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Quality control in 
Thrombelastography:

Results from proficiency testing 



Performance outside coagulation
laboratories

Quality management?

plausibility?

comparability?



Thrombelastography

coagulation factors

inhibitors
heparin

fibrinolysis

platelets
erythrocytes

Whole blood

Useful for the assessment of perioperative coagulation
disorders



� 4 channels for parallel tests
� automatic pipetting

� less training requirement
� less user-to-user variation,

especially outside
laboratory enviroments

� robust, easily transportable

TEG analyzers

ROTEM/GÒÒÒÒ coagulation analyzer TEGÒÒÒÒ Haemoscope

� 2 channels for parallel 
tests

� manual pipetting

� susceptible to vibration



Information provided by ROTEM analysis 

clot
firmness

Clot stability or fibrinolysis

Lech - 2004
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Coagulation
activation



clotting time [sec] : CT

clot formation time [sec ] : CFT 

(m
ax

im
um

 c
lo

t 
fir

m
ne

ss
 (

M
A

) 
[m

m
])

m
ax

im
al

ly
si

s

20
 m

m

60
 m

m

90
 m

m

10 min

ROTEM analysis: parameters
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fib-TEM hep-TEM ap-TEMSpecial tests

Controls ROTROL N

ex-TEM in-TEMBasic tests star-TEM

ROTEM®

ROTEM® reagents and controls

ROTROL P



sensor

opacity

firmness

 interaction of 
platelets and 
fibrionogen 

coagulation activation

thrombin

fibrin soluble 

sample

time
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Whole blood: Results are subjected
to multiple influences

variation ­­­­

Quality
assessment? External quality

survey



Characteristics of the pilot survey

Plasma samples
lyophilized plasma samples level 1 and level 2
enriched with fibribogen
level 1: 700mg/dl, level 2: 400mg/dl

Participants
• n= 53
• n= 51(ROTEM, ROTEG)
• n= 2 Thrombelastograph D (Hellige/ Haemoscope)
• n= 49 results after extrinsic or intrinsic

activation(ex-TEM, in-TEM)
• n= 4 results with recalcified citrate blood

(n= 2 by ROTEM, n=2 by Haemoscope)
• Data collection: spring 2007



ex-TEM : CT [s]
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ex-TEM : A20 [mm]

Level 2: MCF � A20mm
CVCFT (%)= 41,2



Level 1

clotting time [sec] : CT

clot formation time [sec ] : CFT 
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in-TEM: � [°]
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External Quality Survey: Which parameter fits best?

CT [sec] CFT [sec]

A20 [mm] � [°]



Assessment of CT, CFT, A20 and �

84,639,232,9135,1in-TEM

84,738,434,142,8ex-TEM

� [°] 
mean value

A20 [mm] 
mean value

CFT [s] 
mean value

CT [s] 
mean value

level 1

CV: 15-30% CV: <7%



Assessment of CT, CFT, A20 and �

75,125,0243,8216,8in-TEM

73,725,2220,3100,1ex-TEM

� [°] 
mean value

A20 [mm] 
mean value

CFT [s] 
mean value

CT [s] 
mean value

level 2

CV: 12-41% CV: <7%

•CFT, A20 and � - angle are independent from extrinsic or intrinsic
activation

•CT and CFT showed high inter laboratory variations especi ally in 
plasma sample level 2

•A20 and � - angle revealed good reproducibility between the
participants



Conclusions

• Lyophilized plasma samples enriched in fibrinogen
are suitable for the performance of 
Thrombelastography surveys in External Quality
Assessment Schemes.

• Results of CT and CFT differ more between the
participants than results of A20 (clot firmness) and 
� - angle (clot formation kinetics).

• CFT can be compared between the participants in 
plasma samples with enough clot firmness.

• With more participants in future surveys the
influence of different analyzers and methods could
be investigated.


