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Summary.

Background:=Antimicrobials are widely used in Australian veterinary practibesno
investigation-ntdhe classes of antimicrobials usedlos appropriateness o$ein horses
has been catucted.

Objectives:The aim of the studwas todescribeantimicrobialuse for surgical prophylaxis
in equinepractice in Australia.

Study design Crosssectionalquestionnaire survey
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Methods: An online questionnaire was used to docunagnimicrobialusage paérns
Information solicited in the questionnaire includddmographiaetails of the respondents,
the frequency with which antibiotics were used for specific surgical conditrmsiading the
dose timing and duration of therapy) and practice antimicrobial use policies and sources of
informationrabout antimicrobials and their uses.

Results: In‘total, 337members of the Australian veterinary profession complkskegurvey.
Generally,"the choice of antimicr@biwas appropriate for the specifiequinesurgical
condition, dbut the dose and duration of therapy varied gré@tije there was poaoptimal
compliance. wittBritish Equine Veterinary Associatigquidelinesn all scenariogrange 1 -
15%) except removal of a nareerated dermal mag42%), suboptimal compliance
(compliant/antimicrobial drug selection but inappropriate timing, dose or duratiorrapyhe
was moderate fall scenariogrange 48 — 68%) except for aninfiected contaminated
wound over the thorax, where both optimal and suboptimal canga was very podi%).
Veterinariangracticing at a university hospital had higher odds of compliance than general
practice veterinariangdds ratio 3.2, 95%ClI, 1.1 to 8.9, P = 0.03).

Main limitatiens: Many survey responses warallected at conferences which may
introduce selection biaas veterinarians attending confereneesy bemore likely to have
been exposedto contemporary antimicrobial prescribing recommendations.
Conclusions:Antimicrobial useguidelinesneed to be developed and promdtednprove
the responsible use of antimicrolsiah equinepracticein Australia An emphasis should be

placel on antimicrobial therapy for wounds and appropriate dosing for procaine penicillin.

Introduction

Antimicrobial use in humans and animals generates selective pressure thafaelects
increased levels @ntimicrobial resistance in bacterial populatifhsg]. With the growing
threat of antimicrobial resistant bacteinamedical hospitals, the community, and in animals,
there is anvinereasirfgcus on veterinary antimicrobial usggé. Companion animals,
including horses, and their owners share skin and gut microbiota through direct, auititac
exchange.eéintimicrobial resistant bactenmssible/5-10]. Data on the amounts of
antimicrobialuse, inanimals inAustraliais limitedto periodic reports provided liie
Australian Pesticides and Veterinary Medicines Authority, whicbhnds the amounts of
antimicrobialdrugs imported for us@ the veterinary and agricultural sectft4]. While
these data provide a useful starting point for impradnicrobial stewardship, the

guantities reported cannot be stratified by species or production type, Excapecific
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formulations,such as intramammary therapies, where use is largely limitbé toeatment
of clinical and subclinical mastitis iradty cows Recent studiefom Canada [12; 13] and
the United Kingdonj14] have concluded that inappropriate use ofraictiobials is common
in horses. Howevethe classes of antimicrobglthe appropriateness of drugsde and the
durationtof therapy used by equipeactitionerdn surgical prophylaxifiave not ben

comprehensively examined.

The Australian Strategic and Technical Advisory Group on AntimiatdResistance
(ASTAG) issuedmportance rating of antibacterials used in human health in Australia in
2015 [15].0f the antimicrobials licenced for usetinrses 3° generation cephalosporins are
listed as highdimportance by ASTAG and thereforeie@mmendethatthey should only
be used where“culture and susceptibility testimgpther compelling clinical evidence

provide justification fottheir use.

In Australia, there are no guidelines for antimicrobialinsequinesThe British Equine
Veterinary AssociationBEVA) has releasednéimicrobial use guidelines, including
guidance for antimicrobial use in surgical prophylaxis [16]. These guidelines recaimme
administration of penicillin preand postoperatively for 24 hours for clean surgeries,
penicillin and.gentamicin pre- and post-operatively for five days for contaminaigelies
and penicillin'and gentamicin pre- and post-operatively for ten days for high risk surgeries
For uncomplicated contaminated wounastimicrobialtherapy is not recommended. While

these guidelines provide a necessary first step towards the implementation of veterinary

antimicrobial stewardship, audihd feedback are necessary to improve prescribing practices.

Antimicrobial use for surgical prophylaxis has been an area in human medicine where
application.of guidelines and monitoring had te more appropriate antimicrobthlerapy
[17].

The aim ofithissStudy was to investigatdftreported antimicrobialise in a range of surgical
conditions«m equingractice in Australi@nd to assess compliance with BESARROTECT

ME guidelines:

Materials and methods
Details ofthe source, eligible and study group for this study are desaibedherd18].

Briefly, theeligible population comprised those registered veterinarians who werengyamki
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100 equinepracticein Australiaatthetime of completion of the questionnaifestimated to be
101 2960 veterinarian$l9] in 2015).

102

103  Sample size calculations

104  Sample sizerealculations were carried out to determine the number of respoadained to
105 make appropriate inferences from the survey. To be &4ain that our estimate of the

106  population prevalence of veterinarians using a given classiofiartbials was withir6% of
107 atrue population prevalence of 50%, a total of 245 completed suwesgsequired Sample
108 size calculations were carried out assuming a 50% population prevalence because this
109 provided the largest sample size estimate for a constant margin of error.

110

111  Study data were collected and managed using REDCap electrontapaitee tool$20].

112  The surveydetalls are described elsewh§t8]. The equinesurgicalscenariosncluded in

113  the surveywerecastrationaclean wound that is suturegmoval of a nondcerated dermal
114 massa contaminated wound over the thorax that was not sutured and not irdected,

115 uncomplicatedsmbilical hernia repajratransphyseal bridgeith alag screwandan

116  uncomplicated.eye ablatioageSupplementary Iltem 1).

117

118 Dataanalysis

119 Data were downloaded from the survey softwate spreadsheets (Microsoft Office Excel,
120 2016). The entire equine section of the survey had to be completed by each respondent to be
121 included inthe analysis of equine practitioner antimicrobial udagscriptive statistics were
122 computed/with percentagés each responsealculated as thproportion of the total

123  number of respondents answering a particular question. Where respondents regittieg th
124  did not perform a specific surgempeywere excluded from the analysis for that question.
125  The data.were. analysed using sampling wejghts, to provide a estimate of the inverse
126  probabilityref-aweterinarian’s involvement in the survey, as the numbers of respondent
127  varied by state«0r territoryvhichwere quantified as follows:

128

N E tion 1
W, = 7 quation

129
130 Where N is the number of registered veterinarians in each state @ryani2016, andh is

131  the number of veterinarians who completed the survey from each state. Throughout this
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132 paper, all profession level data are described using adjusted valueshasedey design,

133 sampling weights and finite correction factors. Proportions of questionnsgenses are

134  reported as unadjusted counts.

135

136 A logistieregression model was used to identify individual veterindenael-characteristics

137 that were associatedth appropriate antimicrobial usage. The explanatory variables assessed
138 in the modelincluded the type of practice in which the respondent worked (mixed species,
139 large animaglequine only, practice location (rural, metropolitgryear of graduation (ttse

140 who graduated.up to and including 2011 and those who graduated after 2011), gender,

141  position in‘the practice (owngrartner, associate, casdiatum), the size of the veterinary

142  practice (one/ortwo full time veterinarians, more than two full time veteans), whether

143  or not the respondent had postgraduate qualifications, and the presence or absence of a
144  practice antimicrobial use policy. The outcome of interest was a proportion, tubere

145 numerator was the count of questions in whiehrespondent as compliant with BEVA

146  guidelines'and the denominator was the total number of scenarios answered ivethe sur

147  Generaliseddinear regression models were fitted, and Z tests perfosimagfunctions

148  within Stata,v13.

149

150 Unconditionalkassociations between each of the hypothesised explanatory vésiles

151 above and the outcome of interest were computed using the odds ratio. Explanatorysvariable
152  with unconditional associations significant at the P<0.20 levsid@d) vere selected for

153  multivariable modellingAll explanatory variables meeting this criterion were entered into

154  the multivariable modeExplanatory variables that were not significant were then removed
155 from themultivariablemodel one at a time, beginningtivthe least significant, until the

156  estimated regression coefficients for all explanatory variables retained were significant at an
157 alpha level of less than 0.05. Explanatory variables that were excluded at thedretairsg

158 stage werettested for insion in the final model and were retained in the model if their

159 inclusion changed any of the estimated regression coefficients by more than 20%.

160 Biologicallysplausible tweway interactions were tested and none were significant at an alpha
161 level of 0.05:

162

163  Results

164 A total of 337 members of the Australian veterinary profession completed the survey. All

165 states and territories were represented, as were recent and older graduates. Respondents were
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predominately from first opinion practice (872jth the remaindefrom referral and

university practice (13%JEquine-only practitioners represented 31% (95% CI, 21 to) 40%
respadents, while the remaining 69% (9384 63 to 75% treated a miture of species

(3.0% equine and bovine, 8.5% equine and companion animésediine, bovine and
companion-animals) heveterinariangompleting the survey served a variety of client
sectorg39% pleasure horses only, 7.5% racetrack only, 3.1% reproductive practice only and
50% crossing a mix afector$. Few practicesiad an antimicrobial use iy (20%, 95%CI,

11 to 31%).

A very wide.range of sources of information on antimicrobials for surgical prophylaxis were
reported, with no single source of information predominating. Practitioners reparigd us
experience’(1%); continuing education (%4), andtextbooks (11%) most frequently, with

7% reporting the label as an important source of informakiawing an antimicrobial use
policy did not change the sources of information reported by clinicians, with only 7.1% of
practitioners with a policy in place reporting this as a source of informati@mtimicrobial
therapy. The amount of contamination (33%) and surgical conditiof®) (@8re the most
frequently reported influences on the demgo prescribe antimicrobials in the surgical

scenarios.

Antimicrobial use

The five categories indicating the frequency of antimicrobial use for eachauwrgilition
were combined intthreegroups (always/frequently, sometimes/rarely and never). Removal
of a nonulcerated dermal massid the least antimicrobial use; antimicrobials were used
always or frequently by 26% of respondestanetimes or rarely by 34of respondents and
never by 40% of respondenthefrequency of antimicrobial usgashigh for all other types

of surgery(Fig 1).

Overall, themast frequently prescribed antimicrobial class in this swasyhepenicillins
(70%), predommartly procaine penicillin (9%). The only other frequently prescribed
antimicrobials were trimethoprisulphonamide (16%) and gamicin (12%). All other
classes represented less than 1.3% of all reported antimicrobials in the(Big\&y
Penicillinwas themost commonly usedntimicrobialfor al thesurgical scenarios (486%
of respondets across scenariod)se of trimethoprirsulphonamide or a combination
therapy of penicillin and gentamicin wereafsequently reportetbr all scenarios excefpor

castration(Fig 3). There was a very low incidence of use of antimicrobials witlgh
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importance rating (0.7%), wittird generation cephalosporibsing the only drugs in this
group with use not exceeding 1.9%amftimicrobialsusedin any one scenaridhere was
wide variation in duration of therapy between scena@astrationvas theonly scenario in
which antimicrobial therapy was stopped within 24 hnhgstrespondents (86).
Antimicrobial'therapy was the longdst both wound scenarios, with 74% and/&8f
respondents indicatinfpey treatedor 3-7 days for contaminated woun@®t infectedand

left open to heal by secondary intention) and clean wounds thasutered respectively.

Optimal compliance

Compliance with BEVA guidelinesn the use or non-use of antimicrobials, drug choice,
dose,and duaration of therapy was evaluated as well as overall agreefttettiese
guidelines.”A 10% margin of error walowedwhen assessingpmpliance with guidelines
for dosageCompliance was classed as optimal if the therapy complied with all
recommendabns, suboptimal if the correct drugatbe was made but dosiyrationof
therapyor timing of antimicrobial therapy prior to surgewere not compliant, and non-
compliant if.drug choice was inappropriateif an antimicrobial was administered when
none was recommended by the guidelines. The frequency of optimal compliance for the
different surgical scenarios ranged from 1.t1042%. Except for removal of a nareerated
dermal massoptimal compliancevas low for all scenariod.1% to 25%)(Fig 4).
Suboptimal compliance was common for all scenarios, mwiaktrespondents selecting the
appropriate antimicrobial age(86%to 68%)(Fig 4). Suboptimal compliance was not

evaluated fothe contaminated wound scenaa®antimicrobials wernot indicated.

Suboptimal compliance

Optimal compliance was lodue to inappropriate dose, inappropriate timing of
administration.of drug and/or inappropriate duration of therapy. Timing of administration
was the aspectithat wiee least appropriate ail scenariosexcept whemreating a
transphyseal-bridge with a lag scremith fewerthan 20% of respondents reportiirging

their administratiorof antimicrobialsto generateffective serum antimicrobial
concentrations,at the time of surgdrythe vast majority of cases the penicillin administered
was intramuscular procaine penicillin, with 38% of respondents administeringitihiis 30
mins before surgery and 33% administering it after surgeryhe timerequired tareach
maximalplasmaconcentrationsf penicillin after intramuscular administrationmfocaine

penicillin in horses is 3.5 hours [21], administration in the 30 minutes before surgery wa
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classed as inappropriafene dse of antimicrobials was alsommonly inapproprie, with
fewerthan 30% of respondents reporting using appropriate doses of antimiciolithls
scenarios exceptansphyseal bridgingubtherapeutic dosing of penicillin accounted for the
majority of under-dosingyith 68% of all procaine penicillimoserates beindower than that
recommended-in the literature, whereas only 12% of gentamicin dose ratéswegithan
those recommended the literatureDuration of therapy was also moderately to highly
inappropriate irall scenariosexceptwhen performingastration, as thegxceededhe

recommendation in all instanc@sg 5).

An individual’s everall optimband suboptimal compliance wealculated as the proportion
of optimal @or suboptimal compliant scenarios amthrggtotal number of scenarios completed
in the questionnaire. There was marked variation between individual respondentsy rangi
from 1% to 100% overall optimal complianc&hedistribution of the proportion of scenarios
that were compliant wasot normally distributedAfter adjusting for the effect of practice
type,species treatedize and locationgender, position in practice, theesence or absence
of postgraduate/qualifications arile presence or absence of a practice antimicrobial use
policy, the ‘edds.of compliance w&s2 times higher in university veterinarians compared
with general practitioners (95%il, 1.14 to 8.91). There was a trend towards lower odds of
compliance insrecent graduatgsgduated after 2011) companeih older graduates
(veterinarians whgraduated in or before 2011) (OR 0.60; 96%50.35 to 1.01; P = 0.056)
and in practitionerfrom Western Australia (OR.5; 95%CI, 0.26 to 1.01; P = 0.056).

Discussion

Thisis the first survey to investigate antimicrobial use by egpiractitioners in Australia
and the first to report on compliance with antimicrobial guidelines in equine gurger
Consistent wittBEVA's PROTECTFME guidelines [16]antimicrobial uséor surgrcal
prophylaxisswas‘commonly reported and the choice of antimicrobial drug was apgrapriat
most instaneegor all scenario$n which theywere indicatedThe predominant use of
procaine_penicillin differed from a survey of antimicrobial use by equine poa&tit in the
UK, in which'the use of trimethoprim-sulphonamide predomindié}l but this survewlso
included medical conditions and tmsy haveaffectedthe choice of antimicrobial’he
frequent use of prophylactic antimicrobials for routine elective surgeriesasaastratbn

and dermal mass removal might be expected in ambulatory practice because of the need

perform surgery in exposed (outdoor) conditidhiswever lessthan 25% of respondents
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selected surgical conditions as a factor important in the decision to use or not use
antimicrobials Thisimpliesthat use of antimicrobials for surgical prophylaxis is routine in
equine practice, even for clean surgeréagl there is little consideration of the actual need
for antimicrobial therapy in these scenaribere is evidence that, in some situations, clean
surgical procedures performed without antimicrobial prophylaxis have similglication
rates to thosperformedwith prophylacticantimicrobial therapy22] suggesting a need for

re-evaluation of the need for antimicrobial the@yan every surgical case.

Few respondents repetthaving an antimicrobial policy at the clinic in which they practiced
(20%), although this was a highgnoportion tha was seen in a recent study in the, WK

which fewerthan 1% of respondents reportealing a written antimicrobial policiL4]. It

was oncerningthat only 7% of practitioners with an antirobial use policy in place
reportedthatthis document as a source of informatiarsed to guid@ntimicrobial therapy.

In contrast, companion animal practitioners who hadrdimicrobialuse policy in their
practicereported using a range differentinformation sources to guide antimicrobial
therapy comparéd witheterinarians whose practice did not have an antimicrobial use policy
[18]. The failure of guidelines to influence prescribing behaviour is multifattorruman
medicinewith alack of appreciation of an individual’s role in addressing the bigger issue
[23], failure to.get senior practitioners to support the use of guidelines [24; 25]vpércei
inconvenience of appropriate timing of administration of drugs [26], and interébgnc
guidelinesn clinical autonomy{27] all reported to play a role in défentscenarios. Some

or all, of these factors may also influence the successful implementdtgndelines in

veterinary|practices.

Compliance with BEVAs PROTECT MEguidelines was used as the gold standard for this
survey.Théseguidelines represent a conservative approach to antimicrd@ahsurgical
prophylaxis;yferimany other species antimicrobials are not recommended fosulgaries
andtherapy-fordesshan 24 hours after surgery is recommendedh@arcontaminated
surgerieg28;29]. The duration of therapy recommended by the BPROTECT ME
guidelines istarguablipo long, butthere is limited evidence in the literature to guide
duration of antimicrobial administration for surgical prophylaxis in equine nredithere
were no instances where the duration of therapy was shorter than that recommeineed i
BEVA PROTECTFME guiddines[16].
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302 Levels of optimal compliance were very l@aesross all scenarios this survey.Levels of

303 suboptimal compéince werdnigher, with the appropriate antimicrobiebmmonly selected
304 but administratioreitherat an inappropriate dose or frequency, or for too long after surgery.
305 This inappropriate dosing and frequency of administration of procaine penicillin is

306 concerningyastow dose antimicrobial therapy not only promotes antimicrolsshnes, but
307 also fails teachieve serurdrug concentrations above thenimum inhibitory concentrations
308 for common equine pathogensppyopriate drug doses are taught at all Australian

309 universities personal communication, 201&onsistent with this, veterinarians practicing in
310 university teaching hospitaled hgher odds of optimal compliance with guidelines

311 compared'wittgeneral practitionerd.helabelling of procaine penicilliby manufacturers in
312  Australia is'misleadinglabelled dose 20 ml/500 kg intramuscularly daily [30]), with the
313 doses recommended on the labels falling below those now recognised as appropriate (22,000
314  1U/kg body weight every 12 hours), and this may contribute to the problem of under dosing.
315 Thelabelling for gentamicirs also misleadingwith the labelled dose rate (2g/kg body

316  weightthree times dailydliffering considerably from the current recommended dosse rate
317 (6.6to 10 mglkg'once daily). Use of the dose rates suggested tabties likely to

318 significantly increase the risk of aeurenal failuren treated horsesHowever, the doses for
319 gentamicin therapy actually reported by respondeete largely appropriat@9% of dose

320 rates appropriatayhereas those for procaine penicillin were largely inappropi32% of

321 dose rates appropriate). The label is clearly not the only factor leadingdbinappropriate
322 doses of penicillin by veterinariarShanges to legislath are needed to ensure that

323 antimicrobial drug labels are regularly updatedetitect the dose needed to effectivahd

324  safelytreat common equine pathogens. Laaging penicillinrepresented 3% of

325 antimicrobials used for surgical prophylaxis in thisvey. This formulation of penicillin is
326 inappropriate in equine medicires it fails to generate plasmancentrations of penicillin

327 above minimum’inhibitory concentrations for common equine pathogens [31].

328

329 Practitionersseemmonly reported that they usedtgmicinfor surgical prophylaxis in this

330 survey(12%of antimicrobials reported)n Australig thecurrentlabel dictates that

331 gentamicin only.be usedfter culture and sensitivitiestingthatindicates that it is the only
332  appropriate antimicrobiah requirement that clearly cannot be met for use in surgical

333  prophylaxis. his “do not use unless” clause is legally bindibgtto the authorsknowledge
334 there has been no enforcement of this requirement by authdfithgs.situationwas to

335 changethis label requirement majrive veterinarians towards using antimicrobials with a
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336  higher importanceating, asalternativedor treating Gram negative infections are limited in
337 equine practicelhe kbelling of gentamicin should be updated to allowefmpirical use in

338 equine practice.

339

340 The scenariorof'a contaminated wound over the thorax (that heals by secondary irdgéntion)
341 a horse had thelest level obptimal or suboptimal compliance in this survey. This was due
342 to near uniforrtreatment with broagdpectrum antimicrobialsvhen the guidelines

343 recommend no antimicrobial therafBuchover treatment of wounds waksoidentifiedin a

344 UK studyin.which 968% of respondents reported prescribing antimicrobiabghefor a

345 contaminated leg wound [14\n education campaign targeting antimicrobial therapy for
346  wounds indhorses dearlyneeded.

347

348 There was atatistically inggnificanttrend towards lower optimal compliance with

349 guidelinedor recent graduatesompared with older graduaté®ecent graduates were also
350 found to have lower optimal complianceasurvey ofprophylactic antimicrobial therapy in
351 companion.animal surgery [18]. It is possible this is due to poor university teachiitg, but
352 seems more likelthatlack of confidence in rec#ly graduatedieterinarians results imeir

353  overuse of antimicrobials for surgical prophylaxis. Inappropfédellingmay also

354  cortribute, asrecentlygraduated veterinarians may rely more heavily on the labed@sree

355 of information than morexperiencegractitioners.

356

357 There are several features of this study that may have influenced the results. Recall bias is a
358 common problem with questionnaire-based surveysre study participants are asked to

359 recall past evenidlypothetical scenarios weposed rather than asking clinicians to recall
360 specific caseto minimise this. Respondents were ssdfected in this study and many were
361 recruited.at.conferences, so practitioners wikeemore likely to complete continuing

362 educationjand:hanore awareness of recommended prescripragtices may be over-

363 representedveterinarians from the states in which the conferences were held may also be
364 overfepresentedut theresults were adjustdd correct forthis lack ofequivalence in

365 sampling. @her,adjustment® correct forpopulationdifferences were not possible because
366 there are npopulation statistics for the Australiaeterinary professiarHowever, all age-

367 groups were represented, as were rural and urban veterinarians. The survegnyasas,

368 to minimise response bias.

369
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370 In conclusion, this survey has shotiat antimicrobials are commonly used for surgical

371  prophylaxis in equine practice Australia,thatappropriate antimicrobial agesdre

372  generally chosemith procaine penicillithe most commonly used drug aamatimicrobials

373  of high importance ratingarely usedEducation is warranted to improve drug dosing, timing
374  of administratiorprior to surgery and to shorten the duration of surgical prophylaxis.

375 Legislation should also be amendedequire thaproduct labels carry appropriate current
376  dosing advice. In"addition, the use of antimicrobials for uncomplicated wounds should be
377 discouraged much more strongly across the veterinary profession.
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Variable Comp® Scenarid Coefficient(SE) t P OR(95%Cl)
Intercept® 281 1419 -1.25(0.539) -2.33 0.02 0.47 (0.25, 0.86,
Type of practice

General

Practice 207 1183 Reference

Referral 35 148 0.078 (0.393) 0.20 0.9 1.08(0.50, 2.34)
University. 35 81 1.160 (0.522) 2.22 0.03 3.19(1.14,8.91)
Practice

location

Rural 190 1048 Reference

Metropolitan 91 371 -0.138 (0.268) -0.52 0.6 0.87 (0.51, 1.47)
Graduation

<2011 212 1017 Reference

>2011 69 402 -0.513 (0.267) -1.92 0.06 0.60(0.35, 1.01)
Gender

Male 109 596 Reference

Female 172 823 0.200 (0.217) 092 04 1.22(0.80, 1.87)
Position in

practice

Owner/partner 92 514 Reference

Associate 139 736 0.098 (0.274) 0.36 0.7 1.10(0.64, 1.89)
Casual/locum< 8 62 -1.04 (0.621) -1.68 0.09 0.35(0.10, 1.20)
Other 42 107 -0.371(0.433) 0.86 04 1.45(0.62, 3.40)
Size of practice

<2

veterinarians 50 300 Reference

>2 veterinarians 231 1119 0.175(0.250) 0.70 05 1.19(0.73, 1.95)
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403
404
405
406
407
408
409

Postgraduate

gualifications

No 184 1041 Reference
Yes 97 378 0.253 (0.242) 1.05 0.3 1.28(0.80,2.07)
Antimicrobial
use policy
No 236 1126 Reference
Yes 45 293 -0.411 (0.263) -1.56 0.1  0.66(0.40,1.11)
Species treated
Equine only 130 560 Reference
Equine/bovine . 7 51 -0.170 (0.656) -0.26 0.8 0.84(0.23, 3.06)
Mixed 119 701 -0.174 (0.287) -0.61 0.6 0.84(0.48, 1.48)
Small/equine=" 25 107 0.613 (0.420) 146 0.2 1.85(0.81,4.22)
State of
practice®
NSW 84 383 Reference
NT 11 20 0.736 (0.429) 1.72 0.09 2.10(0.90, 4.86)
SA 12 97 -0.920 (0.543) -1.70 0.09 0.40(0.14,1.16)
QLD 56 253 -0.117 (0.288) -0.41 0.7 0.89(0.50, 1.57)
TAS 9 42 0.003 (0.454) 0.01 >0.9 1.00(0.41, 2.45)
VIC 87 467 -0.319(0.248) -1.29 0.2 0.73(0.45,1.18)
WA 22 157 -0.673 (0.350) -1.92 0.06 0.51(0.26,1.01)

*Number of‘optimally compliant scenarios

Total numberof scenarios answered

“Baseling,eompliance adjusted for sampling fraction

SE, standard error; OR, odds ratio; Cl, confidence interval

Figure legends

Fig 1: Frequency of antimicrobial usage farrgical prophylaxis in seven scenarios.
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410 Fig 2 Overall proportions of antimicrobials reported as being used in surgical preghyla
411  *TMS: Trimethoprim sulphonamide

412  Fig 3: Antimicrobials used for prophylaxis in each of the surgical scenarios.

413  *LIRA: Low importance rating antimicrobial

414  Fig 4. Proportions of veterinarians reporting optimal and suboptimal compliance witABEV
415 guidelines(for prophylactic antimicrobial use in different surgical scenarios. Suboptimal
416  compliance reflects appropriate drug chdice inappropriate doses or timing of

417  antimicrobial administration to allow for adequate serum antimicrobial concentrations at the
418 time of surgery, or a duration of therapy that was not compliant with guidelines.

419 Fig 5: Proportions of veterinarians repodisubeptimal compliance with antimicrobial

420 prophylaxis’guidelines evaluated by factor.
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