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Summary

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

1Systems that include fibrinogen substrates seem to
improve outcome

1The challenge is to develop systems that deliver
fibrinogen rapidly enough to these patients

TEG and ROTEM 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

"'f- e Auckland Disirict Health Beard






Thromboelastography

_J measures viscoelastic
properties

J incorporates input from
clotting, platelets and
fibrinolysis

2 dynamic

2 rapid results
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Schematic Diagram of
Normal Thromboelastography Tracing
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Does TEG predict these
coagulation changes in
haemorrhagic and shocked
trauma patients?



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

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

Cut-offs Sensitivity Specificity PPV MNPV AUC
Single indicator
INE =12 38% 28%% 57 7 T3
INE =15 19 e (7% 40 73
abFTT (scc) =600 5 98%% 500 £9%h T4
Fibrinogen (g/L] =3.0 Qi 48% 4 30, Q10q T4%
Thrombin time [sec] =132 8% T3 4504 7504 5385
Rapid K (min) »1.8 ad%% T8 1% B30 T
Kaolin K (min) =17 GG 5 46%% TR &7
Rapid a-Angle (deg) <747 8475 5704 49%, B&%h 7%
Kaolin a-Angle (deg) =585 T2 a1% 470 E2h GE%
Rapid MA (mm) =594 G8% g f30%, #3130 5%
Kaolin MA {mm) =584 S6% a8% 0% A0 L g
Rapid TMA {min} =173 T6% ST 450 f30, L
Kaolin TMA (min} =247 649 G3% 4% T8 5%
Rapid G {dfsc) <7374 G8% 78% 61 % A3, 3%
Kaolin G {dfsc) <7073 S6% a8% 0% A% T
Combined indicators
n-Angle + Heart Rate Rapid a-Angle (deg) <75 84% e 52% 90, i
Heart Rate (bpm) =75
n-Angle + Het Rapid I.'I:'."‘lnl_.r'l.'!: ideg) <75 —— . iR 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

J Fibrin laydown and cross-bridging is
impaired

J Fibrinolysis is increased



Can TEG direct product
treatment in haemorrhagic and
shocked trauma patients?



The place of TEG?

Appendix | [nrombelstogmphy ([22) trestment slgonthm tor patients
with ongning hleedirg

TEG Parameter Treatment

E =14 min 2w HPCr 1o mikg
B> 14 min 4 = FFPer 20 ml'kn
WA 4550 im 1 plarzle corce mize
WA < 45 mim 2 plate et corce nirstes
Angls = 57 # « FFPor dibrinogen
Ly30 = B Apttonnoy s

R, F-tiwez, minubes; MA mammum amplide; Le3o, rss in peroent 20 min
after MA |s resched; EFP, flesh. frozan plasma
Ore plateket eoncentrate pooled from the buffy-cost Trom four donars

Johanson Vox Sanguinis 96 111-118
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TEG ALGORITHM FOR MANAGEMENT OF BLEEDING PATIENTS

Kaolin TEG

MA <49 or o <52

FACTOR FACTOR
DEFICIENCY DEFICIENCY
Give 2 units Give 4 units Measure
FER EEE Functional Fibrinogen

Heparin effect possible?
Check Heparinase TEG

Difference in R time > 2min
Give Protamine 25-50mg

MA <45 FFma =14




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

JTargeting specific product use when a defect
exists (as opposed to a reduced conc of
something)
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Team Leader Responsibilities Massive bleeding [ABC Score = 2/4)

L

Blood Bank Responsibilities

Team leader should be a trauma team member Consicher Teanexamae acid 13

Motify Coag Lab and send Coag requeits an the Labplus Ensure dellvery of X-match specimen
Urgent form (orange border] to Blood Bank

Activate protocol by ringing Blood Bank [ext 24005])
and say *| am activating the “Code Crimson MTF Ghve 3 Units O-neg or type specific RBC

Call for each box as reguired

Ring Blood Bank tao
Make a decision to ozase MTP and contact Blood Bank Actvate Code Crimson MTE

REQUEST, DELIVER AND TRANSFLUSE A% BELOW: |

BATE BOX ONE Check Coags ) TEGS
# Enzure X-match sample processed ASAP after O-neg 2U RBC and 4G Fibrinogen Platelets [FBC
redease concentrate ABGE J Ca"
& Rotify NZBS Medical Officer after Bsuing MTE Box Four
0 T
>-Tn
# Thaw next box in advance and await reguest 4 FFP
I Cryoprecpitate
# Ensure supply of platelets
FY 1= Chech TEG Congs [
FEp wtedets
Contacts il gl:qr:_:h_-h_. :.ﬂ’ I'.“E:'F“
4 Blood Bank - Ext 2401%
& Coapulation Lab - Ext 230648 a Fip
W Cryaprecipstate
& Level 8 Snapsthetist - 021 496 374 Chieck TEG/Coags |
and alternate 3 &4 Flatelets FEC
ARGs f Ca™

Additional treatment thresholds
& if PR >1.5 or APTT >40 consider additional 4 units FFP
# if fibrinogen <1gfL consider additional 3U Cryoprecipitate
# if platelets <75 x10°/L consider additional one pack platelets
# ifionized Ca++ <1lmmol/L give 10mls Calcium

Code Crimnson MTP Yier 1 3 August 2015
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@ CRITICAL CARE

Oper Arois
Goal-directed coagulation management of major
trauma patients using thromboelastometry
(ROTEM")-guided administration of fibrinogen
concentrate and prothrombin complex
concentrate
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Trauma flowsheet in Innsbruck

Algorithm for treating Bleeding in patients with
trawna-induced coagulopathy

Temparmivra = 3L
Dotimiza pracosdtions | pH= 2

Calcivn ! Mol
Huosraai ot = 2%

EM, INTEM, FIETER, AP TEM]

EXTEM T = AFTEMLCTT ﬁ- Tﬂmfﬂ'

. n lsgawass FIBTEM O &5 bs 0013 sarm
FIETER CA1E <7 i Fibi s traie 28
€ ryop ecipitate, FFF)
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mcr gl Flato bl coscestirate |
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1 [ CIET T T T R
EXTEM Cam = 3 PEL mo-20 i jeg B
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P labaler conceniimie (e s g el cees
182 el
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SOURCES OF FIBRINOGEN

Fibrinogen Thaw Time Factors

Content Delay Present Implications
Fibrinogen (I}
1:6G/L =i 11, VI, IX, X, XII b
‘ il VEa |I..I'Irll 55'5':1 N AN
L (NI immunomodulation
Fibrinogen (i)
30 min. vWF, VIl Availability
2.5G/150ml
Crjupraslpios AR50 + Transport pAL] no viral inactivation
fibronectin
Cost 20%
HBTInoEEn
C tE t 1.0G/100m| MIL Fibrinogen (1) greater than
DLz cryoprecipitate
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undiluted

*fibTEM >10mm 65% haemodiluted

*Fibrinogen > 1.5-2.0 g /L

Post fibrinogen
administration

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



