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Background: Snake envenomatias a cause of orbidity and mortality idomestic animal
worldwide. The clnical features of crotalid snake (pit viper)venomatiorarewidely

reported andvell describedn horses buelapid snake envenomationgeorly chaacterised
Objectives: To describe thgoresentation, clinical and laboratory findinggatmenand
outcomerof-horses with a diagnosis of elapid snake envenonra#arstralia

Study design:Retrospective case series

Methods: Medical recordsf horses with a diagnosis of elapid snake envenomation (2006—
2016)at several university and private veterinary practices were reviem@dsibn criteria
comprised one.or more of the following: (1) observed snakebite, (2) positive snake venom
detection ki.(SVDK) result, (3)appropriateclinical respmse to treatment with antivenom or
(4) swportive/past mortem findings.

Results Fifty-two casesnet the inclusion criteridMost caseg94%) demonstrated clinical
signs of neurotoxicitycharacterised bgeneralied neuromuscular weakness. Associated
neurologic signs ifadedstaggering gaitnuscle fasciculationsecumbencymydriasis,

ptosis and tongue paresis. Concurrent clinically important conditions included
rhabdomyolysis/(5%) and haemolysis (19%Df 18 urinesamples evaluated withSVDK,

only three (17%) were positiv®verall survival was favourable (86%) among 49 horses that
received antivenonkighteensurviving horses (48) required more than one vial of
antivenom.

Main limitations: Possible cases within the searchable database were not included if horses
diedacutelyor responded to symptomatic treatment without receiving antivenom.
Conclusiors: Elapid snake envenomation is primarily a syndrome of neuromuscular
weaknessSupparitve anamnesis oan obvious bite site ararely encounteredn endemic
areasthis diagnosis should be considefedhorseswith generalied neuromuscular
weaknessaltered mentation, rhabdomyolysis and/or haemolysis; especially during spring and
summemaonths.Diagnostic suspicion is best confirmed by responsestdment with

antivenom:

Introduction

Elapid snakes comprise many of therld's deadliest snake spes including cobrasNaja
spp.) and mamba®eéndroaspis spp.), and are defined by their proteroglyphous (rostral
grooved) fangs and long slender bodies [1-3]. This group is the predominant family in

Australiawheretiger snakesNotechis spp.), brown snake®geudonaja spp.) and black
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shakes Pseudechis spp.)aremost common implicated in domestic animal envenomation
[4,5]. Elapid venora containpotentneurotoxins, cytotoxins and procoagulants that are
responsible for the constellatiohainical signsdocumented in humans, dogs and cats [6,7].
Variations in venom composition betenelapid snakeeciesthe amount of venom
injectedand-location of the bite will influence individual clinical presentations of envedom
animals[8]¢ Commonclinical featuregnclude generalesd neuromuscular weakness
(progressive flaccid paralysis, ptosis, mydriasis r@sgiratoryfailure), rhabdomyolysis,

haemolysis, acute kidney injury and venom-induced consumptive coagul¢@athy

Many studies ofisnakebite in the horse originate from North America and describe
envenomation by members of the crotalid sarily (pit vipers, including rattlesnakes
Consistent with' reports in other spedi&8], important clinical features described in horses
bitten by rattlesnakes include markedal tissue swelling and necrosisyocardial injury
and cardiac arrhythmiasa¢molytic amemia and coagulopatfiy/1-14]. Althoughbitesfrom
elapid snakeareoften speculateds acause of sudden illness and unexpedeathin
endemic areas15there is gaucity ofliteraturedescribing elapid snake envenomation in
horses. Currenports are limited to single case descriptj@sslq or small case series
[17,1 in-'which evidence for envenomation was sometimes circumsteaDiganostic
confirmation.is‘often difficuland recommendations are either based on unquestioned
anecdotakvidencepr extrapolatedrom clinical observations in dogs and catsegorts of
crotalidenvenomationThere are, howeveimportant differences in the composition of

crotalid and elapid venasrthatshould preclude direct comparisons of clinical dagj.

An improved understandirand awareness the clinicalsyndromesssociated witlelapid
snake envenomation in horses willl veterinarians in making a prompt diagnosis, allowing
the institution.ofappropriate and eartyeatmenin thesecases. The purpose of this
multicentrestudy was t@haracteris the presentation, clinical and laboratory findings,

treatment and=outcome of horses with a diagnosis of elapid snake envenomation ireAustrali

Materials and methods

Case records of horses with a diagnosis of elapid snake enveno(@at6rto 2016yvere
retrieved from the medical record databasfebe University of Melbourne, Scone Equine
Hospital, Murdoch University, the University of Queensland and the University of Adelai

Privatemixed-animal and equine-onleterinary practices iXictoria were contactetly
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email or telephonseeking additional casdsiclusion criteriscomprisedone or more of the
following: (1) observed snakebite prior to the development of clinical signs, (2) positive
snake venom detection kit (SVDKesult, (3)appropriateclinical response to treatment with

antivenom or (Jsupportive post mortem findings.

Historical data collecteshcludedhorsebreed age,andsexand owner observationgr{mary
presenting complaint, whether a snaike was witnessed, time elapsed since the horse was
last seerogbeclinically normal). The date of presentation and location of the heese

used to determind¢é maximum daily ambientempergureonthe day of envenomation

(Australian,Bureau of Meteorologwww.bom.gov.au).

Clinical examinatiordataat presentation comprisedntinuous variables includingctal
temperature, heart rate arebpiratory rateand ategoricalvariables includinghe presence
or absence of pyrexi@ectal temperature >38Q), hypothermigrectal temperature
<37.0C), tachycardigheart rate #0 beats/min), tachypea(respiratory rate >20
breaths/min)dyspn@a,generaliedneuromuscular weakness, muscle fasciculations,
sweating, mydriasis, pupillary light response, colic signs, dysphagia, tongue paresis and
discoloued urinelf present, signef apparent abdominal pain (colwgre gradeés mild,
moderate or_severblentation was classified aormal, dull/obtunded or
agitated/hyperresponsive. Any period of recumbemagclassified as intermittent
(voluntarily alternating bet@enstanding and recumbent positionsidg evaluatioi or
progressive (standingitially but progressing teustainedecumbencyrior tothe
commencement dfeatment Thesuspectedite site if apparentwas describedy location

and clinical appearance.

Clinical pathology datavailable for assessmeandm presentation or hospitatimission
varied, butitypically included haematologgrum/plasma biochemistry analysesivenous
blood g& analyss. Cardiac troponin [(cTnl) concentration andoagulatiorscreening assay
resultsweresavailable for some cases. Categorical varialsded to describe clinical
pathology data,comprised theepence or absence aigmolysiseucytosis,
hyperfibrinogenama, hyperlactatamia, azatemia,and evidence of rhabdomyolysis,
myocardial injury antbr coagulopathy. Rhabdomyolysis was ddlias plasma creatine
kinase(CK) activity of >3,000 U/L to reduce the likelihood of recumbency contributing to

mild increasesbove the reference intervéla SVDK was used, the type of biological
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131  sample pite site swabuyrine, plasma, whole blood) was recorded, and historical information
132 was used to estimate telapsed time beieen suspected envenomation atneén the assay
133  was performedThe venom immunotype of positive SVDK resuiisrereported.

134

135 Data analysis

136  Descriptive analysiseportedmedian (rangevalues for continuous data and proportions
137  (percentage) for categoriaddta When calculating percentages fncomplete dataets the
138  denominator was defined as the number of horses with data available for each variable.
139

140 Results

141

142 Animals

143  Fifty-two horsegmet theinclusion criteria Cases were iddified from the records dhe

144  University of Melbourne (16)5cone Equine Hospité®), the University of Adelaide (2),
145 Murdoch University (1), the University of Queensldtjland private veterinary practices in
146  Victoria, Australia.(23). Breeds included Thoroughbred (27), Standardf@gdQuarter

147  Horse (5, Warmblood (3), Arabian (2), Draught breed (2), Shetland PonA(@}ralian

148  Riding Pony (2), Miniature Pony (2) ardistralian StockHorse (1).The median age wag
149  years(range,4-day® 23year9. Animals aged1 yearincluded23 geldings, 18nares and
150  two stalliors; animals aged <1 yeancluded three colts arsix fillies.

151

152 Historical information

153  Owner reported primary presenting complaiateshown in Table 1. Two horsesre

154  observed to have been bitten by a snake prior to the developnuiniazi signs The

155  median timeelapsed since each horse was last seen to be clinically nean@ h(range, 30
156  min to 120 B;.the median time fronrecognition of clinical signs until examination by a
157  veterinarianwas' 1 frange, 30 min to 96 h). The month in whiebch caseresented is

158  shown in Figure 1The median maximurambient temperature on the daysaspected

159  envenomation was 29.8°C (range, 24.4-41)2°C

160

161  Clinical and laboratory findings

162  The clinicaland laboratory findings reported onitial examination or admission to hospital
163  are shown in Tables 2 and 3. Four horses (8%) were reportechtmskeatenormal

164  mentation, 30 horses (%8 weredull/obtunded, 17 horses B3 were
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165 agitated/hyperresponsive and daal (2-montheld colt) presented in a comatose state.

166  Thirteenhores(25%) remainedtandng throughout evaluation, 20 horses¥38vere

167  intermittently recumbent and 18 horses (3%9@)eprogressively recumbentyé comatose

168  foal remainedrecumbenthroughout evaluatiarDyspn@a wassevere intireehorses, while

169  all caseswithrcolieveregradedas mild.A suspectd bite sie was identified in 14 cases

170  (27%), with the loation reported as thauzzlein 10casesjaw in one casand distal limhkn
171  threecases. Bspected bite sites were characeibymild local swelling erythema or wheal
172  formationin all casesfresh blood or @peculateghair of fang marksvere occasiongl

173  observedn the centreof a lesion. Four hors€8%) presented with muzzle deviation due to
174  unilateralfacial nerve paralysis that wasttributed tdocalised neurapraxia from apsilateral
175  bite on theimuzzleOne horse presented with geneeddisirticaria

176

177  Activated clotting time was determin@dfour casesthreeof which demonstrated prolonged
178  clotting times Prothrombin time and activated partial@hmboplastin time were quantified in
179  an additional foucases, albf which yieldednormal resultsThe cTnl concentratiowas

180 measure@nd.markedly increased in four horg€able 2), but no arrhythmias were detected
181  with electrocardiography=or horses with rhabdomyolysis, median CK activity was 20,570
182  U/L (range, 4,996356,960 U/L).

183

184  Eighteen casasnderwent diagnostic evaluation using 8DK. A urine sample was tested
185 in all cases; 15 casé83%)returned a negative result and three césé%)returned a

186  positive resultOne horsénitially tested negative on@asma sample, but subsequently

187  tested positive when tressaywas repeated using a urine sampithin 1 h Two positive

188  resultsindicated theiger snakemmunotype and one positive resultlicated théorown

189  snake immunotypelhe nediantime from suspecteénvenomation to performance of SVDK
190 wasl2 h(range/ 8 to 36)lfior negative resultand 12 h (range, 6 to 24 for positive results.
191

192  Treatment

193  Forty-ninghorseswvere treated witlat least one vial of polyvalestapid snake@ntivenom

194  (minimum3000,lU tiger snake antivenom and 4000 IU brown snake antivpeoria). All

195  of these horses showed noticeable improvement in neuromuscular strength and/or mentation
196  between 10 and 240 mafter treatment commencement (med&admin).Thirty-onehorses
197 (63%) recéved one vial of antivenom, 11 horses (22%) received two \natshorses (4%)

198 received three vialdour horses (%) reeived four vials and one horse (2%) received five
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vials. For horses that were givemore than one vial of antivenom, subsequent wale
administered when idlical deterioratior(most commonly progressive neuromuscular
weaknesspccurredover varying periods of tim&he most common treatment regimen was
to administer one vial of antivenom diluted in 1 litre of an isotonic crystalloid soluiego(
sodium chleride’or Hartmann’s solution) over 15 to 30 min; one horse received undiluted
antivenom as a syringe bolus due to fractious demeahnbrge horses were not treated with
antivenom, butnet the inclusion criteria on the basissopportive post mortem examination

findings.

Pranedcations were administered in 44 of d@&eg90%) that receivedativenom. The type

of premedication includeddexamethasone and chlorpheniramine (16), dexamethasone only
(11), chlorpheniramine only (10), flunixin meglumine only (6), and flunixin meglumine and
chlorpheniramine (1)Twenty-ninehorseg5%%%) were administereantimicrobials for

varying periods of time, tluding: procaine penicillin ()1 procaine penicillin and
gentamicin.(6)trimethoprim/sulfadimidine (5), ceftiofur (3), procaine penicillin and
enrofloxacin(2)trimethoprim/sulfadimidine and rifampicin (&nhd ceftraxone (1). Twenty-
severhorsegq55%) received norsteroidal antinflammatory drugs for varying periods of

time, including: flunixin meglumine (16), phenylbutazone (10) and meloxicam (1). Other
therapies that.were administermamprisedntravenous or enteral fluid therapy of varying
regimens in 40 hors€82%), parenteral or enteral nutritional support in six inappetent horses

(12%) and.supplemental oxygen therapy in four dysfmlorses (&).

Outcome

Forty-two of 49 horseq86%) treated with antivenom survived to discharge from hospital or
the conclusion foon-farm veterinary managemeiight of nine (89%joalssurvived.The
median duration of hospitalisation @nfarm veterinary managemenas3 days (range, 1 to
14 day$. Seven horses required hospitalisafimn>7 daysihereasons for prolonged
hospitalistiensincluded: severe rhabdomyolysis associated with acute kidney injury (2),
severe rhabdomyolysis not associated with acute kidney injury (2), further monébtirey
owners reques(2) and prolongedraorexiarequiring nutritional suppoftl). Threeof four
horses with facial nerve paralysigrvived, with muzzle deviation reported to have resolved
at follow-up times of 2, 5 and 10 months, respectiv@lige mare was 30agspregnant at the

time ofenvenomatiormndsurvived to delivern healthyfull -term foal
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Tennon-surviving horses evesubjected to euthanasia on financial grounds; three of which

did not receiveantivenom The remainingeven horseisitially responded positivg to the
administration of antivenom but did n@iceive futher treatment afteslinical deterioration.
Reported post mortem findings five horsesncluded multifocakndothelial injury leading

to haemorrhagefrom small vessels in mpik organs and tissuasjcrovascular thrombosis,

acute renalubular necrosis and generalised hyaline degeneration of cardiac and skeletal
muscle These gross and histopathological findings were considered supportive of a diagnosis

of elapid snake envenomation [20].

Discussion

Elapid snake @nvenomation in horses can present a diagnostic and therapeutigectuallen
veterinarians. Common clinical features included tachycardia, gendnaéseomuscular
weakness, altered mentatiand rhabdomyolysis. Although haemolysis was destrated in
a small number of cases, venamduced consumptive coagulopathy was not a major
manifestation of envenomation in this population of horseslifigs from the current report
illustrate important differences between crotalid and elapid ssrakenomation indrses,

particularlyswith.regardo theclinical manifestations of disease

Consistent withrreportsdm humans, dogs and cats [H47eurotoxicity was the principle
manifestation of disease ftive magority of horses in this series. Pregsive generalised
neuromuscular weaknesgs characterised by staggering gait, muscle fasciculations,
recumtency, mydriasis with delayeatdisent pupillary light response, ptosis, dyspnoea,
dysphagia and/ar tongue paresis. Elapid venom contains a cocktail of potent neutb#dxins
act at the neuromuscular junction to disrupt nerve function and thus incapacitadednte
prey[21]. Neurotoxicity is therefore a key feature of elapid snake envenomation. Examples
of elapid.neurotoxins include pssmapticphospholipase Atoxins, e.gnotexin (tiger

snakes), textilotoxin (brown snakes) and pseudexin (black snakes), angmapst: a-

neurotoxinsye:giotechidll (tiger snakes) and pseudonajatoxin-b (brown snakeék) [

Myotoxicity was, detected in half of the horses studid] appears to be a relatively common
feature of envenomation by elapid snake spetesddition to previously noted neurotoxic
effects, some phospholipase #xins possess myolytic activity [22 RBIyotoxicity is a
reliable feature ofiger snake envenomation in humans, dogs andwiiltscreatine kinase

activity often used to aid in diagnostic confation[7,20,2425]. Generalised acute and
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hyaline degeneration of skeletal muscle is @stsient post mortem finding in dogs and cats
[26,27]. However, there are notable differences in myolytic activity betwearettuans of
elapid snake specieBlack snakepossessnly a weak myolysin [2Band brown snake
venom does not possess anyolytic activity [29. Secondary nephrotoxic effects of severe

rhabdomyolysisesulted inprolongedhospitaligtion in twohorses.

Cardiotoxicityhas been described lmorses wittcrotalid envenomation [14] and

degeneration of cardiac muscle has been repattpdst mortenexamination in dogs and
catswith tiger snakeenvenomation [26,27]. Clinicopathologic evidence of myocardial injury
wasidentifiedinall four casesn which serum cTnl concentratisnveremeasured, although
symptomatic cardiac disease was not appreciatdtese horses. femains unclear how
commonly myocardial injury occurs in animals following elapid snake envenonfiafipn
Whether cardiotoxicity is a clinicallynportant aspect of elapid envenomation in horses
requires further investigation.

Venomindueed.consumptive coagulopathyigsent in aery high proportion of humans
bitten by elapid.snakemnd to a lesser extenénvenomed dogand catg30,31]. Eight horses
in the present study had coagulation testing performed, with three demonstratmggaol
clotting times;showeverlinical evidence of ad&morrhagic diathesisas notdetectedn any
case Haemolysis was present in a small number of horses included in this saefgohtic
cytotoxicity is due to cytotoxic actions of certain phospholipasé®&ins and is a noted
feature of black snake envenomation, but occurs to a lesser extent with tiger snake
envenomatiorfi32]. Comparisons between species are obviousfigult [ 33], and tirther
studies are required to elucidate whether coaguloattiyn@molysis arelinically

important featurg of dis@se in horses, especially in cases dmratcutely following

envenomation.

Dependingron:the constellation of clinical signs present, differential diagiorssapid

snake envengmation in Australibarsescould include: viral encephalitides; tickkgdes
holocyclus) paralysis; botulismtetanus; plant toxicoses such as Darling [Sa&ifsona
greyana), dune onion weedltachyandra divaricate) or bracken fernHteridium spp.);
metabolic disturbances; myopathies; and neurological tralictaparalysis is an important
differential for horses exhibiting neuromuscular weaknesggin rainfall areas along the east

coast ofAustralia;although a tick infestation is usually obvious and adult (larger) harses
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uncommonly affected [34The presence of tachycardia, tachypnoea and pyrexia in horses
with neuromuscular weakness, altered mentation or dyspnoea warrants gramiendion
given the overlap with clinical signs of Hendra virus infectior].[3Bree horses in the

present study were subject to Hendra virus exclusion testing.

The majority of horses in this study were evaluatétout definitive anamnesis, as a
witnessed'snakebite occurred in only two cases prior to the onset of clinicall$igns
identification of a suspected bite site was considered helpful to the diagnostic goatess,
was present in,only 27%f cases. Most suspected bite sites occurred on the muzzle and,
importantly; swelling was often subtle. This finding is in stark contrast with the clinical
manifestatiorof crotalid bites, where markesvelling and tissue necrosis often necessitate
an emegency tracheotomy to maintain airway patency in horses bitten around the head
[12,13] Another key finding of this series is that the absence of an obvious bite site should
not exclude the possibility of elapid snake envenomation in the horlsas &eemotedfor

small animal species [7,R0

The detection,of venom using a commercially availamdtivalent SVDK can be useful to
confirmfa diagnosisr to aidin selecting amppropriate mnovalent antivenom to use (if
available) In_human studies, a bisete swab is considered to provide the most valuable result
[36], but was not performed for any horse in the present stodjtro studies have validated
the SVDKfor equine urine and plasnsampleg37], although tset performancéas not been
widely evaluated in clinical cases. Low test sensitivity (17%) for dategenom in equine
urine was demonstrated in the present study. False-negative,ralsalteported in human
studies [2}p_suggest that venom was either below the limit of detection or not present in
urineat the.time of collectiorA study ofcats confirmed the detectionwénom in urine for

up to 24 hipost-envenomati¢@s], but information regarding the kinetics of elapid venom
excretion infequids is not available. Due to the small number of hoegdsdted positive
statistical evaluation for the poor sensitivity was not possible; however, the time post
ervenomation awvhich the SVDK was performed was similar between positive and negative
groups. 1 is important to recognesthat a negativBVDK result does not rule out

envenomation, nor should it preclude treatment with antivenom in suspected cases.

All horsesthat were treated witblapid snakentivenonreceived golyvalent product due to

its common availability. No adverse effects to the administration of aotevere noted.
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335 Treatment with antivenom is standard practice in human cdstapid snake envenomation
336 [6]; however, the number of vials of antivenom to be iaisteredhas been a subject of

337 debate [25,39]. In people, there is a documented risk of acute and delayed hypersensitivity
338 reactions éllowing antivenom treatment [40], and evidence that a single vial of antivenom
339 can bindallraiculating venom in most casesZ6,41]. Antivenom is reported to not only

340 neutralise/circulating venom before it binds to nerve terminals, but may also facilitate the
341 dissociation of toxin from the acetylcholine receptor at post synaptic sites and accelerate
342  recovery from neuromuscular blockd@4&]. The titration of multiple vials of antivenom to
343  effect is not.uncommon in small animal veterinary practdtough most horses received

344  only a single vial, over one-third of survivaeceivedmultiple vialsof antivenom due to

345 recurrentgenerali®ed neuromuscular weakness. The cost of antivesambe substaial, but

346 it is the authors” opinion that multiple vials of antivenom should be considered its hatise
347  significant neuramuscular weakness, especially as recumbency should be avoided in large
348 animals where possible.

349

350 The use ofprephylactic antibiotics for bite site infections was common in this butdyas

351  been suggested to hanecessary due to the low incidence of secondary bacterial infections
352  observed instudies of crotalid bites [10,13]. The routine use tasteroids or

353  antihistamines-as a premedicantite administration of antivenom has also been questioned
354 and is no longer recommended in human medi@heéAdministration of antibiotics,

355  corticosteroids and antihistamines are therefiotikely to be rcessary in thmajority of

356  elapid envenomatian Describedsupportive treatments including fluid, nutritional and

357 oxygen therapies are an esserdidjunct to the administration of antivenonciitical cases,

358 and should be tailored to the individual animal.

359

360 The survival rate of horseisat received antivenom was fawable (86%), although caution

361 should beusedwhen applying these results to a wider population @umi@rent degree of
362  selectionbiasslt:should be noted that most horses met the inclusion criteria on the basis of
363 their response to treatment with antivenom, which although strongly supportive, nisey not
364  sufficiently robust to exclude every differential diagnobkisrseswithin the farchable

365 database¢hat died acutely overeeuthanased without a diagnosis, adsesvith mild

366  clinical signs thatecovered without receivingntivenom, were not included. The difficulty

367 in confirming a diagnosis in horses that did not receive antivenom precdusedul
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368  statistical analysis dactors influencing survivaRnother limitation was an inability to

369  separate descriptions of envenomatiordifferent elapid snake species.

370

371  Thecurrentstudy provides the most comprehensive overview of elapid snake envenomation
372  in horsestodate. The relevance of thesdifiigs resides the characteraion of naturally
373 occurring ¢linical cases in whigheatment witrelapidsnakeantivenom contributetb a

374  successful'outcome.
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401  Tables
402  Table I Owner reported primary presenting complaint for 52 horses diagnosed with elapid

403 snake envenomation.

Primary presenting complaint Number (%)

Weaknessinsteady gait 33 (63
Dull/inappetent* 10(19)
Recumbencyi/reluctande stand 4 (8
Facial swelling 24
Stiff gait 1(2)
Colic 12
Agitated mentation 12

404
405  *One horsesinseach of thesegps was observead have been bitten by a snake prior to the

406  development.ofclinical signs.
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407 Table 2 Continuous data for clinical examination and clinical pathologwakibes recorded
408 on admission in 52 horses diagnosed with elapid snake envenomation.

Data available (n) Median (range) Reference interval

Clinical examination (adults)

Rectal-temperaturé) 41 38.5(34.441.5) 37.0-38.3
Heart sate (beats/min) 42 62 (32-120) 2040
Respiratory rate (breaths/min) 41 28 (12-8)) 10-20
Clinical"examination (foals)
Rectaltemperature (°C) 7 38.8 (36.641.0) 37.2-38.9
Heart'rate (beats/min) 8 120 (66-140) 60-80
Respiratory rate (breaths/min) 8 32 (24-120) 20-30
Clinical pathology
Packed cell volume (%) 38 34 (1778) 2545
Total solids (g/L) 28 68 (36-100) 58-76
White blood cell count (x1YL) 37 10.7(5.1-24.3) 6.0-12.0
Lactate (mmol/L) 25 3.6(0.5-24) <1.5
Urea (mmol/L) 34 7.5(0.947.1) 3.68.9
Creatinine (mmol/L) 37 0.13 (0.060.77) 0.08-0.15
Creatine kinaselJ/L) 40 2,870(67-356,960) 50400
AspartateaminotransferaseJ(L) 31 689(202-12,400) 150400
Cardiac troponin I (ug/L) 4 0.80 (0.4%2.22) <0.03
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409 Table 3 Dichotomous data for clinical examination and clinical pathologiallas recorded
410 on admission in 52 horses diagnosed with elapid snake envenomation.

Data available(n) Present(n [%])
Clinical examination
Tachyecardia 50 48 (96)
Neuromuscular weaknes 52 49 (94)
Alteredymentation 52 48(92)
Musclefasciculations 52 44 (85
Recumbeney 52 39 (75
Absent/reduce®LR 40 30 (75
Mydriasis 47 34 (72
Tachypnoea 49 33 (67
Sweating 48 26 (59
Pyrexia 48 23 (48
Tongue paresis 30 13 (43
Dyspnoea 50 20 (40
Dysphagia 15 6 (40)
Pigmenturia 49 15(31)
Colic.signs 52 11 (2)
Hypothermia 48 5 (10
Clinicalgpathology

Hyperlactataemia 25 20 (80
Leucaocytosis 37 22 (59)
Rhabdomyolysis 40 20 (50
Hyperfibrinogenaemia 25 6 (29

Azotaemia 37 9 (29

Haemolysis 43 8 (19

411

412  *Defined as'plasma creatine kinase >3000 PAR, pupillary light response.
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414
415
416

Figure legends
Fig 1: Month in which52 horses with a diagnosis of elapid snake envenomation were
presented to veterinariaitsAustralia No casepresentedetween May and August,

inclusive.
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