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New technology: TEG 65

e Cartridge based, nil reagent mixing, easy pipette
(inexact volume)

* 4 analysis channels (simultaneous)
* Microfluidic cartridges
* Piezoelectric device causes the sample to vibrate
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* Frequencies of the induced clot motion detected

e Fast fourier transform

Output
Optical Detection
of Bload Deflection



New devices: cartridges




Results — Multi Channel Devices
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R-time: Time taken for clot
formation to commence.
Measured at 2mm amplitude.

Assesses clot initiation: Clotting
factors, anticoagulants



R-time: Time taken for clot formation to

_|_ E G commence. Measured at 2mm ameplitude.

Assesses clot initiation: Clotting factors,
anticoagulants

K-time: Taken taken to
proceed from amplitude of
2mm to 20mm.

Assesses clot propagation.
Interplay between clotting
factors and fibrinogen.
Inversely proportional to
thrombin generation.
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R-time: Time taken for clot formation to
commence. Measured at 2mm amplitude.

| E G Assesses clot initiation: Clotting factors,

anticoagulants

K-time: Taken taken to proceed from
amplitude of 2mm to 20mm.

Assesses clot propagation. Interplay
between clotting factors and fibrinogen.
Inversely proportional to thrombin
generation.
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R-time: Time taken for clot formation to
commence. Measured at 2mm amplitude.

| E G Assesses clot initiation: Clotting factors,

anticoagulants

K-time: Taken taken to proceed from
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R-time: Time taken for clot formation to
commence. Measured at 2mm amplitude.

| E G Assesses clot initiation: Clotting factors,

anticoagulants

K-time: Taken taken to proceed from
amplitude of 2mm to 20mm.

Assesses clot propagation. Interplay
between clotting factors and fibrinogen.
Proportional to thrombin generation.
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R-time: Time taken for clot formation to
commence. Measured at 2mm amplitude.

CK and CKH:

Both contain Kaolin as an activator.
Similarto aPTT, assessment of the

intrinsic pathway.

CKH includes heparinase.

% Interpret these together.

A prolonged R time which corrects
with heparinase = heparin effect

Assesses clot initiation: Clotting factors,
anticoagulants

K-time: Taken taken to proceed from
amplitude of 2mm to 20mm.

Assesses clot propagation. Interplay
between clotting factors and fibrinogen.
Proportional to thrombin generation.
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. R-time: Time taken for clot formation to
CRT: :
commence. Measured at 2mm amplitude.

TEG Containstissue factor as an activator.

: Assesses clot initiation: Clotting factors,
MA and Lysis 30 generated faster. anticoagulants

R time may not be as reliable

K-time: Taken taken to proceed from
amplitude of 2mm to 20mm.

80
] Assesses clot propagation. Interplay
0 between clotting factors and fibrinogen.

Proportional to thrombin generation.

Angle: Kinetics of clot formation.
Fibrinogen and platelets contribute.
Proportional to thrombin generation

Amplitude {mm}

MA: Maximal mechanical clot
strength. Dependent on fibrinogen,
platelets and the absence of lysis
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Interpret these together.
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CFF:

Containsthe GPllb-llla
antagonist Abciximab as a
plateletinhibitor.

Assesses maximum clot
strength independent of
platelets.

Interpret with CRT or CK MA.
FLEV is an estimate of
fibrinogen concentrate.
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R-time: Time taken for clot formation to
commence. Measured at 2mm amplitude.

Assesses clot initiation: Clotting factors,
anticoagulants

K-time: Taken taken to proceed from
amplitude of 2mm to 20mm.

Assesses clot propagation. Interplay
between clotting factors and fibrinogen.
Proportional to thrombin generation.

Angle: Kinetics of clot formation.
Fibrinogen and platelets contribute.
Proportional to thrombin generation

MA: Maximal mechanical clot
strength. Dependent on fibrinogen,
platelets and the absence of lysis

LY30: The percentage degradation of
clot, 30 mins after MA has been
reached. A definite endpoint of
thrombolysis assessment.

CK and CKH:

Both contain Kaolin as an activator.

Similar to aPTT, assessment of the intrinsic pathway.
CKH includes heparinase

Interpret these together.

A prolonged R time which corrects with heparinase = heparin
effect

CRT:

Contains tissue factor as an activator.

MA and Lysis 30 generated faster.

R time mav not be as reliable
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Practical aspects of TEG 6s: Simple!!

* Global TEG = Use a Citrated Coags tube (blue top)

* Platelet Mapping TEG = Use a heparinised blood gas syringe

* Need < ImL

* Wait > 10 minutes after protamine administration

* Needs to be run within 30 minutes

* Cartridges: stored in fridge but need to be used at room temperature
* The device heats sample to 37 degrees (beware the hypothermic pt)
* Pipette blood to the cartridge line



Interpretation — Stepwise summary

1. Assess the R-time on the CK channel.
1.1 If Heparin effect possible, compare this to the CKH channel.

2. Assess the MA on the CRT or CK channel
3. Assess the MA on the CFF channel

3.1 If MA low on CRT but normal on CFF, need platelets

3.2 If MA low on CFF but normal on CRT, need fibrinogen

3.3 If MA low on both channels, need fibrinogen +/- platelets
4. Look for evidence of thrombolysis on the CRT or CK channel




INTREPRETATION: TAKE HOME MESSAGES

* R-time on CK
* MA on CRT A" the
+ MA on CFF information

* R-time on CKH if heparin present

+ LY-30 on CRT you really

need!!




INTERPRETATION: CAVEATS and PITFALLS

* TEG/ROTEM assess platelet “function” —
* Insensitive to thrombocytopenia > 50 o \\\
——
. ® 8r
* Look at the trace, not just the numbers by el
* Bogus traces do occasionally occur ao g aifa e
Yo Nordisk AJS

* Personal advice (not evidence based)
 Caution with TEG/ROTEM results in the patient who is not bleeding
e Caution with neuraxial techniques



TEG Platelet mapping

 Clopidogrel, Ticagrelor, Prasugrel frequently used
* Antagonise P2Y,, receptor, preventing ADP-based platelet activation

* The effect of these drugs can be assessed using Platelet Mapping
cartridge on the TEG 6s



TEG Platelet Mapping

* Blood collected in a heparinised tube

* Heparin prevents thrombin activation
* Platelets are activated by ADP - Joira . MaliSnede

* Fibrin polymerisation (in absence of thrombin) is achieved by adding
Activated Factor Xlll and Reptilase

* MA of ADP channel is compared to a Heparinase-Kaolin cartridge
* % Inhibition is calculated

* > 30% inhibition is clinically meaningful



Platelet aggregation and inhibition

Thrombin

Residual PLT aggregation (%)

MA@ - MA(D) )
MA(D - MAD)

@ = 100




Platelet Mapping

* Heparin-induced thrombin inhibition = sensitive to antiplatelet agents
 Risk stratification for perioperative patients taking antiplatelets

e Can be used on Cardiopulmonary Bypass for heparinisation



TEG in transfusion algorithms

* Increasingly used
* |deally developed locally in consultation with relevant stakeholders

* Mixed evidence for efficacy
* Probably reduce total blood product usage
* Reduce PRBC transfusion
* May reduce mortality and ICU LOS
* No clear evidence for reduced mortality
e Studies are problematic and of limited quality



Mater Hospital Brisbane: General

TEGG6S Interpretation & Action Guide for Critical Bleeding Patients Mater /

Hospital Brishane

Collect blood in citrated tube/syringe - do not under or over fill the sample

Perform TEG using global haemostasis cartridge and citrated blood

Test ’ Parameter ‘ Ref range \ Deficiency \ Action ‘ Dosing Guide

CK Increased R 4.6 -9.1 min clotting factors* = FFP or Prothrombinex  FFP 2 units
prothrombinex 25-50 units/kg

(o ;B R < CK-R 4.3 -8.3 min heparin effect protamine 1mg/100 units heparin
(estimated effective heparin allowing for time since administered)

(ol B reduced MA 15-32mm fibrinogen cryoprecipitate or cryoprecipitate 1 unit/10kg (Issued as pooled or apheresis bags)
fibrinogen concentrate fibrinogen concentrate 3gm stat or 25-50mg/kg when patient weighs <60kg
Refer to fibrinogen concentrate guidelines below

CRT |reduced MA 52-70mm  platelets** platelets platelets 1 dose

CRT |increasedlY30 0-2.2% fibrinolysis tranexamic acid Loading dose 1gm in 100mL over 10 minutes then infusion 1 gram in
100mL over 8 hours (12.5mL/hr)

* in presence of heparin (CK-R > CKH-R) refer to CKH-R for adequacy of clotting factors
** if CFF-MA normal

Repeat TEG 10 minutes post goal directed intervention




Monash

TEG-guided Perioperative Algorithm4>

Clinically significant bleeding?

Maintain Homeostasis: Temp > 35, pH >72,ICa > 1.1 mmol/L
Consider early Transexamic acid: 1g load then 1g over 8hrs
RBC transfusion if Hb <70g/L

Activate Massive Transfusion Protocol if appropniate

(>4 units RBC requested with active/ongoing bleeding)

Perform a TEG
Consider wrgent FBE, INR, APTT, Fibrinogen

CFF MA <15mm and/or CRYO-
Fibrinogen < 2g/L PRECIPITATE

CRT MA <50mm and/or
Platelets <50 x10°/L

CEH R =10 min and/or ||,
INR >15

IF above parameters
within NORMAL LTMITS  |guud
& BLEEDING CONTINUES

Do not give blood products

Optimise surgical haemostasis

MonashHealth




St Vincent’s Cardiac

Teg 6S in cardiac surgery

coagulopathy.

* Aglobal hemostasis cartridge should be run following
administration of protamine if there is a concern about

*  Results should be taken once the amplitude of the CK test is
20mm, or if the r time of the CK test exceeds 10 minutes.

* Temperature
. pH
. Ca++

meml] ==

e[

1. Is clot initiation adequate?

| Administer protamine 50 — 100mg |

Yes [ | CKHR <10 min | >@
CK R 10-14 minutes give Tml/kg FFP
CK R >14 minutes give 15 ml/kg FFP
(at 10minutes order lower dose FFP, then make follow
up phone call if r time > 14111.inures)

A 4 ]

| 2. Is there a heparin effect? |
Yes > |CKH RI }l_N 0 |

A 4
| 3. Is clot strength adequate?
= -
Reconsider surgical
cause
4. Is fibrinogen adequate?
Yes [€ | CFFMA>15mm |

CRT MA 40-50mm, 1 bag plt
CRT MA > 40mm, 2 bags plt

CFF MA 10-15mm, 5 units cryo
CFF MA >15 mm, 10 units cryo
+
If CRT MA — CFF MA < 35mm
1 bag platelets

v

5. Retest, if clinically coagulopathic




Consider:
1. Thrombocytopenia (FBC)

/\ 2. Platelet transfusion IF
prior TEG Platelet Mapping

No Yes » FBC and Laboratory Coags study indicative of platelet
l l dysfunction

: 3. Packing and Reassess

Observe CK-R>1.5x CKH-R — | II:rotarTune ZZ&F_)I_Omg 4. Empirical treatment with
X €parinase Platelets, Cryoprecipitate
+/- rFVIIA 30-90mcg/kg
CK-R>10mins > FFP 2 units (10-14 mins) 5. Repeat TEG after any
FFP 4 units (> 14 mins) interventions

OR Prothrombinex 10-15 units/kg

’ Apheresis Cryoprecipitate 2-4 units SURGICAL
CFF MA<15mm — —

J - Consider Fibrinogen Concentrate RE-EXPLORATION
CRT MA or CK Platelets + (Consider acquired vVWF ALL RESULTS
MA < 50mm - deficiency, DDAVP 0.3mcg/kg) NORMAL

l No Check Platelet count/formal coags. Lab

CRT-LY30 > 2%: TranexamicAcid 15mg/kg > Fibrinogen < 2.5mM = 2-4 U Cryoprecipitate



Conclusions and Summaries

* TEG/ROTEM is an incredibly powerful perioperative device

* |t provides unique data regarding clot formation

* It complements traditional laboratory tests

 Modern tests are typically multichannel assays: use them together

* Don’t be overwhelmed by all the data produced
e R-time CK, MA CRT, MA CFF provide most information needed

 Like any monitoring device, its use needs to be supported with
algorithms and practice change



Personal insights: setting up a programme

» Talk to other centres and use the expertise of the suppliers

* Introduce a device as part of a Patient Blood Management
Programme

* Demonstrate a clinical and economic benefit
* Get buy-in from haematology/transfusion, surgery, critical care early

* Build local algorithms or agree to adopt pre-existing ones
 Builds rapport with your haematology colleagues

* Audit your practice over time



Thank you

Adam Eslick

adameslick@gmail.com, adam.eslick@act.gov.au
0401863900
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