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Abstract

Objective - To evaluate the presence of acute traumatic coagulopathy (ATC) in dogs and cats following blunt
trauma and to elate coagulation variables with injury severity and admission variables.

Design - Prospective, single center,observational study from 2013 to 2014,

Setting - Urban private referral hospital.

‘Animals — Eightcen and 19 client-owned dogs and cats,respectively, sustaining blunt trauma within § hours of
presentation without prior resuscitation; 17 healthy staff and client-owned control cats

Methods — Blood samples were collected upon presentation for measurement of blood gas, lacate, blood
glucose, ionized calcium, PCY, total plasma protein, prothrombin time (PT), activated partial thromboplastin
time (aPTT), fibrinogen, platelet count, and thromboelastography.

Results - ATC was diagnosed in 1 dog and 1 cat on presentation. Hypercoagulability was documented in 4/18
(22%) of dogs and 1/19 (5.3%) of cats.In dogs, prolongation of PT (P = 0.018), aPTT (P — 0.013) and decrease
in maximum amplitude (MA) (P — 0.027) were significantly associated with injury sevrity as measured by
the animal trauma triage (ATT) score. In cats, PT, aPTT, MA, and clot strength (C) were not associated with
injury severity. In cats, increasing blood glucose and lactate were significantly associated with decreasing MA.
(P~ 0041, P— 0.031) and G (P — 0,014, P — 0.0). In both dogs (P  0.002) and cats (P — 0.007), fibrinogen
concentration was significantly correlated with G.

Conclusions — ATC is rare in minimally injured dogs and cats following blunt trauma. In dogs, ATT score is
significantly associated with PT, aPTT, and MA, suggesting an increase risk of ATC in more severly injured.
animals. ATT score does not appear to predict coagulopathies in cats. Future studies including more severely.
injured animals are warranted to better characterize coagulation changes associated with blunt trauma.
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1. dogs eligible for study inclusion if:
a. never received CPV vaccination
b. clinical signs consistent with CPV (lethargy, vomiting, diarrhea)
c. tested positive for CPV via ELISA 
d. no treatment at another veterinary facility 
e. all levels of severity OK
f. advertised to owners that could not afford hospitalization and treatment for CPV affected dogs 
2. exclusions:
a. comorbidities (intussusception, concurrent infection)
b. temperament that would affect study participation 
c. if owners uncomfortable with pet receiving outpatient therapy 
3. baseline data 
a. age, sex, breed, duration of clinical signs prior to hospitalization, medical history
b.  baseline vital parameters (temperature, pulse, respiration)
c. hydration status 
d. body weight 
e. PE 
f. comprehensive clinical severity score and visual analog scale for pain 
g. CBC, VBG/electrolytes, PCV/TPP
h. fecal sample for flotation
4. treatment for all dogs 
a. peripheral IV catheter at admission 
b. volume resuscitation with crystalloid fluids 15-45 mL/kg IV +/- 2-5 mL/kg IV colloids
i. additional crystalloids at discretion of clinician 
c. if low BG then 1-2 mL/kg IV 25% dextrose (and recheck electrolytes) 
d. external warming to rectal temp > 99 F
e. transition to designated treatment protocol (randomized via computer generated program): IP or OP once adequate improvement in perfusion parameters (HR, PQ, mentation, MM color, CRT, plasma lactate concentration) 
f. all dogs in both OP and IP treatment groups remained in hospital for duration of treatment (close monitoring, daily BW and compliance) 
5. IP group:
a. IV crystalloid fluids 120 mL/kg/day base + correct dehydration over first 24 hrs + additional losses 
i. 20 mEq/L KCl added + additional as needed 
ii. 22 mg/kg cefoxitin IV q8hrs 
iii. maropitant 1 mg/kg IV q24hrs 
iv. additional treatments at clinicians discretion
v. commercial canine convalescence diet 1mL/kg PO q6hrs 
1. syringe fed if no voluntary appetite 1-3 mL at a time 
a. if stopped tolerating or became more nauseated, stopped until next attempt 
6. OP group:
a. 30 mL/kg SC crystalloids q6hrs + correct dehydration over first 24 hrs
i. over scapular region alternating left and right sides
ii. ongoing losses NOT calculated 
iii. no additives to fluids 
iv. if most or all previous SC fluid dose remained, partial dose or no SQ fluids administered at next treatment 
b. rectal temperature q6hrs and supplemental heat support to maintain temp > 99 F
c. 8 mg/kg cefovicin SC once 
d. maropitant 1 mg/kg CS q24hrs 
e. additional drugs at discretion of primary clinician
f. commercial convalescence diet 1 mL/kg PO q6hrs, then as described for IP group 
7. Rescue protocols for uncontrolled pain or nausea 
a. pain assessed with modified VAS q12hrs or more frequently 
b. buprenorphine 0.02 mg/kg IV for IP, SC for OP
i. administered once to any dog with a pain score greater than or equal to 5
ii. could be repeated as indicated by VAS score 
c. if greater than or equal to 3 episodes of vomiting in 6 hour period while on maropitant 
i. one time dose ondansetron 0.5 mg/kg IV for IP, SC for OP 
ii. repeat as indicated by vomiting criteria 
d. any additional rescues required approval 
8. Electrolyte supplementation to both groups based on daily electrolyte panels 
a. BG at least q24hrs, more frequent if suspected by clinician 
i. BG < 80 mg/dL
1. IP: 25% dextrose bolus IV + 2.5%-7.5% dextrose CRI in maintenance fluid bag
2. OP: 1-5 mLs of high fructose corn syrup bucally q4-6 hrs 
ii. supplementation discontinued when electrolytes abnormalities resolved and voluntary food consumption consistent to maintain values within normal range. 
b. K < 3.4 mEq/L 
i. IP: KCl added to maintenance fluids using a sliding scale  
ii. OP: 2 mEq/L / 4.5 kg oral potassium q 4-6 hrs 
iii. supplementation discontinued when electrolytes abnormalities resolved and voluntary food consumption consistent to maintain values within normal range. 
9. dogs randomized to OP group that developed clinical signs severe enough to consider having failed the protocol were transitioned to IP protocol. 
a. lactate ≥ 4 mmol/L
b. decline in mentation (stuporous, obtunded)
c. T > 104F
d. progressive dehydration (loss of ≥ 10% BW at admission or after two serial measurements of ≥ 8% dehydration)
e. other justifications at discretion of clinician 
10.  during treatment
a. daily PE, CBC, PCV/TPP, VBG/electrolytes
b. daily BW, clinical severity score, appetite, kcals consumed, % RER consumed, volume fluids, rescue medications, other medications 
c. q12hrs % dehydration, visceral pain score
d. q6hrs temperature, pulse, RR
11. Ready for discharge
a. vomiting resolved, dirking, euhydrated 
b. voluntary appetite returned 
c. CBC indicated rebound of neutrophil nadir 
d. data recorded at discharge: survival, length of hospitalization, days until clinical severity score ≤ 2, days until return of voluntary appetite, total volume resuscitation and maintenance fluids administered, amount of hospitalized time documented to have ≥ 5% and ≥ 7% dehydration, % change in hospitalization in BW from hospital admission 
12. Results 
a. 40 dogs enrolled over 9 weeks (20 IP and 20 OP) 
i. IP: 10 MI, 10 FI
ii. OP: 10 MI, 1 MC, 9 FI
iii. no significant difference in gender, age, weight, duration of clinical signs 
iv. only 3/29 dogs (10%) positive for intestinal parasites 
b. success rate
i. 90% IP
1. 2 died during hospitalization due to their disease 
ii. 80% OP 
1. 2 OP dogs died during hospitalization due to disease 
2. one euthanized just prior to CPA 
3. one transferred to IP after developing severe fever and hence qualified as failure of OP protocol (ultimately survived) 
iii. IP and OP success did not differ significantly 
c. results 
i. mean duration of hospitalization not significantly different (IP 4.5 and OP 3.8) 
ii. all non survivors ≤ 4 kg 
iii. all dogs that failed OP  and 1 IP non-survivor ≤ 4 months old 
iv. volume of maintenance fluid administered during hospitalization higher for IP group (135 +/- 29 mL/kg/day) than OP (92 +/- 30 mL/kg/day) BUT no difference in hydration status between groups during hospitalization 
v. IP had more significant decrease in PCV over time, greater increase in K, higher rate of increase in Cl, lower lactate, greater # requiring dextrose supplementation, more rapid resolution of hypoglycemia, more frequent need for ondansetron and more days of use 
vi. OP groups had greater increase over time in lymphocytes and monocytes 
vii. nucleated cell counts dropped more over 4 days in the IP group, segmented neutrophils decreased more in IP 
viii. neutropenia present in all non survivors at the time of death and in the 1 OP that transitioned to IP 
ix. no difference in need for buprenorphine or days of use
x. additional medications at clinicians discretion were given only to IP group and included colloids, famotidine, mirtazepine, Unasyn, Desitin 
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1. Objectives:
a. evaluate for the presence of ATC in cats following blunt trauma 
b. contribute to limited data pertaining to ATC in dogs following blunt trauma 
c. correlate coagulation variables with injury severity and other admission variables 
d. hypothesis: ATC present in both dogs and cats following severe trauma, and patients with higher injury severity or in shock would be more likely to develop ATC
2. Materials and Methods 
a. prospective observational study during a 15 month study period from April 2013 to August 2014 in AMC ER 
b. all dogs and cats admitted to ER after sustaining blunt trauma were considered for study inclusion 
c. eligible if 
i. no IVF or blood products prior to presentation 
ii. trauma was blunt force in nature within 8 hours of presentation 
iii. no known or suspected pre existing cause for coagulopathy 
d. exclusion criteria:
i. receiving any medication that could influence results of coagulation testing
ii. presented overnight when TEG analysis not available. 
e. recorded variables 
i. signalment, BW, rectal temperature, SBP (Doppler), time since trauma, blunt trauma, ATT score 
ii. PCV/TP, lactate, BG, iCa, BE, blood pH, PCO2, platelet count, PT, aPTT, fibrinogen, TEG 
iii. additional tests at discretion of clinician 
iv. ATT score determined on arrival (0-3 in perfusion, cardiac, respiratory, eye/muscle/integument, skeletal, neurologic) with higher scores more severe
f. ATC
i. 2 or more of the following:
1. PT or PTT > 1.5 times upper limits of reference 
2. MA or G values < lower limits of reference interval 
g. results 
i. 18 dogs and 19 cats in the study between April 2013 and August 2014 
ii. median time from traumatic event to presentation was 90 minutes ( range 30-480 minutes) 
iii. median ATT score for all subjects was 3.5 with median values for dogs and cats of 4 and 3 (range 0-15) 
1. 9/18 dogs had evidence of polytrauma, no dogs in this study received blood products 
2. 10/19 cats presented with polytrauma, 2 cats received blood product transfusions
iv. coagulation testing 
1. dogs
a. one dog diagnosed with ATC (prolonged PT/PTT and decreased MA and G values) also had decreased fibrinogen 
b. 4/18 dogs hyper-coagulable based on MA and G values. All 4 had fibrinogen concentrations greater than reference interval 
c. 13 dogs had normal TEG 
2. cats
a. one cat diagnosed with ATC (prolonged PT and PTT). MA and G values at low end of normal, bordering on hypo-coagulable and decreased fibrinogen concentration. 
b. one cat hyper-coagulable based on MA and G values. fibrinogen concentration greater than reference interval. 
v. associations
1. Dogs
a. ATT correlated with PT and aPTT and inversely correlated with MA and fibrinogen concentration 
b. ATT significantly associated with higher PT
i. for every 1 unit increase in ATT, PT expected to increase by 1.218 seconds 
ii. for every 1 point increase in ATT, the aPTT was expected to increase by 6.018 seconds 
c. ATT significantly associated with lower MA 
d. G value associated with fibrinogen concentration and age 
2. Cats
a. ATT score not correlated with any coagulation variables 
b. No significant associated with PT/PTT
c. Lactate concentration significantly associated with lower MA and G values 
i. every 1 unit increase in lactate, MA and G expected to decrease by 5.768 mm and 1.9 units 
d. BG associated with lower MA and G
i. every 1 unit increase in BG, MA and G expected to decrease by 0.072 mm and 0.023 units 
e. fibrinogen concentration significantly associated with MA and G 
i. every 1 unit decrease in fibrinogen, MA and G values expected to decrease 0.071 mm and  0.024 units 
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Abstract

Objective - To compare2 treatment protocols (standard in-hospital versus modified outpatient) in affcting the
duraton of teatment or survival of dogs with parvoviral enterits.

Design - Prospective, randomized sudy.

Setting - University teaching hospital.

Animals —Clien.owned dogs withnaturally acquired parvovirus were randomized toreceive cither aninpatient
(1 =20) or outpatient (1 = 20) treatment protocol.

Interventions — Both groups received intravenous (IV) fuid resuscitation and correction of hypoglycemia
at hospital admission. Following stabiization, basic inpatien interventions included adminisration of IV
fluids, administration of cefoxitin (22 m/kg IV q 8 h), and maropitant (1 mg/kg IV q 24 h. Basic outpatient
interventions (provided in-hospital) included administration of subcutancous (SC) fluid (30 mL/k q 6 b),
admiistration of maropitant (1 mg/kg SC q 24 h) and cefovecin (8 mg/kg SC once). Using daily clectrolyte
‘and ghucose evaluations, dextrose and potassium supplementation was provided intravenously (inpatients) or
orally (outpatients) as indicated. Rescu criteia were used in both groups for analgesia and nausea. All dogs
were syringe fed a commercial canine convalescence diet (1 mL/kg PO q 6 ) until voluntary appetite returmed.
Measurements and Main Results - Protocol success, defined as survival to hospital discharge, was 90% (18/20)
for the inpatient group compared to 80% (16/20) for the outpatient group (P — 0.66). There was no difference
detected in duration of hospitalization for inpatient dogs (46 + 2 days) versus outpatient dogs (38 + 18 days,
P 020 Metabolic disturbances were frequent in the outpatient group, with 50% of dogs requiring dextrose
supplementation and 60% of dogs requiring potassium supplementation

‘Conclusions - An outpatient protocol may be a reasonable alternative for dogs that anot recive standard in-
hospitaltreatment for parvaviralenteritis. Diligent supportive care and monitoring are sl required tooptmize
treatment of dog with parvoviral enterii in an outpatient ettng.

] Vet Emerg Crit Care 2017; 27(1): 52-65) doi: 10.1111/oec. 12561



