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There are two forms of hypovolemic shock: “absolute,’
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which 1s due to a lower circulating blood volume for a given
vascular capacitance (e.g., hemorrhage), or “relative,” resulting
from an expanded vascular capacitance for a given blood vol-
ume (e.g., Sﬁpsis}.f’ In trauma patients, blood loss may cause
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TABLE 2 | Signs and symptoms of hemorrhege by class as defined in the Amerncan college of sungeons advanced trauma ife support 10th edition manual,

Parameter Class | Class Class Il Class IV
{rmild) (moderate) [zevers)
Approximate blood loss < 15% 15-30% 31-40% =4 0%
Heart rate - eyl 1 $71t
Blood pressure .- - | 1
Pulse pressure - } i *
Respiratory rate - Y -]t 5
Irine output .- T } +H
Glasgow Coma Scale scons - - | 1
Basz= deficit* 0 to —2 mEyL —2 to —6 mEg/L —& to —10mEgL —10 mEg/L or less
Meed fior blood products hcnitor Fossible Yes bassie transfusion
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SPLENIC DOPPLER RESISTIVE INDEX FOR EARLY DETECTION
OF OCCULT HEMORRHAGIC SHOCK AFTER POLYTRAUMA
IN ADULT PATIENTS
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Doppler ultrasonography for the splenic flow perfusion
evaluation in dogs with compromised hemodynamics and
tissue hypoperfusion

Splenic flow Rl =(Peak systolic velocity - End diastolic velocity)/Peak systolic velocity

With circulatory abnormalities
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Splenic artery

Without circulatory abnormalities

Splenic flow resistance index
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Recognition, Treatment, and Monitoring of Canine Hypovolemic Shock in First )

Opinion Practice in the United Kingdom ey
Efa Llewellyn, BVetMed, DACVECC, DECVECC, MRCVS™, Marisa Lourenco, DVM, MRCVS,
Alexandra Ambury
Table 3 as Measurement
Table Documenting the Physical Examination Parameters Routinely Assessed by the i et
Respondents to an Online Survey Distributed to First Opinion Practitioners to Deter- Rt
mine the Presence of Canine Hypovolemic Shock ® gRiemstines
2 O never
Physical Examination Parameter M (%) g pr
o
Heart rate 173 (97.7) ]
Pulse quality 165 (93.2) 3 =
Capillary refill time 165 (93.2) 2
Mucous membrane color 163 (92.1) 5 ’
Mentation 149 [B4.2) ‘
Temperature 117 [B6.1) ¢ 1
Respiration rate 109 (61.6) ‘
Skin tent 99 (55.9)
Eye pu:usit:iun 44 (24.9) <2 2-S 6-10 11-15 16+

Number of years working in clinical practice
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Shock index is positively correlated with acute blood loss
and negatively correlated with cardiac output
in a canine hemorrhagic shock model

Charles T. Talbot, BVSc, PGDip, MRCVS!L, Kristin M. Zersen, DVM, DACVECC!; Ann M. Hess, PhD?;
Kelly E. Hall, DVM, M5, DACVECC*
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Assessment of shock index in healthy dogs
and dogs in hemorrhagic shock

Katherine L. Peterson, DVM; Brian T. Hardy, DVM, MS, DACVIM and Kelly Hall, DVM, MS,
DACVECC
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doi: 10.1111/vec.12076

Evaluation of the shock index in dogs
presenting as emergencies

Adam E. Porter, DVM, DACVECC; Elizabeth A. Rozanski, DVM, DACVIM, DACVECC;
Claire R. Sharp, BVMS, MS, DACVECC; Kursten L. Dixon, BS, CVT; Lori Lyn Price, MAS and
Scott P. Shaw, DVM, DACVECC
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PROSPECTIVE STUDY

Assessment of shock index in healthy cats and in cats
presenting to an emergency room with shock

Leandro Fadel DVM, MSc'© | Rodrigo Cardoso Rabelo DVM, MSc, PhD? = |

Denise Tabacchi Fantoni DVM, MSc, PhD® | Gustavo Machado DMV, MSc, PhD* |
Marina Candido Duarte DVM° | Gabriela da Cruz Schaefer DVM, MScv® |

Mariana Pires Oliveira DVM, M5c® | Jessica de Oliveira Lara Castanheira Fadel DVM,
MSc” | Kamila dos Santos Morais DVM® | Glaucia Bueno Pereira-Neto DVM, M5c,
PhD? | Fernanda Vieira Amorim da Costa DVM, MSc, PhD™

3]
-
Measurements and Main Results: The mean Sl in the control group was 1.47 + 0.2 and r;
was 1.87 + 0.47 in the shock group (P = 0.001). Using equality in sensitivity and speci- B 21 " .
ficity of 0.7, an Sl cutoff point of 1.54 (95% confidence interval [Cl]: 0.49-0.86) was E 5"3’:
determined with an estimated area under the receiver operating characteristic curve E <-+J=-
of 0.78 (25% Cl: 0.65-0.20). HR, plasma lactate concentration, and RITG did not dif- FE: 1 ¢ -
04

Shock Control
Groups
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Assessment of Volume Status and

Fluid Responsiveness in Small
Animals
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The Effect of Hydration Status on the Echocardiographic
Measurements of Normal Cats

F.E. Campbell and M.D. Kittleson
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ORIGINAL STUDY

Caudal vena cava collapsibility index as a tool to predict fluid
responsiveness in dogs

Pablo A. Donati MS, DVM1 | Juan M. Guevara DVM* | Victoria Ardiles MS, MD* |
Eliana C. Guillemi PhD, DVM! | Leonel Londofio DVM* | Arnaldo Dubin PhD, MD*

The cut-off CVCCI that better
discriminated between responder
and nonresponder dogs to fluids
was 26.7% with 100.0%
sensitivity and 83.3% specificity,
respectively
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A PRACTICAL APPROACH
TO HEMOPERITONEUM IN
THE DOG AND CAT

Daniel J. Brockman, BVSe, CVR, CSAQ, Carlos M. Mongil, DVM,
Lillian R. Aronson, VMD, and Dorothy Cimino Brown, DVM

HEMOPERITONEUM
VETERIMNARY CLINICS OF NORTH AMERICA: SMALL ANIMAL PRACTICE
VOLUME 30 » NUMBER 3 = MAY 2000 /Trmxmat'c\ //ﬂ umanc\.
Blunt trauma Penetratmg trauma Neoplasia Other disease Coagulopathic
(HBC) /
Aoc»dmtal- Splenic Other Congenital factor
Malicious (HA, HSA) (Renal, Adrenal, deficiency
intestinal)
Hepatic
P GDV, splenic torsion,
liver lobe torsion
Viscus organ damage: lanrogmlc L
Bladder rupture, Acquired
mesenteric avulsion, Thrombocytopeniafthrombopathia €——__—
biliary tract damage e "
A\
¥ Hepatobiliary disease Toxin
Parenchymatous Breakdown in surgical  Percutaneous biopsy/ / +
organ damage: hemostasis aspirate *

Spleen, Liver, Kidney Decreased production Vitamin K malabsorption Rodenticides
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Evaluation of the validity of the double two-thirds rule
for diagnosing hemangiosarcoma in dogs with
nontraumatic hemoperitoneum due to a ruptured
splenic mass: a systematic review

Ashley R. Schick, DVM, and Janet A. Grimes, DVWM, M5, DACWS-5A"

doi.org/10.2460/javma.22.08.0389

Table 1-5ummary of diagnoses for splenic lesions in dogs presenting with nontraumatic hemoperitoneum due to a ruptured
gplenic mass from 14 articles included in the systematic review.

No. of dogs
Article included Malignant mass Benign mass Hemangiosarcoma Other malignancy
Aronsohn 44 63.6% (28/44) 36.4% (16/44) 100.0% (28/28) 0.0% (0/28)
Corbin® 23 56.5% (13/23) 43.5% (10/23) 69.2% (3/13) 30.8% (4/13)
Dawiessl 78 87.2% (b8/78) 12.8% (10/78) 91.2% (b2/68) B.8% (6/68)
Fernandez*: 115 66.1% (76/115) 33.9% (39/115) 78.9% (60/76) 21.1% (16/76)
Fleming* 210 84.3% (177/210) 15.7% (33/210) 88.7% (157/177) 11.3% (20/177)
Hammond?2 71 76.1% (54/71) 23.9% (17/71) 92.6% (50/54) 7.4% (4/54)
Johnson® 39 94.9% (37/39) 5.1% (2/39) 89.2% (33/37) 10.8% (4/37)
Levinson34 28 78.6% (22/28) 21.4% (B/28) 81.8% (1B/22) 18.2% (4/22)
Mallinckrodi? 40 65.0% (26/40) 35.0% (14/40) 92.3% (24/26) 7.7%(2/286)
Marinoss 23 52.2% (12/23) 47.8% (11,/23) 100.0% (12/12) 0.0% (0/12)
Sherwood*® 91 76.9% (70/91) 23.1% (21,/91) 82.9% (5B/70) 17.1% (12/70)
Stewart?! 40 62.5% (25/40) 37.5% (15/40) 96.0% (24/25) 4.0% (1/25)
Vnuks" 19 52.6% (10/19) 47.4% (9/19) 90.0% (9/10) 10.0% {1/10)
Wendelburg? 329 67.5% (222/329) 32.5% (107/329) 85.1% (189/222) 14.9% (33/222)
Total 1,150 73.0% (840/1,150) 27.0% (310/1,150) B87.3% (733/840) 12.7% (107/840)
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Histopathologic findings and survival outcomes of dogs
undergoing liver lobectomy as treatment for spontaneous
hemoabdomen secondary to a ruptured liver mass:

1.0 retrospective analysis of 200 cases (2012-2020)
Alexandra M. Reist, DVM!: Jennifer K. Reagan, DVM, MS, DACVS-5A2*; Shawna K. Fujita, DVM!; Alexis M. Walny, BS2
0.8 -
0.6 - doi.org,/10.2460, javma.22.03.0120
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OST(d)
Diagnosis
1: Benign — — — 2 Hemangiosarcoma
— - — 3 Hepatocellular carcinoma —— — 4: Other malignant tumors
CLINICAL RELEVANCE

The majority of dogs (63.5%) were diagnosed with well-differentiated hepatocellular carcinoma or a benign process,
resulting in favorable long-term survival. The distribution of histopathology for ruptured liver masses resulting in
hemoaoperitoneurmn has not been previously reported and may be wseful for client discussions prior to surgery.




Vet Clin Small Anim 43 (2013) 773-797
The Use Of Ultrasound for Dogs hftp:ﬂlr;qlx.dn;?.orgr;:g1D1E!j.cusm.lﬂ13.ﬂ3.m1
and Cats in the Emergency Room
AFAST and TFAST

Seren R. Boysen, owm® ™, Gregory R. Lisciandro, pwm®

Spleen
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Evaluation of an abdominal fluid scoring system /_s,f\z'
determined using abdominal focused assessment a

with sonography for trauma in 101 dogs with motor B
vehicle trauma ‘DR

Gregory R. Lisciandro, DVM, DABVT, DACVECC; Michael 5. Lagutchik, DVM, MS, DACVECC;
Kelly A. Mann, DVM, MS, DACVR; Geoffrey T. Fosgate, DVM, PhD, DACVPM; Elizabeth G. Tiller, \_d/:—"" 4
DVM; Nicholas R. Cabano, DVM; Leslie D. Bauer, DVM; Bradley . Book, DVM, DABVP and

Philip K. Howard, DVM

budgetgraphics@ive com

Measurements and Main Results = An AF5 was assigned to each dog based on the number of AFAST fluid-
positive quadrants identified using a 4-point scale: AFS 0 (negative for fluid in all quadrants) to AFS 4
(positive for fluid in all quadrants). Free abdominal fluid was identified in 27 of 101 dogs (27%). Dogs with
AFS scores of 3 or 4 (14/27 [52%] AFS-positive dogs) experienced more marked decreases in packed cell
volume and total plasma protein, increases in alanine aminotransferase, and needed more blood transfusions
than dogs with lower AF5 scores and AF5-negative dogs. Serial AFAST was performed in 71% of dogs (71/
101); 17% (12/71) of these cases changed AFS5 score, and 75% (9/12) of the changes were higher (worsened)
AF5, correlating with increasing amounts of free abdominal fluid. Ninety-eight percent of the study
population was a primary presentation. Overall, median time from trauma to initial AFAST was 60 minutes,
and median AFAST examination ime was 3 minutes.
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Traumatic coagulopathy-Part 2: Resuscitative

strategies

Lee Palmer, DVM, DACVECC and Linda Martin, DVM, MS, DACVECC
L

.

Rapic Hemostasis Control

l

Early Hemastasis

Lrirect pressure

Wonnd abdominal packing
Surgical igation'clamping
Abdominal counlerpressure
Topical Hemostatic agents

-

v
Coagulation Management

N

Damage Control

l

FFP
A Instibute early Qwithin 1 hour)
b 10— 13 mLfkg, imitially

Platelets {consider if)
a. = Sox10%L, or
b < 100x107 with severe head injury

Permissive Hypotension

i SBE A0 — Hpon Heg undil
hemorrlage is controlled

b, SBP - 100 mm Hg with
irmmnatic head injury

Duirmage Contrel Surgery
I[mdiciation:

a.  Severe hemorrhagic shock
b Imaccessible hemorrhage
¢, Omngoing coagulopaihy

Cryoprecipitaie consider il)

A Fibrinogen = 10 gL

b TEGROTEM signature indicates
decreased fibrinogen

Hemosiatic resuscitation
A FWE {best choice)

b, pREBCFFP (1110 1:2)
Targed

a  HCT =21 o 24%

b, Hbg 7 - % mg/dL

d. pH=<= 7017 Temp. = 345C

{

Surgical fime <60 — W min
Fapid hemostasis technigques
Contaminsion Contrael
Temporary clésure

[CL care/stabilization
Drcfinitive repair in 24-72hrs

R -

Antifibrinolyviics

A Institoic within 3 hours post-franma
b Guided by TEGROTEM
Tranexamic acid:

Losading dosz: 10 - 1 5mglkg 1V

CRIZ 1-5 mgkghr IV

AT pEsic acii

Loading dose;  100-150 mgkeg [V

CRI: 15 mgkg'hr IV

Fluid itherapy

a1 HTE [ colleids
[5-10 ml kg aliquots io
achieve periusion
endpainis)

b Limited crvstalloids

Correct
A Acidosis (pH = T2}
b, Hywpothermia (= 347C)




Effectiveness and safety of hypotension fluid
resuscitation in traumatic hemorrhagic shock:
A systematic review and meta-analysis
of randomized controlled trials

Kamil Safiejko', Jacek Smereka™’, Krzysztof J. Filipiak', Agnieszka Szarpak’,
Marek Dabrowski®, Jerzy R. Ladny™ ", Milosz J. Jaguszewski®, Lukasz Szarpak™”®

Cardiclogy Journal
2022, Vial. 29, No. 3, 463471
DOk 10.5603/C.0.a2020.0006

Hypoteasion fluid group  Coaveational group Risk Rato Risk Ratio

Study or Subgroup Events Total  Events Total Weight M., Fixed, 95% C1 M.H, Fixed, 95% CI
Bickell 1994 86 269 16 309 232% 0790063, 1.00 Bl
Carrick 2016 18 8¢ 21 80 44% 08210471427 S
Chen 2013 [ 45 14 44 209% 042)018 099 ——
Chen M 2015 4 24 4 24 14%  0570018,1.70) —
ChenY 2015 5 n 1 71 23% 0451017,1.24) -~
Dai 2016 0 3| 4 41 0%% 011)001,200 ¢

Dutton 2002 4 55 4 55 08%  1.00/0.26 3.80) ——
Fan 2011 5 43 13 42 27% 03810150986

Fan 2012 3 24 5 23 11%  05700.15,214) —
Hua 2010 7 48 13 40 29% 0.45)0.20,1.07 ——1
Huang 2015 2 40 8 40 19% 0220005 096

L2012 2 63 7 63 14% 02910.06,132 —
Lu 2015 0 27 2 24 05% 018)0.01,354) ¢

Morrison 2011 10 44 13 46 26% 080]0.39, 164 ——
Schegsber 2015 8 96 15 95 31% 0531023119 ——r
Tang 2013 1 38 g 3 1.7% 0121002 080

Tumer 2000 60 610 73 699 141%  0.94]0.68,1.30] o
Wang 2007 7 57 1" 32 29% 036015083

Wang 2010 7 53 16 53 33% 0441020 098 ———
Wang 2014 5 “ 15 40 31% 0331013,081)

Wang 2016 1 45 10 46 21% 010)0.01,075

Wes 2008 5 5% 15 62 29%% 037(014,095

Wen 2015 3 9 7 22 16% 0331009,117 -
Xu 2015 4 60 17 60 35% 0.41[018,092 o]

Yao 2015 4 43 12 43 25% 033)012,095

Zeng 2014 ] LY ] 7 19% 0671025175 e
Znso 2013 2 58 25 82 43% 011003046

Zneng 2007 8 60 20 72 38% 048)0.23,1.01) ——
Total (95% C1) 2202 2301 100.0%  0.58 [0.51, 0.66) L3

Total events 276 492

Heterogeneity. Chi*= 4257, df= 27 (P = 0.03), F= 37% :om o°1 fo 106'

Test for overall effect Z= 8,02 (P < 0.00001)

Hypolension fuid group  Comnventional group

However, it should be
remembered that the
hypotension should not last
longer than 1 hour
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Simon | Lewis, Mark R Nosh, David N Naumann, Gemma Slinn, Hazel Smith, lain M Smith, Rebekah K Wale, Alastair Wilson, Natalie lves, L 2
Gavin D Perkins, on behalf of the RePHILL collaborative group*
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209 msigred to PHEP LyoPls 223 assigned to 0-9% sodium chloride
208 supplied compliance data 223 supplied compliance data
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irterventions* interventian®
1 miszing compliance data 0 missing compliance data
. . . _ 5 withdrawm Twithdrawn
The search identified low quality evidence from 2 seidacharge an provided ke Lunableto ctin nformed
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Tirme to ED arrival, mins

Fram 9949 call
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Vital signs at ED arrival

Heart rate, bpm

Syitalic blood pretwurs, mm Hyg
Diastolic blood pressure, mm Hg
Respira bory rate per min
Oacygen saturation
Laboratory results (ED arrival)
Lactate concentration, mmal/L
IMR =15

Hasmoglabin concentration, gfL
Total blood product up te 24 h after ED arrival
PRBELC

128/199 (64%)  136/210 (65%)

887203 (43%) 9a/218 {45%)
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-0:80 (-5.83 to 4-23)%; p=0-76
-1.19 (-B:19 to 5-82)§; p=0-74
226 (-377to 8-29)5; p=0-46
059 {079 to 1-97)5; p=0-40
048 (-0-86 to 1.82)5; p=0-48

—0:08 {097 ta 0-82)5; p=0.87
0-91 {0-44 ta 190)"; p=0-20

15 {10 ta 19)%; p<0-0001

1.80 (058 to 3-01)1; p=0-004

Plasma 5-04 (5-56), 209 337 (504), 223 154 {057 to 2-50 1, p=0-002
Death

Within 3 32197 (16%) 4b6/208 (22%) 075(050t0113)% p=017 7% (-15to1)f; p-0-0B
[‘hl."llhin 30 days Bbr204 (42%) 99/219 (45%) 0-94 {076 t0 117)"; p=0-59 4% (-13 to B)1; p=0-44 ]
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ORIGINAL STUDY

A prospective randomized open-label trial on the comparative
effects of 6% hydroxyethyl starch 130/0.4 versus polyionic
isotonic crystalloids on coagulation parameters in dogs with
spontaneous hemoperitoneum

Claudia lannucci Dr med vet, DACVECC* | Daniel Dirkmann Dr med PD? |
Judith Howard Dr med vet, DACVIM® | Katja N. Adamik Dr med vet PD, DACVECC,
DECVECC!

Clot formation time in EXTEM was significantly prolonged (P = 0.037), and maximum clot firmness
was significantly decreased (P = 0.038) in the HES group compared to the CRYS group at T1
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Resuscitation of haemorrhagic shock with normal saline vs.
lactated Ringer's: effects on oxygenation, extravascular lung

Charles R Phillips!, Kevin Vinecore!, Daniel S Hagg', Rebecca S Sawai2, Jerome A Differding?,

Jennifer M Watters? and Martin A Schreiber2

Table 1

Laboratory values at study end

Mormal saline Lactated Ringer's solution p value
Sodium 1378108 127.0t 82 0432
Potassium 3502 4.1 X 0,06 0.010
Calcium 1.22 £ 0.08 1.34 £ 0.1 0.038
Lactate 1303 8.0 0.7 = 0.001
Bicarbonate 167 x1.7 27808 = 0.001
Partial pressure of arterial carbon dioxde 447 30 433106 0.647
pH 717 x0.03 7.41 £ 0.02 < 0.001
Haemoglobin 4.7+ 0.38 5.8 +0.35 0.039
Hasmatocnt 12711 1856 +1.2 0.028

Results are reported as means £ standard error of the mean. Animals resuscitated with normal saline ware more acidaemic (despite having lower

lactates), were more anaemic and had lower serum calcium and potassium levels.

(a)

MAP (mmHg)

PVPI

NS LR
5.00
4504
4001
14
3.504 °
3.004
2,50
2,00 p=0.014
NS LR

Fluid Type
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Laura P Cole'” and Karen Humm

Results Between July 2012 and March 2018 a total of 12 autotransfusions were performed in eight cats. All patients
were diagnosed with haemoperitoneum. Four of the eight cats were diagnosed with abdominal neoplasia, three
had postoperative haemorrhage and one had a traumatic haemoperitoneum. Three cats received more than one
autotransfusion




Blood salvage and cancer surgery: should we do it?

Jonathan H. Waters and
Department of Anesthesiology, Magee-Womens Hospital, University of Pittsburgh Medical Center

Albert D. Donnenberg
Hillman Cancer Research Center, University of Pittsburgh School of Medicine, Pittsburgh, PA

Jonathan H. Waters: watejhi@upmc.edu

Blood Cell Salvage and Autotransfusion
Does Not Worsen Oncologic Outcomes

Following Liver Transplantation with
Incidental Hepatocellular Carcinoma: A
Propensity Score-Matched Analysis
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A PRACTICAL APPROACH
TO HEMOPERITONEUM IN
THE DOG AND CAT

Daniel J. Brockman, BVSc, CVR, CSAQ, Carlos M. Mongil, DVM,
Lillian R. Aronson, VMD, and Dorothy Cimino Brown, DVM

It is thus possible to justify
recommending exploratory surgery for
all patients regardless of tumor
"staging" status. This recommendation
IS made on the grounds of securing a
tissue diagnosis and arresting ongoing
hemorrhage even if the long-term
therapeutic benefit of surgery is
unclear.




Hemoabdomen espontaneo

VETERINARY CLINICS OF NORTH AMERICA: SMALL ANIMAL FPRACTICE

VOLUME 30« BUMBER 3 = MAY 2000 h&e7

A PRACTICAL APPROACH
TO HEMOPERITONEUM IN
THE DOG AND CAT

Daniel J. Brockman, BVSe, CVR, CSAQ, Carlos M. Mongil, DVM, Surgery: When and How

Lillian R. Aronson, VMD, and Dorothy Cimino Brown, DVM The veterinary literature suppnrts emergency exploratory laparotomy for
penetrating abdominal trauma,’ massive hemoperitoneum with hemodynamic
instability,” and in situations where a breakdown in surgical hemostasis is
suspected. In this instance, instability is defined as a failure to achieve stability
with rational emergency measures (i.e., fluid therapy, including blood transfu-
sion, and abdominal pressure hﬂl‘ldﬂgl].‘lb:] MNonoperative treatment is the usual
course for animals that are, or become, hemodynamically stable and have no
signs of other organ involvement (e.g., urinary tract, biliary tract). The final
decision is made based on estimated risk:benefit ratios for the patient and
cost:benefit ratios for the client. In veterinary medicine, such calculations are
maostly experience-influenced guesses.




Recordar: Si presenta hipotension perdio mucha sangre

TABLE 2 | Signs and symptoms of hemorrhage by class as defined in the Amencan coliege of surgeons advanced freuma e support 10th edition manual.

Parameter Class | Class Il Class Il Class IV
{mild) (moderate) [severe)
Approximate Dlood koss <15% | 5-30% F31-40% =4 0%
Heart rate . - /1 f FRA
Blood pressure .- - = | }
Pulze preasure .- | | }
Respiratory rate .- - /1 i
Lrine cutput - - | 2
Glasgow Coma Scale scone .- - | }
Basz= deficit* 0 to —2 mEg/L —2 to —6 mEgL —6to —10 mEgL —10mEg/L or less
Mead for Bood products Maonitor Possible Yes bazaive transfusion

Al e ew




TABLA 3-2 RESPUESTA INICIAL A LA REANIMACION CON LiQUIDOS*

i MINIMA O NINGUNA
RESPUESTA RAPIDA RESPUESTA TRANSITORIA RESPUESTA

Signos vitales Regreso ala normalidad Mejoria termporal, recurrencia de Permanece anarmal
disminucion de la presion arterial y

aumento de la frecuencia cardiaca

Pérdida sanguinea estimada Minima (<15 % ) Moderada y persistents [I5%—40%) Grave (=40%)
Requisito de transfusidn Bajo Moderado a alto Inmediato

sanguinea

Preparacion de la sangre Tipo y pruebas cruzadas | Tipo - especifica Entrega de emergencia
Mecesidad de intervencian Posible Probable Muy probable
quirdrgica

Evaluacidn temprana por drujanc Si ) Si Soporte Vital Avanzado en Trauma

* Solucién cristaloide isotdnica, hasta 1000 ml en adultos; 20 miflkg en nifios




- £ g Journal of Vieterinary Emergency and Critical Care 18(1) 2008, pp 40=53
Clinical Practice Review doic 101111476 -44 31. 2007 00265, x

Clinical evaluation and management of
hemoperitoneum in dogs

Lee V. Herold, DVM, DACVECC, Jennifer J. Devey, DVM, DACVECC, Rebecca Kirby, DVM,
DACVIM, DACVECC and Elke Rudloff, DVM, DACVECC
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CASE SERIES

Temporary abdominal packing for management of persistent
hemorrhage after liver lobectomy in three dogs with hepatic
neoplasia

Natashia A. Evans BSc(hons), BSc(Vet), MVetClinStudies, DACVECC | Robert J. Hardie DVM,
DACVS, DECVS | Julie Walker DVM, DACVECC | Jonathan Bach DVM, DACVIM,
DACVECC

FIGURE 3 Intraoperative image of the abdominal packing being
removed in dog 3, 36 hours after having undergone temporary
abdominal packing for management of persistent hemorrhage
following liver lobectomy
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WILEY
ORIGINAL ARTICLE

Placement of a balloon for resuscitative endovascular balloon
occlusion of the aorta without fluoroscopic guidance in canine
cadavers

Jennifer Marie Loewen DVM" | Lauren Melissa Blume BVSc* | The reported location of the celiac artery is at the first lumbar
Jonathan Francis Bach DVM, DACVIM, DACVECC' ©®
vertebra.
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Circumferential External Counterpressure by
Abdominal Wrapping and lts Effect on
Simulated Intra-abdominal Hemorrhage

IAP

H
J. F. MCANULTY. ovM, and G. K. SMITH, vMD, PhD mmiHo

Intra-abdominal hemorrhage was simulated c
by abdominal aortic cannulation through the L/min/m?
femoral artery with shunting of blood into
the peritoneal cavity via a transabdominal PR
Foley catheter mm H9

2 hours of counterpressure change ©

TT T T v T T 4 v -m- L) r y T T
0 10 20 a0 40 50 &0 T0 BD aa 100 110 120
Time {min.)
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CASE SERIES WILEY B

Computed tomographic features of intra-abdominal
hypertension in three dogs

Min Jang DVM, PhD'2+ | Sooyoung Choi DVM, PhD%3* | InLee DVM, PhD2Z |
Inhyung Lee DVM, PhD*

FIGURE 1 Postcontrast CT images for a dog (Case 1) with IAP of 26 mm Hg, indicating severe |AH. Transverse images (A-C) show a large liver
mass (long arrow) with a cavitated lesion (asterisk), renal compression (short arrow), and fluid accumulation (arrowhead) surrounding the left
spermatic cord and testis. Elevation of the diaphragm (black arrow) and a dilated caudal epigastric vein (blank arrow) are observed on the dorsal
(D) and volume rendering (E) images
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Changes in Visceral Blood Flow with Elevated Intraabdominal Pressure

CHRISTOPHER B. CALDWELL, M.D., AND JOHN J. RICOTTA, M.D.
Department of Surgery, University of Rochester School of Medicine and Dentistry, Rochester, New York 10021
Presented at the Annual Meeting of the Association for Academic Surgery, Washington, D.C., November 5-8, 1986

ORGAN BLOOD FLOW AND INTRAABDOMINAL PRESSURE

IAP (mm Hg)
Organ ] 20 40
Organ blood flow (cc/g/min)
Omentum 0.43+0.15 0.24 + 0.05 0.10 + 0.02*=
Esophagus 0.11 +0.01 0.06 + 0.01** 0.04 = 0.01**
Stomach 0.41 =007 0.27 = 0.05* 0.11 £0.01%**
Gastric mucosa 0.63 £0.10 0.28 + 0.04** 0.14 + 0.03**
Duodenum 1.19 £ 0.16 0.71 + 0.08** 0.55 + 0.09**
Jejunum 1.18 L 0.13 0.67 £ 0.07** 0.41 = 0.06**
Ileum 0.66 +0.12 0.32 £ 0.05%* 0.27 £ 0.07**
Colon 0.63 £ 0.17 0.36 + 0.09** 0.26 + 0.07**
Pancreds 0.43 = 0.08 0.28 = 0.06%* 0.15 = 0.03**
Gall bladder 0.35 +0.07 0.28 +0.04 0.17 £ 0.03**
Liver 0.42 + 0.09 0.25 £ 0.10* 0.15 = 0.06**
Spleen 2.25 +0.51 1.23 + 0.27* 0.69 = 0.08*




Abdominal compartment syndrome and

intra-abdominal hypertension

Bruno M. Pereira®ts9®

 POLYCOMPARTMENT SYNDROME: 1+ 2+344+5+6
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Newro-endocrine axis

Trauma Shock

T Activated
il Fibrinalysis

| Platelet dysfunction |

Rezuscitation
related

T Thrombin

Fibrinalysis

‘o) Cause of trauma-induced coagulopathy Acute traumatic

coagulopathy

& Fibrinogen

Ross A. Davenport and Kanm Brohi

Acidemia

Hypothermia

Trauma-induced
coagulopathy




Effects of tranexamic acid on death, vascular occlusive
events, and blood transfusion in trauma patients with
significant haemorrhage (CRASH-2): a randomised,

placebo-controlled trial

CRASH-2 trial collaborators®

>0

20211 randomised

v

10006 allocated to
tranexamic acid

v

3 consent

withadranam

k

10115 allocated to
placeba

10043 had baseline data
Q95 received allocated
boading dose
Q490 received allocated
maintenance dose

1 consent
withdrnm

313 no follow-up

¥

10114 had baseline data
QOB received allocated
loading dose
9475 receivied allocated
maintenance dose

100860 analysed

A7 no follow-ugp

v

10067 analysed

Tranexamic acid allocated  Placebo allocated Risk ratio (99% CI)
Time from injury (h) :
< 5003747 (13-6%) 58173704 (157%) — 0-87 (075-1-00)
13 463/3037 (152%) 52872996 (17-6%) - B 0-87 (075-100)
>3 49113272 (15.0%) 502/3362 (14.9%) : 3 1.00{0-86-117)
4411 p=011 :
Systolic blood pressure (mm Hg)
=40 702/6878 (10-2%) 736/6761 (10-9%) —_.__ 0-94 (0-82-1.07)
76-89 28071609 (17-5%) 313/1689 (18-5%) ] 0-94(0-78-114)
=75 47B/1562 (30-6%) 562/1599 (35-1%) B 087 (0-76-0-99)
15=1345p=051 :
Severs (3-8) T96/1789 (44-5%) B60/1830 (47-0%) 1; — 0-95 (0-86-1.04)
Moderate (9-12) 219/1349 (16-2%) 2491344 (18-5%) » 0-88 (D-70-1-09)
Mild (13-15) 4TS (6-5%) S02/6877 (7:3%) B 0-8% (0.75-1.04)
Xo=1:387: p=0-50 :
Injury type
Blunt 1134/6788 (167%) 1233/6817 (18-1%) —.—— 0-92 (0-83-1-02)
Penetrating 329/3272 (10-1%) 3803250 (11.7%) ] 0-86(0-72-103)
Xi-0.791; p-037
All patients 1463/10060 (14-5%) 1613/10067 (16-0%) ‘ 0-91(0-85-0-97)°

Two-sided p-0-0035

T T
08 09
Tranexamic acid better

10

T 1
11 12

Tranexamic acid worse
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Article
Efficacy and Safety of Tranexamic Acid in Emergency Trauma:
A Systematic Review and Meta-Analysis

Mahdi Al-Jeabory 1 Lukasz Szarpak 2400, Kecskes Attila 3, Michael Simpson 4 Adam Smereka 3,
Aleksandra Gasecka %7, Wojciech Wieczorek ¥, Michal Pruc !, Maciej Koselak ?, Wladyslaw Gawel 10,
Igor Checinski ?, Milosz J. Jaguszewski '* and Krzysztof ]. Filipiak ©

]

Identification

Ineluded

Records identified through

database searching
fn=273)

Additional records identified
through other sources

Records after duplicates removed

(n=179)

Records screened
fn=179)

Records excluded
{n=143)

Full-text articles assessed
Jor eligibility
fn=36)

Studies included in
qualitative synthesis
fn=17)

Full-text articles excluded
fn=19)

* without required
outcome (n=7)

* duplicated or overlapped
data (n=2)

* pon-comparative (n=5)

* wnusable results (n=3)

* guideline (n=2)

Studies included in
quantitative synthesis
(meta-analysis)
fn=17)




TXA Non-TXA Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
a Combat use
Howard 2017 [27] 82 849 271 2924 10.4% 1.05 [0.81, 1.36] T
Lipsky 2014 [29] 6 28 0 12 0.8%  7.22(0.37, 139.15] ’
Morrison 2012 [30] 148 293 218 603 10.2% 1.80 [1.36, 2.39) ——
Subtotal (95% CI) 1170 3539 21.3% 1.44 [0.85, 2.45) -
Total events 236 489
Heterogeneity: Tau® = 0.13; Chi’ = 8.94, df = 2 (P = 0.01); I* = 78%
Test for overall effect: Z » 1.35 (P = 0.18)
b Civil use
CRASH-2 2010 [36) 1463 10060 1613 10067 11.4% 0.89 (0.83, 0.96) -
El-Menyar 2020 [25] 25 102 30 102 7.1% 0.78 [0.42, 1.45] e
Guyette 2020 [26] 37 447 43 453 8.6% 0.86 [0.54, 1.36] T
Kakaei 2017 [28] 3 30 4 30 2.3% 0.72 [0.15, 3.54]
Myers 2019 [31] 136 189 161 189 8.1% 0.45 [0.27, 0.74) T —
Neeki 2017 [32] 8 128 13 125 4.9% 0.57 [0.23, 1.44] v
Neeki 2018 [33] 13 362 30 362 6.7% 0.41[0.21, 0.80] ——
Rivas 2021 [35) 106 654 91 254 9.8% 0.35 [0.25, 0.48] —r—
Swendsen 2013 [37) 9 52 17 74 5.0% 0.70 [0.29, 1.73] -
Valle 2014 [38] 25 109 14 105 6.3% 1.93 [0.94, 3.97] T =
Wafaisade 2016 [39] 38 258 42 258 8.4% 0.89 [0.55, 1.43] —
Subtotal (95% Cl) 12391 12019 78.7% 0.69 [0.51, 0.93] <
Total events 1863 2058
Heterogeneity: Tau’ = 0.16; Chi* = 46,34, df = 10 (P < 0.00001); I = 78%
Test for overall effect: Z = 2.41 (P = 0.02)
Total (95% CI) 13561 15558 100.0% 0.81 [0.62, 1.06] ’v
Total events . 2099 . 2547
Heterogeneity: Tau® = 0.16; Chi’ = 76.65, df = 13 (P < 0.00001); I* = 83% ; t 4 ¢ } {
Test for overall effect: Z = 1.55 (P = 0.12) 1 e 0 TXA lNon-TZXA 5 10

Test for subgroup differences: Chi = 5,61, df = 1 (P = 0.02), ¥ = 82.2%
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Postinjury Fibrinolysis Shutdown: Rationale for Selective
Tranexamic Acid
Ernest E. Moore, M.D."3) Hunter B. Moore, M.D.'}12) Eduardo Gonzalez, M.D.!1)-(3],

Michael P. Chapman, M.D.{"3] Kirk C. Hansen, Ph.D.\"), Angela Sauaia, M.D., Ph.D.{"}3],
Christopher C. Silliman, M.D., Ph.D.12M%} and Anirban Banerjee, Ph.D.(")

507

We define shutdown as a relative resistance to
tPA, due to a physiologic dysregulation of the -
plasminogen-plasmin system.

.30

207

Percent Mortality

Fibrinolysis shutdown (as defined above) was the
most common phenotype, accounting for 64% e
(n=115) with physiologic fibrinolysis (n=32) and
hyperfibrinolysis (n=33) representing 18% each.

Shutdown Physiologic Hyper
Ly30<0.8% Ly30 0.9-2.9% Ly30 >3%




Interestingly in both our rodent and swine models, shock (1schemia‘reperfusion) produced
consistent systemic hyperfibnnolysis; whereas, tissue injury (thoracotomy/laparotomy/femur

. . . . . *
tracture) provoked physiologic fibrinolysis shutdown (23],
Product-Limit Survival Estimates
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Journal of Veterinary Emergency

and Critical Care

Clinical Practice Review

Journal of Veterinary Emergency and Ctitical Care 24(1) 2014, pp 75-92

doi: 10.1111/vec.12138

Traumatic coagulopathy-Part 2: Resuscitative

strategies

Lee Palmer, DVM, DACVECC and Linda Martin, DVM, MS, DACVECC
L

.

Rapic Hemostasis Control

l

Early Hemastasis

Lrirect pressure

Wonnd abdominal packing
Surgical igation'clamping
Abdominal counlerpressure
Topical Hemostatic agents

-

v
Coagulation Management

FFP
A Instibute early Qwithin 1 hour)
b 10— 13 mLfkg, imitially

Platelets {consider if)
a. = Sox10%L, or
b < 100x107 with severe head injury

Duirmage Contrel Surgery
I[mdiciation:

a.  Severe hemorrhagic shock
b Imaccessible hemorrhage
¢, Omngoing coagulopaihy

d. pH=<= 7017 Temp. = 345C

{

Surgical fime <60 — W min
Fapid hemostasis technigques
Contaminsion Contrael
Temporary clésure

[CL care/stabilization
Drcfinitive repair in 24-72hrs

R -

Cryoprecipitaie consider il)

A Fibrinogen = 10 gL

b TEGROTEM signature indicates
decreased fibrinogen

N

Damage Control Resuscitation

l

Permissive Hypotension

i SBE A0 — Hpon Heg undil
hemorrlage is controlled

b, SBP - 100 mm Hg with
irmmnatic head injury

Hemosiatic resuscitation
A FWE {best choice)

b, pREBCFFP (1110 1:2)
Targed

a  HCT =21 o 24%

b, Hbg 7 - % mg/dL

Antifibrinolyviics

A Institoic within 3 hours post-franma
b Guided by TEGROTEM
Tranexamic acid:

Losading dosz: 10 - 1 5mglkg 1V

CRIZ 1-5 mgkghr IV

AT pEsic acii

Loading dose;  100-150 mgkeg [V

CRI: 15 mgkg'hr IV

Fluid itherapy

a1 HTE [ colleids
[5-10 ml kg aliquots io
achieve periusion
endpainis)

b Limited crvstalloids

Correct
A Acidosis (pH = T2}
b, Hywpothermia (= 347C)
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Journal ef Veterinary Emergency and Critical Care 26(1) 2016, pp 41-51
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Original Study

Assessment of the relationships among
coagulopathy, hyperfibrinolysis, plasma
lactate, and protein C in dogs with
spontaneous hemoperitoneum

Daniel J. Fletcher, PhD, DVM, DACVECC; Elizabeth A. Rozanski, DVM, DACVIM, DACVECC;
Benjamin M. Brainard, VMD, DACVA, DACVECC; Armelle M. de Laforcade, DVM, DACVECC
and Marjory B. Brooks, DVM, DACVIM
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Journal of Vetarinary Emergency and Critical Care 00(00) 2016, pp 1-6
GESE HEpﬂl"t doi: 10.1111/vec 12467

Shock y sangrado grave grave luego de
Thromboelastographic evidence of inhibition accidente de transito

of fibrinolysis after e-aminocaproic acid
administration in a dog with suspected acute
traumatic coagulopathy

Seung H. Yoo, MS, MBA, DVM; Emilee Venn, DVM; Lauren A. Sullivan, DVM, MS, DACVECC and
Christine 5. Olver, DVM, PhD, DACVP

EACAe was started (33 mg/kg IV q 6 h)
approximately 2 hours after surgery
extremely rapid Clot lysis TEG
Both MRL and CLT indicate increased
fibrinolysis compared to days 2 and 3,

Doy 2 suggesting a return to normal fibrinolysis.

e - = I ]
Day 3 s
e 3 ¥ _-——__E_-—_iz—_

Amm)
_—_ﬁ ?
b
- — 'E.|..
. Z2 .
0 14 120

Time (min}



Acido TXA ——

soc e

$3'%

ranexamic Acid
~ Injection

1000mg/10 mi (1oome™

para todxs!!

8

WTRAVENOUS USE OMF
$eqhe-Dose V¥

céa

I

My,

-




Journal of Veterinary Emergency

Case selection
All canine patients presenting to the ED following

and Critical Care J
P Journal of Vieterinary Emergency and Critical Care 23(4) 2013, pp 395-401
Orlglnal StUdy doi: 10.1111/vec.12073

trauma were considered for inclusion in the study. Pa-

. . tients were deemed eligible for the study if the following

HypoperfUSIon and acute traumatic criteria were met: a body weight =5 kg, the patient had

coagulopathy in severely traumatized received no IV fluids nor blood products prior to pre-

. . ; ' he patient had an ATT =5, and the traumatic
canine patients sentation, the pa =

event had occurred within the previous 4 hours. The ATT

Amanda L. Abelson, DVM, DACVECC; Therese E. O'Toole, DVM, DACVIM, DACVECC; Andrea was calculated as described PI‘EFiﬂLL‘-'-l‘I.-’. 14,15
Johnston, DVM; Meghan Respess, DVM and Armelle M. de Laforcade, DVM, DACVECC :

Nine of 30 (30%) dogs had evidence of hemorrhage noted either by direct physical examination or via focused
assessment with sonography for trauma of both the abdominal and thoracic cavities

Table 1: Results of TEG values in 30 dogs following severe trauma

f%
Parameter Median Range Reference Hyper MNormo Hypo
A (min) 3.6 1559 34 7 23 0
& {imin) 1.9 1-5.1 2-8 15 15 0
a (deg) 23.8 41.3-781 2859 19 11 0
Maximum amglitude (mm) 545 43.5-68 39-55 g 21 0
G (dynwem?) 6,000 3. 87010500 3. 2007 200 10 20 L 0 )

Hyper, hypercoagulable; Mormo, normocoagulable; Hypo, hypocoagulable; R, the R time; k, the k time; a, the alpha angle; G, the G value where G =
5,000 = MAT100 MA). This table was modified with permission from Sinnot VB, Otto CM. Use of thromboelastography in dogs with immune-mediated

hemaolytic anemia: 308 cases (2000—-2008). Journal of Veterinary Emeargency and Critical Care 2000; 19(5): 484488,



Rotational thromboelastometry (ROTEM)
parameters in dogs with haemoperito-
neum and their associations with clinical
and laboratory signs

A. Martin', A.P.N. Kutterz, N.E. Sigrist’

1 Division of Critical Care Medicine, Department for Small Animals and 2 Section of Anaesthesiology,
Department for Clinical Diagnostics and Sarvicas, Vetsuisse Faculty University of Zdrich
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The main cause of haemoperitoneum was spontaneous
bleeding (31/40, 77.5%) due to a splenic (18/31) or he-
patic mass (4/31) or other bleeding processes (9/31) such
as pathological changes in the adrenal glands (3/9) or
ovaries (2/9) and unknown causes of bleeding(4/9).
Nine of 40 (22.5%) dogs were identified with traumatic
haemoperitoneum. Sixteen of the 40 (40%) dogs

50% were hypocoagulable and 62%
thrombocytopenic. No hyperfibrinolysis
could be detected.

received crystallond fluids (mean: 9 ml/kg, range:
0 - 58 ml/kg) prior to ROTEM analysis.
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Prevalence of Acute Traumatic Coaqulopathy in
Acutely Traumatized Dogs and Association with
Clinical and Laboratory Parameters at Presentation
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! Division of Emergency and Critical Care Medicine, Department of Address for correspondence Nadja Sigrist, Division of Emergency and
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Eleven of 33 dogs presented with acute traumatic coagulopathy and 3 of these additionally showed hyperfibrinolysis

Hyperfibrinolysis does not seem to be the main initiator of acute traumatic coagulopathy in dogs which is in accordance
with recent findings in cats

Hypofibrinogenemia and increased fibrinogen turnover are now believed to be one of the main causes for acute traumatic
coagulopathy and therefore have become target points for resuscitation.
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Serial Evaluation of Haemostasis Following Acute
Trauma Using Rotational Thromboelastometry in Cats

Benjamin M. Muri' Rahel Jud Schefer' Nadja E. Sigrist’

Table 2 Changes in coagulation status and platelet count over
time in cats with acute trauma

Time point At presentation 6 h 24 h

Parameter n/N nfN nfN
Results The[intidence of ATC was 15%}and the most common ROTEM abnormalities in Hypocoagulable/ATC | 4)26 17 0/13
cats with ATC were clotting time and CFT prolongation in both extrinsic and intrinsic Normocoagulable 16/26 a7 |63
ROTEM profiles. After 24 hours, compared with presentation, significantly more cats Hypercoagulable 6/26 207 | 713
were h__*,rpercnagula_l:ale (p = _!].!]4?} and none of the cats showed hypocoagulopathy. Hyperfibrinolysis 126 07 | o3
Cats with ATC received significantly more blood transfusions (p = 0.008). (MLgyreng = 10%)

Thrombocytopenia 8/22 NA 2(8

(<150 10 = 3/ul)

Hypofibrinogenemia 1/26 1/7 013

(MCFpigres <2 mimy)

Abbreviations: ATC, acute traumatic coagulopathy; MA, not assessed.



Hyperfibrinolysis di
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Perro atropellado por un camion
Laceracion de la arteria femoral y sangrado grave

Se detecto hiperfibrindlisis y fue tratado con TXA
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Figure 1a
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e
Figure 1b

Figure 1: EXTEM (1a) and ApTEM (1b) profile of a dog with acute traumatic coagulopathy after initial therapy. Both profiles
show hypocoaguability with a maximum clot firmness of 40 mm in EXTEM. The ExTEM profile shows hyperfibrinolysis,
starting after 30 minutes. Lysis cannot be seen in the ApTEM, suggesting the identified lysis in the EXTEM profile represents

true hyperfibrinolysis (Ganter, 2008)
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Rapid resolution of hyperfibrinolysis in dogs with spontaneous
hemoperitoneum following surgical control of hemorrhage

lan M. DeStefano DVM, DACVECC! | Elizabeth A. Rozanski DVM, DACVIM, DACVECC! |
Benjamin Koethe MPH® | Armelle M. de Laforcade DVM, DACVECC!

trom healthy dogs (n = 22). The point prevalence of HF in all dogs screened was 40%
(18/45 dogs), and the mean LY'30 at baseline for HF dogs was 48.9% (+24.2%), which
was significantly higher than that of control dogs (4.8% + 7.1%, P < 0.001) and non-
HF dogs (1.9% + 5.7%, P < 0.001). In HF dogs. there was a significant decrease in LY30
between baseline and 8 hours (P < 0.0001) and between 8 and 16 hours (P =0.035) but
no significant change thereafter. LY 30 at 8 hours (4%, range: 0%-23.4%) was not sta-
tistically different from control dogs (56.5%, range: 1.2%-32.8%, P = 0.664) suggesting
early resolution of HF in this population. Only 2 of 18 dogs were persistently hyper-
fibrimnolytic at 24 hours. Malignancy was diagnosed in 12 of 18 dogs (646.6%), while a
benign etiology occurred in & of 18 dogs (33.3%). All HF dogs survived to discharge.
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Effect of tranexamic acid on intra- and postoperative haemorrhage in dogs with
surgically treated hemoperitoneum

Sigrist, Nadja E ; Olgiati, Laura ; Jud Schefer, Rahel

Table 4: Categorical postoperative parameters of 30 dogs treated with (group TXA) and 25 dogs without (group CTR] tranexamic ecid and
surgically menaged hemopearitonaum.

Group CTR (n=25) Group THA (n=30)
Parameter - Ly S N o P-wvalue
Splensctomy | WES 2326 a2 21730 Fli 0.043 DO g S Of th e TXA g rou p
Sl at 24h | =1.00 117 54 5126 20 G.012 . .
Sl at 48h |:mn 4/11 36 5 24 0.362 recelved a medlan dose Of
Fluid imcrease presentation - 2d4h | fes 117 1] 1124 4 0.663 20 m g/kg (ran g e’ . 10-25
Fluid incresse betweaen 24-48h | Yes 14 i} w23 i) MNA m g/kg) tran examic .aCId at
Continuous bleading | Yes 8720 40 11/28 38 0.587 IeaSt 30 minu teS p ror to
Transfusion (pREC, whole blood or plasma) | Yes /25 36 17130 57 0.104 surgery and over a median
Yes 925 36 15/30 50 0.221 number of 1 day (range,
?;ﬁhr:;:,fedﬂg::r;:i;&“i“d Intraoperatively | 6/25 24 11/30 a7 0.237 0.5-2 days) and 1 treatment
Postop 3/25 12 7130 23 0.233 (ran ge, 1-8) )
NMumber of dogs that received Intracperativaly 125 4 30 i 0.013
plasma Post op 2125 ] 330 10 0.588
Hyperfibrinolysis post op ML=15% 142 g0 il il 0.250
Hoapital discharge Yes 22125 a8 2830 a3 0.2




Effect of early administration of
tranexamic acid on ongoing haemorrhage
In dogs with non-surgically treated
haemoabdomen

N. E. Sigrist!, L. Langenegger!, R. Jud Schefer!, K.Kluge!, A. P. N. Kutter2

1Departamant fir Kleintiere, Abtailung fir Notfall- und Intensivmedizin, Vetsuisse Fakultat Universitat Zirich;
Departement fdr klinische Studien, Abteilung fir Andsthesie, Vetsuisse Fakultat Universitat Zirich
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The study population consisted of 48 dogs treated 1n the
period 2009-2020 at the Small Animal Clinic of the Vet
suisse Faculty of Zurnich. Twenty-eight of 48 dogs were
treated with 20 mg/kg TXA IV within 3h of diagnosis of
haemoabdomen. Dogs treated with and without TXA
were monitored over 48 hours for signs of ongoing haem-
orthage. Ongoing haemorrhage was defined as an increase



Transfusiones

TXA No treatment Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
2.1.1 Surgery
Sigrist 2018 17 an 2| 28 T21% 1.7 [0.86, 2.849] il
Subtotal (95% CI) 30 25 T21% 1.57 [0.86, 2.89] -
Total events 17 £

Heterodeneity: Mot applicable
Testfor overall effect =146 (F=0.14)

2.1.2 Non surgery

Sigrist 2022 1 20 4 28 27.9% 0.35 [0.04, 2.90] =
Subtotal (95% CI) 20 28 27.9% 0.35 [0.04, 2.90] —-‘-—
Total events 1 4

Heterogeneity: Mot applicable
Testfor overall effect F=097 (F=0.33)

Total (95% CI) 50 53 100.0% 1.03 [0.26, 4.06] —at—

Total events 18 13

Heterogeneity: Tau : 0588 Chi*=1.91,df=1(FP=017); "= 48% 001 0 i 10 100
Test for overall effect £=0.05 (P = 0.96) Favours TYA Favours Mo treatment

Test for subgroup differences: Chif=1.79, df= 1 {P=0.18), F= 44.2%



Mortalidad

TXA No treatment Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% Cl
3.1.1 Surgery
Sigrist 2018 2 30 a 28 B5.0% 0.6 [0.10, 3.07] |
Subtotal (95% Cl) 30 25  65.0% 0.56 [0.10, 3.07] —el
Total events 2 3

Heterogeneity: Mot applicable
Test for overall effect: £=0.67 (F = 0.580)

3.1.2 No surgery

Sigrist 2022 1 20 2 28 35.0% 0.70[0.07, 7.20] i

Subtotal (95% CI) 20 28 35.0% 0.70 [0.07, 7.20] ——n

Total events 1 2

Heterogeneity: Mat applicakle

Test for overall effect: £= 030 (F = 0.7H)

Total (95% CI) 50 53 100.0% 0.60 [0.15, 2.39] —l

Total events 3 a]

Heterogeneity: Tau : 0.00; Chi*=0.02, df=1{F=0.288) F=0% 'III.III1 IIIT‘I 1|D 1IIIIII'
Testfor overall effect: F=0.72 (F=0.47) Favours TXA Favours Mo treatment

Test for subgroup differences: Chi*=0.02 df =1 (P =088, F=0%
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CASE REPORT
Use of recombinant human factor Vllain 2 patients with
postoperative noncompressible, abdominal hemorrhage

ChelseaM.ZornDVM | April E. Blong DVM, DACVECC | Rebecca Walton DVM,
DACVECC

Case Summary: A 14-year-old neutered female Border Terrier and a 9-year-old
neutered male domestic shorthair were treated with rFVlla to treat noncompressible
abdominal hemorrhage in the postoperative period. The dog presented for a septic
abdomen following endoscopic intestinal biopsies 10 days prior and was found to
have a jejunal perforation along with a fractured liver lobe and hepatic lymphoma at
the time of exploratory laparotomy. The cat presented for a spontaneous hemoab-
domen associated with hepatic amyloidosis. Clinically significant hemorrhage occurred
in the perioperative and postoperative period and both patients received massive
transfusions and antifibrinolytic therapy. Despite these interventions, the patients
continued to have ongoing abdominal hemorrhage and surgical attempts at hemosta-
sis were not attempted due to the friable nature of the liver at the time of surgery.
Both patients received rFVlla intravenously every 3 hours at a dose between 70 and
90 ug/kg as indicated by the clinical picture, which subsequently decreased transfusion

requirements.
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