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How to correct medical bleed?
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Standard Laboratory Tests for Coagulation Monitoring

Intrinsic Extrinsic
XII
XI
IX VII
VII
I
aPTT = activated ST PT = Prothrombin Time/
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« Monitoring of heparin (UFH) therapy

« Dysfibrinogenemia, fibrinogen
deficiency

« Hyperfibrinolysis




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
e Clot Lysis
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ROTEM Parameters
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Factor Name

ROTEM Sigma Assays
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considered 2 transfusion considered 222 | 3t OP o ST : transfusion considered 27 155225 or Blood loss > 1000 ml cesarean ) )
VS start | _no pre-existing thrombotic events NO TASH-Score > 15 Blood kas 1500 milseverelil According to the WOMAN trial
1 Jves NQ, YES Jres yes ves | 3
ASg<35mm or YES Tra:e:)amlc S e bol LI60, < 85% (preanhepatic) | YES Consider Tranexamic acid 3 AS5<35mm or YES Tranexamic acid 2 AS5..<35mm or YES Taneamicaan2
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Thrombin generation Clot firmness Clot stability
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Viscoelastic testing

Coagulation physiology assessed by VET

Early Goal-Directed Hemostatic Therapy for Severe
Acute Bleeding Management in the Intensive Care

Unit: A Narrative Review
Tomaz Crochemore, MD,*t++ Klaus Gorlinger, MD,§|| and Marcus Daniel Lance, MD, PhD{




Thrombin generation Clot firmness Clot stability

<

(e aEas——

TF + Vlla—™» Va/Xa =—» Thrombin —> Fibrin=—> FDP/D-dimers

/

\ N

XlIa - IXa - VIlIa XllIa

PT/INR

aPTT

/ Platelets >

Viscoelastic testing

”Reverse Treatment”

“Reverse treatment™: The sequential approach in the opposite direction to clot formation.

Early Goal-Directed Hemostatic Therapy for Severe
Acute Bleeding Management in the Intensive Care

Unit: A Narrative Review
Tomaz Crochemore, MD,*++ Klaus Gérlinger, MD,§|| and Marcus Daniel Lance, MD, PhDY
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Low A5 EXTEM (<35mm)

Tranexamic Acid

Except for liver transplant
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@ ESC European Heart Journal (2022) 00, 1-99 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehac270
of Cardiology

2022 ESC Guidelines on cardiovascular
assessment and management of patients
undergoing non-cardiac surgery

Developed by the task force for cardiovascular assessment and
management of patients undergoing non-cardiac surgery of the
European Society of Cardiology (ESC)

Endorsed by the European Society of Anaesthesiology and
Intensive Care (ESAIQC)

Recommendation Table 17 — Recommendations for
intra- and post-operative complications associated
with blood loss

Recommendations Class? Level®

In patients undergoing surgery with expected

blood loss of >500 mL, use of washed cell salvage |
is recommended.?””37®

It is recommended to use point-of-care

diagnostics for guidance of blood component [

therapy, when available.?”%377-383
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Key messages

+ Immediate detection and management of traumatic coagulopathy improves outcomes of severely injured
patients.

+ 'This guideline follows management of the severe trauma patient in chronological order, with a focus on preven-
tion of possible exsanguination.

+ 'These structured recommendations support measures that prioritise the optimisation of resources for the ben-

+ Empirical management should not be implemented unless no method of monitoring bleeding and coagulation is
available.

+ Uptmal Of ON OI the resu ALION team 0@ the pleeding trauimna patlent mncluades mmplementation o

guidelines.

Keywords Emergency medicine, Trauma, Traumatic coagulopathy, Major bleeding, Haemostasis, Practice guideline,
Diagnostics, Management
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Recommendation Table 11: Recommendations for transfusion strategies

Recommendations Class® | Level® Ref*
Implementation of a patient blood management protocol for the bleeding patient is
I B -

recommended. [414-417]
The use of PRBCs of all ages is recommended because the storage time of the PRBCs does not
affect outcomes. : A [425-427]
The use of leucocyte-depleted PRBCs is recommended. I B [424, 429,

430]

Perioperative treatment algorithms for the bleeding patient based on viscoelastic POC testing is A [42, 45, 47,
recommended to reduce the number of transfusions. 442]

estrictive transfusion triggers (</5 g/L) are recommended over liberal triggers (<90 g e I A 449, 450,
clinical condition of the patient allows it. 452, 453]
For HCT values between 18% and 24%, PRBCs may be considered if other measures are not suffi-
cient to maintain the adequacy of tissue oxygenation during CPB, including DO, and cerebral Iib B [462]
oximetry.

Platelet concentrate should be considered in bleeding patients with a platelet count below 50
(10°/L) or those patients on antiplatelet therapy with bleeding complications after cardiac lla C -
surgery.

Interdisciplinary CardioVascular and Thoracic Surgery 2025, 40(5), ivae170
https://doi.org/10.1093/icvts/ivae170 Advance Access publication 10 October 2024
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Recommendation Table 10: Recommendations for procoagulant interventions

Recommendations

Ref®

Antifibrinolytic therapy is recommended to reduce bleeding and transfusions of blood products
and reoperations for bleeding®.

[369-371]

The prophylactic use of FFP to reduce bleeding is not recommended.

[380, 382,
383]

For rapid reversal of VKAs, PCC should be considered over FFP.

[122, 397]

Prophylactic fibrinogen administration is not recommended.

[387, 391]

In the bleeding patient with a low fibrinogen level (<1.5 g/L) or the equivalent value in viscoe-
lastic testing, fibrinogen supplementation should be considered to reduce postoperative bleed-
ing and transfusions.

[387]

In patients with significant bleeding after cardiac surgery due to coagulation factor deficiency,
the administration of PCC should be considered instead of FFP to reduce postoperative blood
transfusions.

[124, 399]

The prophylactic use of DDAVP is not recommended to reduce bleeding complications.

[402-404]

In bleeding patients with platelet dysfunction, the use of DDAVP should be considered to reduce
bleeding complications.

[403]

In bleeding patients with FXIII activity <70% after CPB, the administration of factor FXIIl may be
considered to reduce coagulopathy and blood transfusions.

[408]

The prophylactic use of rFVlla is not recommended to prevent bleeding complications.

[411, 413]

In patients with refractory, non-surgical bleeding, off-label use of rFVIla may be considered to
reduce bleeding complications.

Interdisciplinary CardioVascular and Thoracic Surgery 2025, 40(5), ivae170
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4. Management of Coagulopathy and Viscoelastic

Testing

 Viscoelastic testing algorithms can reduce
bleeding, reexploration, and blood component
transfusion in cardiac surgery.

 Platelet function should be assessed prior to
cardiac surgery in patients at risk of bleeding
due to platelet dysfunction.

 Viscoelastic testing can help to identify the

underlying cause of bleeding and direct therapy
in real-time.



International Journal of Obstetric Anesthesia 64 (2025) 104763

Contents lists available at ScienceDirect

TaY Intematipnal Journal of
4! Obstetric Anesthesia

International Journal of Obstetric Anesthesia

EVIER journal homepage: www.elsevier.com/locate/ijoa

Review Article q

Check for

Viscoelastic testing in postpartum obstetric hemorrhage: a scoping review &&=
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Conclusions: Viscoelastic testing offers point-of-care monitoring of coagulation, enabling real-time decision
support to guide transfusion therapy. Protocols may reduce transfusion volume, postoperative bleeding, and
prevent overtreatment, but more clinical guidance and rigorous multicenter studies to determine the impact of

protocols for use in postpartum hemorrhage care empirically are needed.
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ldeal bleeding management

. e Blood
Bleeding sampling
. . e Result in
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min
e 5t0 10
Treatment )
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Key messages

* Good diagnostic tools

* Immediate treatment with
factor concentrate

e Suitable protocol for massive
bleeding

* Patient-centred management =







