sjon culture results from afl calves from thjs farm con-
firmed this suston, and no more animals were
accepted from this farm. o _

(At this time a new protocol was instituted to dis-
continue using foofbaths. Instead, segarate boots and
coveralls weré maintained in each wet-calf barn, and
were worn only in that barn.  Also, “calf-carts” used to
move calves ffom the receiving room were no longer
brought into the harns with new calves to avoid Salrio-
nella’contamination from the tires that were contam-
nated on walkwa}(s. Instead, a staff member outside
the.barn would ift the calf out of the cart and_place it
|n3|dg the barn through an open door to an inside staff
member.

Also at this time, additional calfhutches were pur-
chased, and all new calves were placed in these hutches
for two weeks. This allowed the next barn In the rota-
tion to remain empty after cleaning and disinfecting.
Swabs taken from concrete floors in‘this barn after ini-
tial sanitizing with phenol demonstrated ,Iarge numbers
of Salmonella organisms, so. it was disinfécted again
using a glutaraldéhyde disinfectant.3 Swabs taken for
culture after the second disinfection showed Salmonella
was still present, but in very low numbers. New calves
were placed in barn three beginning on December 21,
etween August 1 and December 31, 2001,
preweaning mortality was 10% (40/404) on the raising
unit. Thir ¥-3|x (8.9°%; 95% exact binomjal confidence
interval, 6.3- 12.10) ofthe deaths were calves that were

abel directions,
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either culture-positive for Salmanella and/or had S|g_ns
consistent with our case definition of salmgnellosis.
After the outbreak (January 1- October 1 2002) the
pre-weaning mortallt%/ decréased to 1.4% (9/533). "Fig-
ure 3 shows the number of calves treated at least once
for signs copsistent with our case definition of salmo-
nellosis, and the number of deaths by week during the
outbreak. The age at first treatment ran%_ed from1- 25
days (median =8).. This was.a median offive days after
arfival at the rearing unit, The age at death for calves
with salmonellos)s ranged from 4- daeys gmedlan:14.
At least seven ofthe dead calves représentative of sal-
monellosis cases received a full necropsy. All were fluo-
rescent antibody negative for BVDV, rotavirus and
corgnavirus, and all were culture-negative for patho-
genic bacteria. The final diagnosis forthese calves was
Salmonellosis. _

Farm records of calves admitted from August 1
2001 to December 31, 2001 showed calves with a'serym
total protein less than 5.0_%m/d| nad an odds of ayin
2.31imes hlgher (95% confidence interval, 1.01- 5714
than those calves with total protein greater than or equa
to 5.0 gm/dl (Table 2). Results frm a logistic reg,res,-
sion analysis controlling for herd effects showed a Simi-
|ar association between low total protein and mortality
(odds ratio = 2.3; 95% confidence interval, 0.9 - 5.9).

Atter December 21, 2001, no new clinical cases oc-
curred anywhere in rLhe facility. Environmental swabs
taken in February of 2002, from the same sites as ear-
lier, cultured no Salmonella pathogens.

Discussion

_De5|gn ofthe calfbarns at this raising unit did not
provide adequate isolation between susceptible calves
once a virulent pathogen was introduced. While calves
could not touch each"other, they were housed in close
Prommlty. Pens were open at the front and rear to al-

ow cross-ventilation, but this same feature may have

~——

mSalmonella
mDied

I
il |3

* 4P & # # 4 # <«utt P s

Figure 3, EPidemic curve of clinical salmonellosis
cases and deaths before weaning from all causes.
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Table 2. Two-hy-two table ofcalfmortality attributed
to salmanellosis by measure, of transfer of
passrve immunity as determined by refrac-
ometry with a cut-point of 5.0 g/dl:

erym total protein Mortality
?gm%’h Died Survived  Total
<50 9 47 56
>5.0 2 31 348
Total 30 368 404

Odds ratio; 2.28 %)5% confidence rntgrval 101 - 5.14)d
Attributable fraction: 56.1 (9% confidence interval: 09 80.5)d

allowed aerosol and_splashing movement of pathogens.
Preweanrng morbjdity duringthe outbreak ranged rom
25 t0 95% once the drsease ag&eare In a bam, and
preweanrngmorta ity ranged from 2t0 31%. At the same
ime, none"ofthe 32 caIves raised in individual hutches
suffered an%serrous Il[ness, desprte being within 30 feet
0 mfecte ams, and careq for b%the Same staff per-
sonnel during the worst ofthe outbreak. Araising Unit
under the author’s CEG supervision at another site
was designed with pens arranged as one shel-
tered row, wrth 50 feet rh ?between rows Conta lous
disease, ncluding Salmonefla sero roup has een
infroduceq at this facility with vir uaIy N0 apparent
transmission among calves.

The raising unit’s protocol for moving weaned
calves eonsrsted ofmovrn halfbarn”at a time. How-
ever calves admitted [p]revrously were present in the
other two rows, In some cases, these calves were the
next group to be moved, and thus several weeks old.
Whilg' this practice is an obvious weakness.in the
biosecurity program, calf losses were 2.5% durrng the
seven months prior to the outbreak, and 14% diring
the 9 months following the outbreak, much better tharf
t e national averade of 10,5%.2 In addition, changing

rotocol so that an entire barn was emptied, disin-
ect d and left emth forthree days did not p)revent new
cases from_occurring. The practice of moving *half-
barns”, while not desrrable was used successfully be-
fore the introduction ofS. Newport. Emptyrn?the an
completely before refilling was not sufficiént fo prevent
new cases once the outbreak started.

Multiple culture-positive environmental sites
throughout the raising unit suggest that workers and
.equipment movement had carriéd Salmonellg around
the “wet-calf’ area, Similar samples taken after thor-
ough cleaning and disinfecting one barn showed the
pa ogen remained.. Even aftefthe barn was empty for
wo weeks, and disinfected with an extremely potent
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gent ccultures from various sites in this barn still re-
aled the presence of small numbers of pathogens.
Brofrlms are believed to protect some gath gens from
disinfectants. Research that simylated a barn floor
showed that Salmonella can survive in thrs environment
for 5.5 years. B This sug%ests it 15 very difficult to to-
tally eIrmrnateS Newportwith practical on-farm clean-
Ing and disinfecting processes.

In retros ect, itappears thatbrosecurrty protocols
use at th erarsrng(pnrtwere adequate yntil avrrulen(t
pathogen was [ntroduced and/or some other undetecte
managementchan e gccurred. Once introduced, a weak-
ness in purldrng esign could contribute to extensrve
pread ofthe diSease within the barn. Additionally, rtrs
ear th atdrrpgrn%bootsrnfootbaths even When Visi g/
clean, was not effective for preventing the spread
Salmonella. In fact, a “pretty clean” foptbath was cul-
fure-positive, as well as the one Where the drsrnfectant
had just been changed.. Changes made to keep seIp
rate hoots and cIothrnd in each wet-calfharn appeared
to reduce the spread ot Salmonella.

Despite the inapility to eliminate the pathogen the
Salmonella outbreak ended quickly once the second in-
fected soyrce farm was identified and calves from it no
longer admitted. This suggests that man}/ calves can
resist a pathogen chaIIeanJe 4 long as the Infectious dose
ofor?anrsms IS relatively low, t elr immunity is_ad-
e uaean the hiosec rrt plan Imits the spredd ofthe
pat oden However, r dding the Qrganism Is
admitted to the population and sheds a suffiCient dose
of pathogens, then additional sick animals areIrke |f
th y are suscepn)trble and transmrssron can readi cy
cur; Although the reason for the decrease In new cases
In this outhreak is unknowp, Itis possible that stopping
the introduction of calves from Infected farms played a

ivotal role. Aprevious report su%gestst at 1dentifica-
jon of pre- rnfep(ted animals can be helpful in control-
Ing an outhrea

Serum total protein levels for all calves were de-
termined at admission, and the rarsrng unit reserved
the right to reject those with [evels below 5.0 gm/dl.

Calyes were not rejected for this reason prior fo and
durrn th eearglftages ofthe outbreak, bptas the prob-

orsene alves with low serum total protein were
refused. Farm records of calves admitted from August
1, 2001 to December 31, 2001 showed that the odds of
calves dying was 228 times higher 1f the serum total
protern Wwas less than 50 gm/dl com ared to those with
a total proternrpreatert an 5. r%

thas beerre ortedthatrf orethan lS%ofcaIves
ina rg ensrtyca fenvironment are immunodeficient,
then the entire group of animals is very susceptible o
an infectious disease outbreak.LFurther, it has been
shown that serum protein concentrations <5.0gm/dl, as
measured by refractometry, were associated with in-
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creased mortality on.a dairy rePIacement facility with
endemic salmaonéllosis. BPrior to the decision to'reject
any calves with serum total protein levels below 5.0 gm/
dl,"11% of all incomin caIst were pelow that thresh-
old. However, 31% of the calves In the barn where the
outbreak first started were below, the threshold, which
may have been a factor that facilitated the outbreak.

Concern was _exPressed Ahat some Infected calves
that recovered clinically would remain infected in a sub-
clinical carrier state.” Serial culture of pooled fecal
samples was used to identify heifers shedding Salmo-
nella in their feces. . Five pooled samples, made UP of
manure from six animals, were submitted for culture
before they were released from the facility at approxi-
mately 11'months ofage. This raf_uce was applied to
all animals admitted into the facility durlrbgzt e out-
break, from August 1 to December 31, 2002, These
pooled samples were collected approximately every other
day until five were obtained. Ifany ofthe pooled samples
were positive for Salmonella, then each individual was
cultured. Using this method, four animals were found
to be shedding Salmonella, and were sold for slaughter.
All four appeared clinically normal, and were normal
Size.

S. Newport can develop resistance to antibiotics
|abeled for use In dairy cattle, as was true in this case.
Early In the oytbreak, the decision was made to use
extra-label anfibiqtics under the supervision of the at-
tending veterinarian. However, enrofloxacin was not

ysed due to the FDA prohibition of extra-label usage of

this drug., In addition to trimethoprim/sulfamethoxazole
(TMS), trimethoprim/sulfadiazine was used tfoth_ as ﬁn
Intravenous injection and as an oral paste, folfowing the
dosages recommended for horses. This was done When
one group of tests sugfgested greater sensitivify to this
product. A number 0f supportive therapies, including
Intrayenous and ?ral electrolytes, B-vitamins and non-
steroidal anti-inflammatory drugs were administered
to some animals. ,

Use of an autogenous bacterin was not favorably
considered because “efficacy data were lacking. One
study showed that cattle vaccinated with an autogenous
bacterin made for the sero?_roup onthat dairy had simi-
lar fecal sheddm%, mortality and milk production as
unvaccinated controls.7 N

_Atone point all incoming calves were administered
trimethoprim/sulfadiazine paste for the first five days
Inthe unit, but this did not appear efficacious. In addi-
tion, in mid-November isolates_from calves and heifers
were 1o longer suscefmble to TMS.
TMS likely caused Salmonella to develo? resistance. In
our opinion, the focal point for Salmonella control must
be on 8reventlon rather than antimicrobial treatment,

On several occasions consideration was given to
refusing additional calves until the Salmonella outbreak
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Increased use of

ended and the pathogen_load in the environment was
reduced. However, th ra|_sm% unit had signed contracts
to provide care and h?usmg of all calves from several
farms. Many ofthese farms no longer had facilities ana/
or gersonne_ to raise theiy own réplacements.  There-
fore the decision was made to continug accepting new

animals, while working to stop the outbreak.
Conclusions

This case su%%ests thg f_oIIowing recommendations
for the managem t ofa qairy replacement-raising fa-
cility that assembles neonatal Calves from several solirce

arms; _ _

1. Determine the adequacy of passive transfer of
Immunity by testing serum total protein by re-
fractometry or an equivalent test. In this out-
break, calves with total protein below 5.0 gm/dl
were at significantly greater risk of death™than
those above this level,

2. IfSalmonella is associated with epidemic scours,
testing incoming calves for pre-existing Infec-
tion may aid in"decreasing the envirorimental
dose ofPathogens and breaking the transmis-
sion cycle.. This gractlce was temporally related
to mn_gatm,%th outbreak on this raising unit.

3. Antimicrobial resistance may develop rapidly
durmq the course ofan outbreak. Here, resis-
tance To TMS occurred near the time it wag ad-

ministered to all calves at arrival at the ra|smP

unit. Relying on antimicrohials to m na?eSa-

monella ma onlg De_ usefyl In the short-term,

espemalll\w en dealing with multi-drug resis-
tant S. Newport. _

4. Do not depend on footbaths to kill pathogens,
GSBGCI?”y Salmonella, |t was cultured Trom
multiple Tootbaths on this raising unit during
the outbreak. Instead, rowdmg separate boots,
clothing and rubber gloves to be worn in each
calf barn and adhering to traffic flow patterns
that do not allow cross-contamination of mul-
tiple areas will |ikely be more effective for map-
a mg the risk associated with epidemic
salmonellosis. o

. Adhering to these guidelines should minimize the

introduction and_spread of Salmanella or other conta-

gious pathogens in‘a calf and heifer-raising unit.
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