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A small proportion (4%) need an aggressive
approach to transfusion

1Systems that include fibrinogen substrates seem to
improve outcome

The challenge is to develop systems that deliver
fibrinogen rapidly enough to these patients

TEG then can help us direct fibrinogen and drugs to
the patients that need it

JUnless we include POC monitoring of coagulopathy
we risk replacing exsanguination with thrombosis
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Traditional prerequisites before transfusion

<Transfusion for massive blood loss 271

Table 1. Investigations to be performed during massive

transfusions

Investigation Target value
Haemoglobin; haematocrit 10 g/dl; 0.32
Platelet count > 50 x 10°/1
Prothrombin time < 1.5 x control
Partial thromboplastin time < 1.5 x control
Fibrinogen >0.8 g/l

BSCH guidelines for massive transfusion 1998
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Thromboelastography

J measures viscoelastic
properties

J incorporates input from
clotting, platelets and
fibrinolysis

J dynamic

2 rapid results
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Schematic Diagram of
Normal Thromboelastography Tracing
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Platelet Dysfunction

perfarrmance improwemieat

TIEG MONITORING PROGRAM - DETAIL OF COMPLETED CHAMMEL 1 (2)
Tine On: 12:30:00 pn Date: Thu Mar 23, “™=  Time OFff: 1:35:58 pm
Patient Name: Patient Number: ON TR
Sample Type: Celite-fictivated Uhole Blood

18 mn SP (mn) R (om) K (mm) HA (mmn) Ang (deg) LY38B (<) LYGE ()
|scale Pt: 135 145 188 B8 08

NR: 18-14 3-6 05968 54-67
ENTER to exit, F6 prints large, F7 prints small, LEFT or RIGHT to scroll
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ONCORD

perfarmance improvement

After Platelet Transfusion

TEC MONITORING PROGRAN — DETAIL OF COMPLETED CHAMMEL & (1)
Time On: 32 Time 001 406537
Patient Mame:

i b | "
Sample Type:

Date: Thm e 83, =
Patient Mumber: WITH MY

Celite-fctivated Whole Blood

1EG Imdex: +3.21
Mormal Range: -2.8 to +2.8

SP (mn) R (mn) K (mm) MA (mn) Ang (deg) LY¥38 () LYoW o)
7.5 IE 25 N8 NS a5

: 180 mn
|_IE Pt:

NR: -6 5968 54
ENTER to exit, F6 orints large, F7 prints small, LEFT or RIGHT to scroll
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Does TEG predict these
coagulation changes in
haemorrhagic and shocked
trauma patients?



YES.......But so do other indices

Tagee & Prediction of transfusion by CCT, Rapid TEG®, and Kaclin TEG®.

Cut-offs Sensitivity Specificity PPV MNPV AUC
Single indicator
IME =12 38% 28% 57 7 T3
IMR =15 19% LA 67 T4 730
aPTT (scc) =0 50 98%% 50%h £0h T4
Fibrinogen {g/L] =50 9 48% 4 5%y 910 T4
Thrombin time [sec] »13.2 8% T35 4504 7504 5355
Rapid K (min) »1.8 ad%% T8 1% B3 T
Kaolin K (min) =17 GG 5 46%% TR &%
Rapid a-Angle (deg) =747 495 5704 49%, B8 7%
Kaolin a-Angle (deg) =58.5 72% 61% 47% 82% 66%
Rapid MA (mm) =596 A% B 630 g0y 75%
Kaolin MA {mm) <584 S56%% 28%% 0% &0y 7RG
Rapid TMA {min} =173 760G 57T 46 A0y Lt
Kaolin ThMA (min} =247 G4%% G3%% 46" T8 54%
Rapid G {dfsc) <7374 ARG 78%% 61" A0y 730G
Kaolin G {d/sc) <7073 S56%% 8% 0% &0 L
Combined indicators
n-Angle + Heart Rate Rapid a-Angle (deg) <75 84% 7504 52% 90, =
Heart Rate (bpm) =75
n-Angle + Het Rapid I.'I:'."‘lngl.'!: ideg) <75 o i i - -
Het (%) =41

" Cut-oils determined by the data.

Jeger et al Scientific World Journal 2012 p 821794
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Can the TEG explain the
coagulation changes in
haemorrhagic and shocked
trauma patients?



Trauma Induced Coagulopathy

2 Usually has an adequate Thrombin burst
J Fibrinogen levels are reduced

2 Fibrin laydown and cross-bridging is
impaired

J Fibrinolysis is increased
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Can TEG direct product
treatment in haemorrhagic and
shocked trauma patients?



1 Most of the benefit in TEG in improving blood
management outside trauma is in

1 Stopping blood product use when it isn’t required

_Targeting specific product use when a defect
exists (as opposed to a reduced conc of
something)
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Massive bleeding with elther shock or
abnormal coagulopathy

Emsure delivery of X-match specimen

to Blood Bank

Glve 3 Unlts O-neg or type speclfic RBC

Ring Blocd Bank to

Activate Massive Transfusion Protocol —

REQUEST, DELIVER AND THANSFUSE AS BELOW: !

BATP BOX OME I/ Check Coags / Plateless fFBC
TXA 1G 2 Whole Blocd or 21 RBC and 2U FEP ABGS/TEG) | Carr!

MITE BOK TWO
4 RBLC

4 FFP
1 adult Platelets

AR

:l_l:'f{ll'l'l".._:lﬂ{i_l | .'l'lp'i:l'-i?ﬂ'l;? -

BATE BO1Y THEFE
4 RBL Check Cosgs/ Platebsts JFBC
4 FFP ABGs /TEG/ Ca™

+ 3l Cryopredipitate

RATE BOM ECILIR
4 RBL
4 FFP

1 adult Platelets

ard aftermate 3 B4




The place of TEG?

T faf R TP BT

,J

Appendix | Thrombelastogmphy (T2GE) trestment slgonthm for patients
with ongoing hieeding

TEG Parameter Treatment

E =14 min 2w HPCr 1o mikg

R = 14 min 4 = FFPer 20 ml'kn
WA 4550 fmim 1 plarele corce mizle
WA < 45 mim 2 plate et corce nirstes
Angle = 57 # = FFPor dibrinogen
Ly30 = B0 AptTonnoy s

R, F-tiwez, minubes; MA mammum amplide; Ledo, bss in peroent 20 min
after MA |s pesched; EFP, flesh. frozan plasma
Ore plateket eoncentrate pooled from the buffy-cozt Tom four donars

Johanson Vox Sanguinis 96 111-118
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Table 1 Recommended TEG algorithm for goal-directed therapy of bleeding patients in the Capital Region of Denmark

TEG parametar®

Coagulopathy

Intervention

R =10 min

Angle =52 °

MA = 4% mm and
M#Agy < 14 mm
Fibrirogen konc. 25-50 mgikg /
Cryoprecipitate 5 milfhkg
MA = 4% mm and
MAz: =14 mm

Ly30 =B%

Children 10-20 mgfhg IV
Ly30 =B% and

Angle and/or MA& ]

Difference in B =2 min between st-TEG and hep-TEG

Coagulation factors |

Hypofibrinogenemia?

Fibrinogen

Platelets |

Frirnary hyperfibrinalysis

Beactive hyperfibringhsis

Heparinization

FFP 10-20 mil/kg f FFF is withaut clinical efficacy,
consider cryoprecipitate 3-5 miko)

— Functional Fibrinogen (FF) analysis

FFP 20-30 milfkg /

Platelets 5-10 milfkg

Trarexamic acid 1-2 g N (adults)

Traramic acid contraindicated

Pratamine sulphate or FFP 20-30 milkg

R, Reaction time; Angle, a-angle; MA, Maximunn amplitude; Mézy, Maximum amplitude by Functional Fibrinogen™ analysis; Ly30, Lysis after 30 ming st-TEG,

standard TEG: hep-TEG, heparinase TEG

‘Reference values (Haemonetics Corpl): B 3-8 min, Angle 55-78 % MA 51-89 mim, Ly30 0-8%, M&HF=14-24 mm.
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Schviachd et ol Cnitical Core F000, T4R55
hetpe Y ccforumcom’content/ 14/ 2RSS
@ CRITICAL CARE

RESEARCH Open Access

Goal-directed coagulation management of major
trauma patients using thromboelastometry
(ROTEM)-quided administration of fibrinogen

concentrate and prothrombin complex
concentrate

Herbert Schachl'?, Ukike Nienaber®, Georg Hofer!, Wolfgang Voelckel!, Csilla lambor?, Gisela Scharbert®,

Sibylle Kozek-Langenecker® and Cristina Solomon®®

Trauma patients receiving >5 units RBCs

fibTEM guided therapy if <10mm

131 patients

128 received fibrinogen, 98 patient received PCC

e Auckland Disirict Health Beard



EXTEM

&

&

MCF

P
=]

[
o

Firmness (mm)

LI

T T

10 20 30 40
Time (minutes)

£

g ese  AUCHIGNT Dsinct Health Beard

Firmness (mm)

@
T

b
s

a
(=]

o
T

10

FIBTEM

20 30
Time (minutes)

40



Trauma flowsheet in Innsbruck

Figure 1 Algorithm for immediate effective therapy of frauma-induced coagulopathy as advocated by the authors and implemented at
the University Hospital Innsbruck, Austria

min  Clinlcal evaluation Age < 50 yaars Fibrinogen deficiency and
0 —— Insertlines Palytrauma coagulopathy most likely
ROTEN, BGA Elaading
REBC type and scrasn Foor caplilary rafill Order 3 U RBCs {0 neg.)
Warming Fallor conjunctiva arnourco nasd for platelats
ROTEN
—p| Fibtem=0 THA 20— 50 myglkg
10
BGA FIB Ag <5 FI|:‘.-rIr1|:_|g-.":-I'| Sirng ki .
Hh < 18 RL or balanced solution
BD =6 Gelatin solution, 2-4 URBCs
bl < 7.0 avoid 0.8% MaCl, HES
treat acideosis and hypothzrmia
CTEx = 91 PCC 30 1 kg and FXIIT 30 U kg
20 +ROTEM
Bleeding or angolng surgery anid
A, declining (=107%] A20,z const. TX A 20-50mplkg
FIE gy 10 Fibrinogen 50 malkg
A0, =4l [platelzts

3 —/— = Re-gvaluate ROTEN, BGA |[4——

HES, hydrowyethyl starch solutions; RBC, red blood cell.

.'."'E- < rigast R Eridee R & Behobersbergerc  Curr Opin Anaesthasiol



Electron microscopic scan of a X2000 magnified blood clp

undiluted

*fibTEM >10mm 65% haemodiluted

*Fibrinogen > 1.5-2.0 g /L

Post ﬁhrinngen
administration

a Fries D, Martini W Z Br. J. Anaesth. 2010;105:116-121
@ Auckiang District Health Board



ity
.;_.;;Wenc.u'i f
o Infus’®

-'_ll:- : g &
::_;,'%Dre ab
 from fre®

L




Fibrinolysis on a TEG?

Sample: 2500420059 03 40PM-05:03PM

i [Asiricl Health Board



TEG before TXA ml ! ",nml ' I

Sample: 29/08/2010 04 348M=-06: 249 AM
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TEG 30 mins after TXA 1G

Sample: 290872010 07 : 2048M

R s Siuckland istrict Heaalth Boand



J TEG is a more intuitive coagulation test for
replacement of factors in bleeding

2 It has the potential to focus on better
prediction of TIC

21t has the potential to increase our
understanding of TIC

21t may be the tool to move us to MTP 2.0



