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1 Purpose and Principle
Thromboelastography (TEG) is a coagulation test that provides a complete picture of haemostatic function at the point of care. This gives it a number of benefits over traditional laboratory based coagulation tests. In areas where there is rapidly changing coagulation profile, results can be obtained and decisions regarding intervention may be made sooner. The monitor analyses all components of blood coagulation and therefore, in addition to coagulation factor function, platelet function and fibrinolysis are also examined.

A more rapid correction of coagulopathy results in less blood loss and avoids anaemia and further blood transfusion. . The targeting of transfusion of blood products results in less blood product usage altogether avoiding less of the transfusion related complications in the patient.

The blood sample is placed in an oscillating cup into which a pin is inserted. The pin is attached to a torsion wire (fig 1). As clot forms it binds the pin to the cup and the degree of pin movement is monitored and converted to an electrical signal. This produces the TEG trace.
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How the TEG works
2 References

· Quick reference guide TEG 5000 Thromboelastograph Hemostasis

· System users Operating manual TEG 5000 Thromboelastograph Hemostasis

3 Equipment

The Thrombelastograph (TEG) analyser is a non-invasive diagnostic instrument designed to monitor and analyse the coagulation state of a blood sample in order to assist in the assessment of patient clinical hemostasis conditions. The analyser is supplied by

Haemonetics Ltd

5 Hercules Way

Leavesden Park

Watford

WD 25 7GS

The analyser is operated and maintained by the ODP staff. The service contract is held by the Theatres, Anaesthetics and Critical Care directorate
4 Personnel Authorised to Perform Procedure
· These procedures must only be carried out by Staff who have received documented training on the use of the meter.-
·  PC-TEM-TSTEG or training from the company
5 Sample Requirements (including COSHH Risk Assessment & First Aid)
All samples should be label with the patients name DOB and Hospital number.

Please use a citrated sample (green topped tube) and analyse within 4 hours. Sample tubes and adapters are located in the TEG boxes located in theatre 7and 12. A full sample tube can be used twice on the TEG in case of failure on the first attempt. The sample tube should be labelled and left next to the analyser until an appropriate trace is produced.

•
All human blood samples must be treated as potentially BIO-HAZARDOUS.

•
Approved Personal Protective Equipment (PPE), gloves and eye-protection must be worn when handling open blood samples or derivatives thereof.
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	When performed according to the protocol detailed in this SOP, and in conjunction with adherence to Trust Policies and Good Laboratory Practice, the handling of patient samples represents minimal risk to staff.


Exposure to Bio-Hazardous Material

In the event of a needle stick injury or accidental blood splashes to eyes or mouth:

· If skin has been punctured encourage bleeding by gently squeezing.  Wash with soap and running warm water then dry and dress the wound.

· Splashes to the eyes: irrigate eyes thoroughly with eye wash / saline

· Splashes to the mouth: gargle with drinking water (avoid swallowing)

Contact the Occupational Health Department / Emergency Department for guidance and report all adverse incidents to your line manager / complete a DATIX form.
Disposal of Patient Samples
Samples should be discarded following local protocols
6 Chemicals (including COSHH Risk Assessment & First Aid)
Kaolin is required to activate the coagulation of the sample. REF 6300 stored at 4c

Biological QC Level 1 Ref 8001 QC should be stored between 4-8 C

Biological QC Level 2 Ref 8002  QC should be stored between 4-8 C

Calcium Chloride 0.2M               Stored at room temperature 

TEG disposable cup and pins (Clear) REF 6211 stored at room temperature

TEG disposable cup and pin (Blue heparinase) REF 6212 stored between 4-10  C

All consumables can be obtained from

Haemonetics Ltd

5 Hercules Way

Leavesden Park

Watford

WD 25 7GS

	Name
	COSHH Ref. No.
	Classification & Specific Instructions

	Calcium Chloride 

0.2 molar
	
	Description: 

Preparation: No preparation required
Storage: sealed container
Supplier: 

Risk Statement & Control Measures

E.g. This product is unlikely to cause harmful effects under normal conditions of use.  Wear gloves and eye protection when handling stock solution.

Action in the event of Spillage

Detail precautions and action to be taken in the event of spillage.

Hazard Identification & First Aid Measures

Hazard symbols are available in LM-TEM-COSH LABS
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HAZARDOUS/ IRRITANT
Eye contact: 

Skin contact: 
Inhalation: 

Ingestion: 
Liquid Waste Disposal


GENERAL FIRST AID                                                                        
[image: image4.wmf]                                                                  

The following first aid guidelines may be applied to all the substances detailed in this SOP.

Eyes: Irrigate thoroughly with water. At least 10 minutes is the recommended duration. Sterile saline is also available at the eye wash stations.

Lungs: Remove from exposure, rest and keep warm.

Skin: Wash substance off skin thoroughly with water. Remove contaminated clothing and wash before re-use.

Mouth: Wash out mouth thoroughly with water and give plenty of water to drink.

Remember – If at all concerned about the nature or severity of the problem, SEEK MEDICAL ADVICE.
7 Reagents
Not required
8 Risk Assessment
· For a full risk assessment please see PC-HSR-TEG
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9 Calibration 
· No Calibration is required 
10 Quality Control

· The control samples are analysed once a week on a Monday and once re-constitutes are viable for 2 hours.

· Allow all reagents to come to room temperature

· Reconstitute the control sample by carefully pouring the diluent from the green topped vial into a blue capped vial (level 1) or a yellow capped vial (level 2). Make sure none of the liquid is lost.

· Recap the control and shake vigorously 

· Wait five minutes and shake again

· Wait a further five minutes and check that all the solid has dissolved.

· From the pop up select run a QC

· Select the appropriate control level in the sample type field

· Enter the control lot number in the patient field

· Enter the control type into the sample description field

· Select the channel you wish to start first and verify that the sample has a blue background

· Load clear cups and pins in all channels

· Place the cup and pin into the cup well

· Slide the carrier up and lock the pin in place using the pusher located under the carrier. Take care to counter balance the force used by placing a hand on top of the analyser.

· Slide the carrier half way down push the cup into the cup well using thumb and fingers

· Slide the carrier to the bottom until you hear a click

· Pipette 20uL of calcium chloride solution into all cups

· Pipette 340uL of control sample into the cup and start the test immediately

· Raise the carrier move the level into the test position

· Click the start button in the software

· Once the control has completed the first four readings stop the test. Click stop at the top of the screen. Confirm with a Y for yes the channel will turn white indicating the sample is complete.

· Move the lever to load position 

· Eject the pin by pushing down the lever down into the eject position

· Move carriage down fully to eject the cup and pin and dispose of in a sharps bin.

· The control is considered to have passed if 3 out of 4 parameters are within limits. If the control fails please check consumables etc and re-test. If the control continues to fail please contact a core trainer.
EQA

The TEG is registered with NEQAS and samples are distributed every three months. The samples are analysed by the ODP staff. The results are currently reviewed by the POCT team and discussed at the POCT meeting.
11 Method

Daily Maintenance

· The TEG analyser is left turned on at all times

· Check the TEG is level using the bubble on the top. If necessary, level the TEG using the three adjustable legs by turning the knob at the top of each leg.

· Check the temperature which should be at 37 C +/- 1 C record on maintenance chart

· Click on the start button on the computer and load up the TEG software- user name operator no password required

· A pop up will appear  select temporary operator and log on

· If the pop up message, asking you to run a QC appears and it is not Monday close the box using the x in the top right hand corner

· Click the options button at the top of the screen and go to the maintenance screen

· The dialog box will appear with channel 1 highlighted

· Click the eTest button and move the lever found at the front in the middle of the analyser to test. The test will automatically start.

· Check the numbers in the minimum and maximum are changing. Static numbers indicate a communication failure. The test results should be between 1800 and 2300. Please record the difference on the maintenance chart this should be <10.

· Repeat for channel 2

· If the e-Test fails please repeat the whole process. If the e-Test fails constantly please contact a core trainer

· Once the test values are all OK click the done button and move the levers back to the load position. ( This protects the analyser from damage)

· If an error message appears please refer to the TEG user manual 

Running a patients sample

· All reagents should be at room temperature before use

· All samples must be run within 4 hours of the sample being obtained

· Make sure the lever is in the load position. 

· Place a cup in the carrier ( clear for plain test and blue for heparinised)

· Slide the carrier up and lock the pin with the pusher located under the carrier. Take care to counter balance the force used by placing a hand on top of the analyser.

· Slide the carrier half way down push the cup into the cup well using thumb and fingers

· Slide the carrier down until you hear a click

· Click on the TEG icon at the top of the main screen

· Click on the channel to be used and select the patient from the drop down menu.

· If the patient is new click case button, select case mode dialog box will appear with add case pre selected, click done button

· Create case dialog box appears. Enter the patient’s hospital number and name in the appropriate fields. Click done

· Select test to be performed. K-kaolin for plain test. KH-Kaolin with Heparinase (for patients who have had recent Heparin IV)

· Enter operator ID in the procedure type box
· Pipette 20uL of calcium chloride solution into the cup
· Gently mix 1ml of citrated blood with kaolin by gently inverting the vial five times

· Pipette 340 uL of the treated blood into the clear cup. Blue cup should be used for patients who have recently had IV heparin.

· Raise the carrier and push the lever to the test position

· Click the start  button at the top of the screen

· Once the test is completed click stop at the top of the screen. Confirm with a Y for yes the channel will turn white indicating the sample is complete.

· Move the lever to load position and eject the pin by pushing the lever down to the eject position.

· Move carrier down fully to eject the cup and pin and dispose of in a sharps bin.

12 Reporting of Results
The results are displayed on PC screen which is networked to the PCs in Theatres, and Labour ward. The anesthetists view all the results directly. A printed copy of the trace can be obtained from the printer next to the analyser in theatres. Please make sure the audit sheet located in Theatre 7and 12 are completed for each patient.

13 Reference Ranges
The following chart may be used to interpret the TEG and aid clinical decisions. 

Parameter

Haemostatic Disorder
Shape of trace

Treatment
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All within range

Normal
coagulation


Nil required
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R >10 min

Low clotting factors
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Anticoagulants



(Protamine if Heparin










 Present)
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MA < 54mm

Low platelet function    


Platelets
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Alpha angle < 47°
Low fibrinogen levels



Cryoprecipitate
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LY30 >7.5%,

Primary Fibrinolysis



Tranexamic Acid


Reduced R

Disseminated Intravascular


 Tranexamic Acid


Increased MA

Coagulation Stage 1

Increased LY30

Secondary Fibrinolysis

Prolonged R

Disseminated Intravascular                    
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Coagulation Stage 2



FFP, Platelets 










And Cryoprecipitate

14 Assay Performance & Known Limitations
Although normal ranges are quoted for the TEG, inter-patient variability does occur within the components of the haemostatic system 2. Having a baseline TEG measurement for each individual patient is ideal, although not always possible, as it provides a reference for change.

In obstetric patients the TEG is altered due to the hypercoaguable state of pregnancy and the normal standard ranges are not applicable.

The TEG operates at a standard temperature of 37 ºC, if the patient is hypothermic the TEG trace may be normal but coagulation may be impaired. If bleeding is occurring in this scenario the patient requires re-warming to correct coagulation.

The effects of certain anti-platelet drugs and Von Willebrands factor, on the TEG are not apparent 3. In a standard TEG the maximum amplitude is largely dependent on thrombin which is a potent platelet activator and overwhelms the effect of other platelet activators such as Arachidonic acid or Adenosine diphosphate. In the presence of thrombin it is therefore not possible to detect the effect of aspirin and clopidogrel or a patient with Von Willebrands disease. However, Glycoprotein IIb/ IIIa inhibitors are relatively potent platelet inhibitors and will affect the TEG. Platelet mapping is a relatively new technique to allow a view of the effects of aspirin and clopidogrel, but is not yet in widespread use. 

In the presence of heparin, the patients underlying coagulation status may be assessed by using a heparinase test. The cup for this test contains heparinase which eliminates the heparin allowing a view of the patient’s haemostatic function without the effects of heparin. 

Changes from last version of this document


Change of header only





COSHH and Risk Assessment


When performed according to the protocol detailed in this SOP, in conjunction with the safety precautions outlined and good laboratory practice, this method presents minimal risk to staff and patients.
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