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Bleeding





Goal

Bleeding stops Normal laboratory parameters



Concept of resuscitation a 
bleeding patient 

Improve 
oxygen 
delivery

Oxygen 
carrying 
capacity

Circulating 
volume

Stop the 
bleeding

Secure bleeder 
Correction of 
coagulopathy 



Option 

Empirical

Using blood products (MTP/DIVC cycle) –

relatively fast, might be inaccurate

Using factor concentrates –

fast, might be inaccurate

Conventional 
coagulation 

test 

Using blood products –

accurate but very slow

Using factor concentrates –

accurate but slow

Viscoelastic 
test 

Using blood products –

accurate but slow

Using factor concentrates –

accurate and fast



Surgical bleed Medical bleed



How to correct medical bleed?

Fresh frozen 
plasma/Prothrombin 
complex concentrate

Cryoprecipitate/Fibrinogen 
concentrate

Platelet 

Antifibrinolytics Reversal of anticoagulant

Which one?



https://www.jems.com/patient-care/fdic-2023-preview-the-physiology-of-coagulation-
and-blood-product-transfusions/

Precision medicine



Standard Laboratory Tests for Coagulation Monitoring 



Viscoelastic Testing (VET)

• Viscoelastic Testing in general refers to several point of care tests that allow for a 
global assessment of coagulation using whole blood.

• The analyzer imitates the sluggish venous blood flow and derives measurements 
of kinetics of each stage of coagulation
• Clot initiation

• Clot Strength 

• Clot Lysis



G Semon et al. Surgical Critical Care Evidence-Based Medicine Guidelines 
CommitteeTHROMBOELASTOGRAPHY (TEG) IN TRAUMA. 2014



How VET works?





ROTEM Parameters



• Fibrinogen
• Clotting factors (FFP or PCC)
•Reversal of anticoagulant



• Fibrinogen
• Platelet



Antifibrinolytics 



Precision medicine



Cardiovascular Liver/Abdominal                   Trauma/Orthopedics  Obstetrics/PPH

Korean J Anesthesiol.

2019 August; 72(4): 297-322.
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ROTEM Parameters



2 parameters

CTA5



Low A5 EXTEM (<35mm)

Except for liver transplant

Tranexamic Acid



Low A5 EXTEM 

Platelet 

Fibrinogen 
A5 fibtem

low 

A5 fibtem
normal 

Cryoprecipitate/ 
Fibrinogen concentrate

Platelet



Prolonged CT

Thrombin generation

Fibrinogen 

Heparin-protamine 
management 

A5 fibtem normal

A5 fibtem low

CT in:hep ratio

Fresh frozen plasma/ 
Prothrombin complex 

concentrate

Cryoprecipitate/
Fibrinogen concentrate

Protamine/
Fresh frozen plasma 



Evidence























How do we move forward?







Ideal bleeding management 

Bleeding • Blood 
sampling

Diagnosis
• Result in 

10 to 15 
min

Treatment 
• 5 to 10 

min



Key messages 

• Good diagnostic tools

• Immediate treatment with 
factor concentrate

• Suitable protocol for massive 
bleeding

• Patient-centred management = 
all Doctors must be on the same 
page




