COAGULOPATHYor
TRAUMA &
TRANSFUSION
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Describe the Review the
impact, incidence, pathophysiology
and consequences of acute blood loss
of trauma related and massive

hemorrhage transfusion

Identify the
anesthetic
implications and
interventions for
coagulopathy

1in 10 deaths, worldwidé
Leading cause of death in people < 45 y/o

HEMORRHAGE...

Accounts for most deaths in patients with potentially
survivable injuries

Over 90% of pbtentially survivable US combat deaths

TRAUMA

COAGULOPATHY

PRESENT IN ~30% OF TRAUMA PATIENTS
IMMEDIATELY AFTER INJURY

ASSOCIATED WITH 4 MULTI-ORGAN FAILURE,

1 ICU ADMISSION, 1 DEATH
\_4
WHEN PRESENT ON ARRIVAL TO E.D.,
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ORGAN SYSTEM

slippery, gel-like network of
negatively charged molecules
residing on the luminal side
of the vascular endothelium

glycocalyx—it Is not a static structure.

= iR

ENDOTHELIUM: 4,000 — 7,000 m?

ORGAN SYSTEM

ENDOTHELIUM
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ORGAN FAILURE
IF IT FUNCTIONS, IT CAN FAIL...

BLOOD
FAILURE

11

12



ORGAN FAILURE

Blood Failure

Injury

+
Blood Loss
L

Figure 1. Schematic representing the components of
hemorrhagic blood failure.
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OXYGEN DEBT

Mismatch between OXYGEN DEMAND (VO,) and OXYGEN DELIVERY (DO,)
DO, function of CARDIAC OUTPUT, O, SATURATION, HGB CONCENTRATION

Transition into ANAEROBIC METABOLISM
Depth of O, debt continues to increase over time

v’ Restoration to baseline VO,/DO, ratio may be insufficient
v’ Ability to physiologically “repay” debt DECREASES OVER TIME

Consequences of ACCUMULATED DEBT
v’ Increased reperfusion/inflammation injury
v' MODS

v ENDOTHELIOPATHY -> COAGULOPATHY -> BLOOD FAILURE
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SHOCK

Oxygen consumption VO,

c Oxygen delivery DO

RECOGNIZING BLOOD FAILURE

RECOGNIZING BLOOD FAILURE

TACHYCARDIA, ALTERED MENTAL STATUS

BASE DEFICIT
SERUM LACTATE

COAGULOPATHY

CONSPICUOUS BLEEDING

CONVENTIONAL COAGULATION ASSAYS UNRELIABLE!
VISCOELASTIC TESTING (ROTEM, TEG), FIBRINOGEN
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VISCOELASTIC TESTING

EXTEM
T 67s C

CFR: 54mm  MCF: 57mm ML

FT: 87s
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VISCOELASTIC TESTING
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PREVENTING BLOOD FAILURE

PREVENTING BLOOD FAILURE

PREVENTING BLOOD FAILURE

(=3)

-

PREVENTING BLOOD FAILURE

PERMISSIVE
HYPOTENSION

SBP 90-100

N =
= (o}

LACTIC
ACIDOSIS

LACTATE 2-4
BD > -10

PREVENTING BLOOD FAILURE

DAMAGE CONTROL

RESUSCITATION
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PREVENTING BLOOD FAILURE

PrOCEDURES & TECHNIQUES

PREVENTING BLOOD FAILURE

Resuscitative Endovascular Balloon Occlusion of the Aorta
(REBOA) as an Adjunct for Hemorrhagic Shock
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TREATING COAGULOPATHY TREATING COAGULOPATHY
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TREATING COAGULOPATHY TREATING COAGULOPATHY

For ROTEM o EXTEM 2020-08-24 10:52
How fast? How strong? For how long? cT 76 ! 38.79
Is CT prolonged, Is MCF too low, Is L130 toa high, 3 CFT % s 34-159
) Normal o Normal d
indicating delayed ———— " ———» Indicating weak | ———C"M& . indicating too - - == B e
clot formation? clot? much lysis? A\
) As 39 mm 3455
Yes Yes Yes Al0 50 mm 43-65
Check FIBTEM MCF and m » McF s | Mm | som2
Give FFP or PCC ROTEM Platelet if available “ il o6 P <I5
« . S~ r Li30 5 % 94-100
If FIBTEM MCF s low, If FIBTEM MCF Is normal or ROTEM T A <035 famels
give cryoprecipitate Platelet is low, give platelets T,
b ]
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TREATING COAGULOPATHY

For ROTEM

How fast?

Is CT prolonged,

How strong?

Is MCF too low,

Normal Normal

For how long?
Is L130 too high,

indicating delayed ————————— Indicating weak ——————————- indicating too

clot formation?

Yes
Give FFP or PCC

clot?

much lysis?

Yes Yes
Check FIBTEM MCF and m
ROTEM Platefet if available
a

“
If FIBTEM MCF is low,

give cryoprecipitate Platelet is low, give platelets

If FIBTEM MCF is normal or ROTEM
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TREATING COAGULOPATHY

INCIAL RANDOMISATION OF AN
ANTIFIBRINOLYTIC IN SIGNIFICANT HAEMORRHAGE-2

The CRASH-2 trial: a randomised controlled trial and
economic evaluation of the effects of tranexamic acid
on death, vascular occlusive events and transfusion
requirement in bleeding trauma patients
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TREATING COAGULOPATHY

LOW-TITER
GROUP O

WHOLE
BLOOD
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TREATING COAGULOPATHY

Fresh whole blood use hy forward illlgi\.‘n] teams in Mghauislan
is associated with improved survival compared to compor

3 Trauma 3 ”
|
| warm Fresh Whole Blood Is Independently Associaled With
Improved Survival for Palients With Combat-Related
Traumatic Injuries
.t A . ot 0, i G Dt e 2
Comparison of platelet transfusion as fresh whole blood
versus platelets for massivel
combat trauma patients
MYSHOCK, Vol 41, N Sy

jeveany G, Pk

Kurt W, Grathuwoie, Froy

Corbat Su

WHOLE BLOOD: THE FUTURE OF TRAUMATIC
HEMORRHAGIC SHOCK RESUSCITATION

Alan D. Murdock,*! Olle Bersdus,’ Tor Hervig."' Geir Strandenes.’
and Turld Helen Lunde’
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ANESTHESIA PARADIGM

Start of hemorrhage

Hemostasis

Optimize temperature, Ca**, p,02, p.CO2, pH, Lactate

D

|Antifibrinolytics

Reverse hyperfibrinolysis {Tranexamic acid 1g bolus and 1g over 8hrs)

Blood p

| Goal-directed VHA-guided

(TEG/ROTEM) >

Pre-defined
PREC:FFP platelet ratio

pRBC according to Hb

Dynamics of hemorrhage
Control of hemarrhage

Uncontrolled hemorrhage
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QUESTIONS

g.collins@tcu.edu
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