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Why does it matter?

BLEEDING CLOTTING



Coagulation Assays

Viscoelastic Coagulation Assays
(ROTEM/TEG)

Calibrated Automated Thrombogram

Conventional coagulation assays
(PT, APTT, Platelet count*)



Rotational Thromboelastometry 
(ROTEM)

• A POCT measuring the viscoelastic properties of whole 
blood. 

• Each test is initiated by recalcification of a citrated blood 
sample and by adding activators of the extrinsic and 
intrinsic pathways

• EXTEM – Tissue factor
• FIBTEM – Tissue factor + Cytochalasin D
• APTEM – Tissue factor + Tranexamic acid
• INTEM – Ellagic acid
• HEPTEM – Ellagic acid + Heparinase





Calibrated Automated Thrombogram
• Thrombin generation was measuring using the method 

described by Hemker et al. 
• PPP + Trigger solution (TF, phospholipids, PPP 

reagent) + Fluka solution (CaCl2, fluorogenic 
thrombin substrate)

• Fluorescence is then measured by an automated 
microtiter plate fluorometer at 37oC

• The Thrombinoscope software program is used to 
calculate thrombin activity using a calibrator to 
display thrombin activity against time in a 
thrombogram – lag time, thrombin generation 
velocity, peak thrombin concentration, ttPeak and 
ETP. 



Objective

To study the relationship between conventional coagulation 
assays, ROTEM and CAT in patients with coagulopathic liver 
disease. 

To identify which (ROTEM) parameters may be predictive of 
bleeding in this patient cohort. 

Primary objectives01



Methods
Insert the title of your subtitle Here

Twenty adult patients with cirrhotic liver disease admitted 
consecutively to Liverpool Hospital over a 6-months period 
(Nov 17 – Apr 18). 

Eligible if INR ≥ 1.8 and/or platelets ≤ 50x109/L. 
Exclusion criteria were haemostatic disorders other than liver 
disease and the use of medications known to affect blood 
coagulation (antiplatelets and/or anticoagulant therapy).  

Two sodium citrate tubes collected after informed consent.
• Tube #1: ROTEM 
• Tube #2: PT/APTT/Fibrinogen & CAT



Results
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Results
• Platelet count showed poor correlation with measured ROTEM values. 
• The calculated MCE (maximum clot elasticity, measured by MCFEXTEM-

MCFFIBTEM), thought to be a more accurate estimate of the platelet 
contribution to overall clot firmness, did not correlate with platelet count.

• The contributory role of platelets was not measured in our CAT assays 
as PPP was used. 



Results



Discussion

• Poor correlation between PT and APTT with ROTEM-CT values have 
been previously quoted in the literature (r=0.24-0.37). However these 
studies were performed in patients undergoing liver transplantation 
(liver donors and recipients).



Discussion
• For the 9 patients who underwent invasive 

procedures, their ROTEM values satisfied 
the ROTEM-guided transfusion thresholds 
as suggested by Goerlinger’s algorithm 
for coagulation management during liver 
transplantation.

• 3 patients had prophylactic blood 
product transfusions

• There were no post-procedural bleeds 
with these targets, and whilst larger 
numbers are required to confirm this, it is 
possible that these ROTEM thresholds 
could be lowered and re-evaluated. 
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Limitations

• Small number of patients
• PRP would be a more physiological medium to measure thrombin 

generation. 
• None of these assays take into account the role of the endothelium in 

haemostasis
• None these assays detect the activity of anticoagulants. 
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