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‘Lab to Labrador’: CU Anschutz-CSU
Collaboration on Trauma Research Points
to Better Treatments for People and Dogs

Investigators at both universities say cross-species studies can help
bring medical discoveries to human and animal patients more quickly
and less expensively.
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Translational opportunities

1. Austere environments (definitive care delays)
a. Attenuation of bleeding
‘Lab to Labrador’: CU Anschutz-CSU

b. Wound care Collaboration on Trauma Research Points
to Better Treatments for People and Dogs

Investigators at both universities say cross-species studies can help
bring medical discoveries to human and animal patients more quickly

2. Hemorrhagic shock e
a. Markers (identification)

b. Resuscitation
* Species agnostic interventions

3. Injury scoring (type and severity)

4. Implementation (Teamwork/checklists)



Bench to Bedside
Lab to Labrador
Common Problems: Common Solutions
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Sidestrea_an_l darlg fie_lgl imaging and biomarl_(er eyaluat!on
reveal minimal significant changes to the microcirculation
and glycocalyx in a canine hemorrhagic shock model
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Tracy L. Webb, DVM, PhD; Kelly E. Hall, DVM, MS, DACVECC; Claire D. Tucker, DVM;
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Feasibility and temporal dynamics of endothelial glycocalyx
biomarkers in dogs sustaining traumatic injury

Jardan D. Tarbutton, DWVM 2 Claire D. Tucker, MPH, DVM, DACVECC (2 Tracy L. Webb, DVM, PhD
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SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

Translational investigation of metabolite signaturesin  rrauma

long bone injury patients: a lipidomics approach

Multiomic analyses of longitudinal plasma samples

for identification of novel therapeutic-immune targets identify thromboinflammation endotypes and
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Z-scored Relative Abundance

trajectories in patients with trauma
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Comparing Tissue Injury and Injury Severity in
Severely Traumatized Humans and Dogs Using
Translational Multi-omics
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Point of care ultrasound
measurement of paralumbar Shock index is positively correlated with acute blood loss
caudal vena cava diameter and and negatively correlated with cardiac output
caudal vena cava to aortic ratio in in a canine hemorrhagic shock model
hypovolemic dogs Charles T. Talbot, BVSc, PGDip, MRCVSL: Kristin M. Zersen, DVM, DACVECCE: Ann M. Hess, PhD2:
Kelly E. Hall, DVM, MS, DACVECC*
Jenna H. Cardillo, Kristin M. Zersen and Amanda A. Cavanagh*

AJVR YAVMA| | AJVR ZAVMA

Sidestream dark field imaging and biomarker evaluation . . .
reveal minimal significant changes to the microcirculation Tissue oxygen saturation is positively correlated

and glycocalyx in a canine hemorrhagic shock model with oxygen delivery and cardiac output in a canine
hemorrhagic shock and resuscitation model

Jenna H. Cardillo, DVM; Jordan D. Tarbutton, DVM; Julien Guillaumin, Doct Vet, DACVECC, DECVECC;
Tracy L. Webb, DVM, PhD; Kelly E. Hall, DVM, MS, DACVECC,; Claire D, Tucker, DVM;
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Point-of-care viscoelastic coagulation monitoring The Edwards Acumen |Q system using peripheral arterial
device shows promise for informing resuscitation catheter-based waveforms to estimate cardiac output is
strategies in a canine hemorrhagic shock model not accurate as compared to thermodilution in dogs
Taylor N. Baird, DVM ®; Kristin M. Zersen, DVM, MS, DACVECC @; Julien Guillaumin, Doct Vet, DACVECC, DECVECC® Kristin M. Zersen, DVM, MS, DACVECC"; Gregg M. Griffenhagen, DVM, M5, DACVAA;

Eric L. Monnet, DVM, PhD, DECVS, DACVS




Intramuscular tranexamic acid results in lower peak plasma concentrations but comparable

systemic absorption to intravenous administration in healthy dogs
EunJi Kwak, Kristin Zersen, Claire Tucker, Casey Lavender, Charles Talbot, Dan Gustafson, Tara Hendry-Hofer, Kelly Hall

1000
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*Accepted for publication AJVR
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LOVLETR

LOW VOLUME LYOPHILIZED EARLY TRAUMA RESUSCITATION
RANDOMIZED CONTROLLED TRIAL

ELIGIBLE DOGS HAVE THE FOLLOWING:

Severe trauma Bleeding Shock Minimal prior treatment

Dogs will be randomized to one of four resuscitation groups:

Lyophilized plasma + Lyophilized platelets Crystalloid fluids

+ Crystalloid fluids

Lyophilized plasma
Lyophilized platelets

Median time injury =2 first dose of

randomized treatment: 90 min

® Combo A Plasma MW Platelet

6 HR 1 Y »
24 HR- . =
0.5 Control 15 2

Relative Risk of Death (log scale)

6-hours 24-hours 30-days
Dead; n . Dead; n . . Alive; n
(%) Alive; n (%) (%) Alive; n (%) Dead; n (%) (%)
Plas+ 1(4.3) 22 (95.7) 2(8.7) 21(91.3) 7 (30.4) 16 (69.6)
Plas- 7 (26.9) 19 (73.1) 9 (34.6) 17 (65.4) 14 (53.8) 12 (46.2)
P value .052 .042* .149

*Unpublished data




FDA completes risk review of
freeze-dried plasma for
treatment of hypovolemia and
control of hemorrhage in dogs

https://www.fda.gov/animal-veterinary/cvm-updates/fda-completes-risk-review-freeze-dried-plasma-treatment-hypovolemia-and-control-hemorrhage-dogs
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Position Paper

Care of the Operational Canine in the Prehospital
Environment - A joint position statement and
resource document of NAEMSP, NAVEMS, and
VetCOT

Kate D. Zimmerman & (=, Lee Palmer =, Kelly E. Hall ©=/, Rita M. Hanel ©=, Kevin F. Jura ‘=, Richard D. Maricle =,

Esther I. Hwang ©/, Jonathan D. Shecter ), Rama Heyratifar (=’ & Allen Yee ...show less
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OPK9 CONTINUUM OF CARE:EDUCATION AND TRAINING RESOURCES

Resources in place:
« Existing prehospital courses
» Veterinary Trauma Center network « Best Practices publication
» Veterinary Trauma Registry * KO9TCCC, K9TECC
» Translational Trauma Conference ‘ . T R W S R N « Military resources/experiences
« Translational Research efforts » Scope of practice and state-level
legislative efforts

Resources in place:

Improving Trauma Patient Care

Point of Entry (in clinic)
« VVeterinary professionals
> Veterinarian
o Veterinary technicians/Trauma support team
o Students (i.e., Veterinarian, Veterinary Technician or Assistant)

Point of Injury and Transport
» People with animal handling skills (e.g., OpK9, police)
« People with medical skills (e.g., first responder, (T)EMS)
« MEDEVAC personnel




THE CODING SYSTEM

Veterinary
Abbreviated
Injury

Scale

Eight-digit alpha-numeric code Severity | e
More than 1,400 unique codes @ | Minor
« ag s . _— . Moderate
Last digit indicates injury severity S
4 Severe
. Critical
6 Maximal
e Unknown
Veterinary AIS Type of Specific
Code Body Anatomic Anatomic Injury
Designation Region Structure Structure Level Severity
v 1 5 0 4 0o 8 4
EXAMPLES:
V751272.3 open comminuted humeral shaft fracture
V161002.4 severe traumatic brain injury; mGCS 8-13
V541628.5 hilum avulsion of the kidney
V610230.6 complete cervical spinal cord transection injury

Association for the COLLEGE OF VETERINARY MEDICINE
Advancement of AND BIOMEDICAL SCIENCES

UK Validation Study
perform interrater reliability & code validation

Vehicle Injury Study
analyze canine vehicle crash injury to improve safety

OpKS9 Injury Pattern Study
identify line of duty injury and survival patterns

Email Veterinary.AlS@gmail.com for more info




Injury 55 (2024) 111251

Contents lists available at ScienceDirect

‘ Injury
ELSEVIER journal homepage: www.elsevier.com/locate/injury
Designing the Future —
of Trauma Clinical reltor! &
Guidance Dissemination and Implementation Science for the Trauma Provider: What you need to know to updates

start doing and/or undoing the thing
Key Takeaways
from the Third Design for
Implementation Conference

Implementation Logic Models

Relating interventions & strategies to outcomes

Intervention Implementation Outcomes
Strategies Strategies
Implementation Service Client
Outcomes Qutcomes Outcomes
Evidence-Based o
Practice Systems | I?nv!ronment Feasibility Efficiency Satisfaction
(“the thing”) Organizational Fidel Saf . .
Group/Learning idelity afety unction
Supervision Penetration Effectiveness  Symptomatology
‘ N T R Individual Acceptability Equity
Providers/Consumers Lt ;
COALITION FOR NATIONAL (the how") Sustainability Timeliness
TRAUMA RESEARCH Patient-
Uptake
centeredness

Costs



Veterinary Advanced
Trauma Life Support

Be Ready When It Matters Most.



VetATLS

Hospital Readiness

* Secure resources (equipment, logistics)
Primary Survey * Recognize team roles

+ Ensure client & team communication skills
* Create & maintain regional network

Identify & treat immediate life
threatening injuries

X eXsanguinating hemorrhage
A Airway

B Breathing
C Circulation
D Disability

E Exposure

Secondary Survey

« Complete head- to- toe exam
+ Identify the extent of injuries
+ Reassess effectiveness of interventions
Ensure pain addressed

Tertiary Survey

+ Evaluate adequacy of resuscitation

» Communicate with client recommended
next steps

+ Perform and review additional diagnostics

(e.g., imaging)

Disposition

Discharge
+ Admit to facility

« Transfer for definitive care

* Transport needs based on patient status
» Establish client expectations

» Communication with receiving facility
- Trauma Life Support

S:g‘ Veterinary Advanced




ATLS 11th Edition: xABCDE Algorithm Update

Advanced Trauma Life Support 11t Edition

Significant Update: Prioritizing Exsanguinating External Hemorrhage

0\ Lethality-Based Hierarchy

xABCDE B: D: :

“ Exposure/
x: Exsanguinating Breathing p

Disability B Environment

External Hemorrhage
g 3 | @7 | o4
& S (R @5
" y ' A' ‘ ‘ A\ ‘
A ACTION: ACTION: ACTION: ACTION: ACTION:
Maintain Ensure Assess Neurologic Completely
ACTION: Control Massive Airway & Adequate Circulation & Status Undress
Bleeding IMMEDIATELY. Cervical Ventilation & Control Evaluation Patient,
WHY: Leading Preventable Spine Oxygenation. Hemorrhage. (GCS). Prevent
Cause of Trauma Death. Protection. Hypothermia.
A\ A

Goal: Stabilize Patient Effectively, Then Advance Systematically for Optimal Outcomes.

Source: ATLS 11th Edition Guidelines




Recommendations of the Colombian Consensus
Committee for the Management of Traumatic Brain |
Injury in Prehospital, Emergency Department,
Surgery, and Intensive Care (Beyond One Option
for Treatment of Traumatic Brain Injury: A Stratified
Protocol [BOOTStraP))

Andres M. Rubiano’ David S. Vera? Jorge H. Montenegro® Nancy Carney* Angelica Clavijo® INTENSIVE CARE UNIT
Jose N. Carrefio® Oscar Gutierrez’ Jorge Mejia® JuanD. Ciro® Ninel D. Barrios™ Alvaro R. Soto"

Paola A. Tejada’? Maria C. Zerpa' Alejandro Gomez'* Norberto Navarrete’ Oscar Echeverry'®

Mauricio Umafia'” Claudia M. Restrepo' Jose L. Castillo’™ Oscar A. Sanabria®® Maria P. Bravo?'

Claudia M. Gomez??> Daniel A. Godoy?® German D. Orjuela?* Augusto A. Arias® INTERMEDIATE CARE UNIT
Raul A. Echeverri’® |orge Paranos?’

MEDIUM- HIGH COMPLEXITY
EMERGENCY DEPARTMENT

NEUROLOGICAL
SURGERY

ADVANCED EMERGENCY GENERAL SURGERY

TRANSPORT

LOW COMPLEXITY
EMERGENCY DEPARTMENT

[ High Resources
[ Intermediate Resources

Low (Basic) Resources
BASIC EMERGENCY TRANSPORT =] (Basic)




Veterinary Advanced
Trauma Life Support

Transfusion Algorithm

Use this algorithm to support decision-making when you have diagnosed a trauma patient with

severe hemorrhage and hypovolemic shock and are considering treatment with blood products.

To select a blood product or other option, start with the topmost blue box and ask:
« Is this product available?

« Is it financially viable?

« Is it without contraindications for this patient?

Select that product if you answer YES to all three questions. Otherwise, continue down to the next blue box.
Repeat until you have identified a blood product you can use. If necessary, you can consider one of the other
options listed on the back.

If trauma within 3 hours,
antifibrinolytics (TXA, ACA)
can be considered in
addition to blood products.

Severe hemorrhage +
hypovolemic shock:
need blood products

Can you use Give FWB
fresh whole blood (FWB) Dog: 10-20 ml/kg
(a donor in hospital)? Cat: 5-10 mi/kg * Mentation

After each bolus, reassess:

* Heart rate
* Pulse quality
Give CWB "ERY
Can you use Ve * Mucous membranes
chilled whole blood Dog: 10-20 ml/kg L
(cwB)? Cat: 510 ml/kg adtate,
Massive transfusion:

* Some patients will need 30,
40, 50 ml/kg, or more.

+ Consider giving calcium
gluconate if transfusing
> 1 unit.

+ Consider giving
cryoprecipitate for
fibrinogen supplementation
if giving multiple units.

Can you use Give pRBCs and FFP
packed red blood cells in a 1:1 ratio
(pRBCs) and Dog: start 10 ml/kg for each product
fresh frozen plasma (FFP) Cat: start at 5 ml/kg for each product
(+/- platelets)? Give platelets if available

Give pRBCs
Can you use pRBCs? Dog: 10-20 mi/kg
Cat: 5-10 ml/kg

If the transfusion needs of
the patient exceed your
capacity, prioritize

Can you use plasma Give plasma stabilization & transfer.

(FFP/frozen Dog: 10-20 ml/kg

plasma/lyophilized)? Cat: 5-10 ml/kg

Istherea
significant Do you have
hemoabdomen the setup for
and/or autotransfusion?;

Can you rule Autotransfuse
out a concurrent BAS] starting at 10ml/kg,
septic/uro/bile giving more

hemothorax? abdomen? as available

Consider one of the other
recommended options provided

If there is a delay in getting blood products at ANY stage due to availability, finances,

or other stabilizing procedures, crystalloids can be used.




Analgesia and Sedation
VetATLS Clinical Practice Guideline




» 4 Improve Trauma

Patient Outcomes
in Pets and
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