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1957

2022
We have studies. We have guidelines. We have expert recommendations.
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▪ Coagulation factors

concentrates/ fibrinogen

faster and safer than plasma

▪ Tranexamic acid
routinely administered based on the 

CRASH-2 / WOMAN trials

▪ Octaplas
immune-safer plasma

▪ POC coagulation monitoring 
for targeted haemostatic therapy

▪ Volume resuscitation
crystalloid-based fluid therapy

▪ Liberal use of transfusions

RBC; limited use of plasma and platelets

▪ Expert opinions and personal 

experience

▪ Heparin, antithrombin !!!

▪ Guidelines
locally adapted

▪ Early use of TRF
transfusion component ratios 1:2 (1:1:1)

▪ Massive Transfusion Protocols

enabling a rapid and standardised response

▪ Novoseven®

1990s Today

A lot has changed …

2000s
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We have 

studies
We have expert 

recommendations

We have 

guidelines

We have
▪ better diagnostics

▪ safer blood products

▪ more effective drugs

▪ bedside monitoring

BUT TREATMENT IS STILL DELAYED…
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But do we actually know how to read guidelines?
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AVERAGE 

PATIENT
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GUIDELINE

What should 

generally be 

done?

PROTOCOL
How do we make 

it happen reliably

here?

BEDSIDE 

DECISION

What does this 

patient need now?

Guideline ≠ protocol ≠ decision

Guidelines reduce UNCERTAINTY

Protocols reduce VARIABILITY

KNOWLEDGE

Why it should 

work — and when 

it might fail.

Knowledge reveals their LIMITS

Clinical judgement ADAPTS them 

to the patient
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LACK OF TIME

UNCERTAINTY

INCOMPLETE

INFORMATION

CHANGING 

PHYSIOLOGY

THE DIFFICULT PART OF BLEEDING 

MANAGEMENT IS THE DECISION !

Because the bedside is different from the guideline.
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WHAT 

QUESTION ?

What exactly is the 

recommendation 

trying to solve?

WHICH 

PATIENT ?

Is this my patient 

- and my clinical 

situation?

WHAT 

CONTEXT?

(Patho)physiology, 

drugs, team, 

resources?

HOW TO READ A GUIDELINE AT THE BEDSIDE:

Guidelines cannot compensate for poor understanding 

of physiology, pharmacology and context.

?
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In massive bleeding, fibrinogen is the first 

factor to reach critically low levels!

Brenni M, et al. Acta Anaesthesiol Scand. 2010;54:111-117

Adapted from Hess et al. J Trauma. 2008;65:748-54
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FLUIDS
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Frost. BMJ 2014;350:g7620 doi: 10.1136/bmj.g7620

CRYSTALLOIDS   OR   COLOIDS ?
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Crystalloid is not “intravascular or

extravascular”. It is continuously moving

between compartments.

Crystalloid distribution depends on 

pressure, volume status, infusion rate and 

endothelial integrity

Hahn and O’Brien Annals of Intensive Care (2025) 15:83 
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Hahn and O’Brien Annals of Intensive Care (2025) 15:83 MODELLED / SIMULATION

→ Repeated crystalloids become progressively inefficient

The same crystalloid

bolus does not produce

the same volume effect:

1st → 100 %

2nd → 51 %

3rd → 36 %
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Hahn and O’Brien Annals of Intensive Care (2025) 15:83 MODELLED / SIMULATION

→ Repeated crystalloids become progressively inefficient
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Chignalia. Shock. 2016 April ; 45(4): 338–348

Healthy Hemorrhagic shock

Endothelium and glycocalyx matter



XXXII. kongres České společnosti anesteziologie, resuscitace a intenzivní medicíny    Brno  17. září 2026

Created by ChatGPT Eli, based on Torres et al. Critical Care 2017;21:160 and Ince C. Critical Care 2015;19(Suppl 3):S8.

More fluid ≠ more perfusion

Macrohaemodynamics may improve while microcirculation gets worse.
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gel

HES 6%

HES 10%

Micro and macrohemodynamic

stability can be achieved more 

easily with colloids and with 

less tissue edema
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CRYSTALLOIDS
mostly dilution

GELATIN
dilution + fibrin polymerisation

impairment often fibrinogen-

responsive

HES
greater coagulation impairment

impairment poorly reversible
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Br J Anaesth. 2006 Oct;97(4):460-7
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P O C
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WHY VISCOELASTIC TESTING CHANGED BLEEDING MANAGEMENT ?

Conventional 

coagulation tests
(PT/aPTT)

45–60 min

historical information

Viscoelastic 

testing (ROTEM/TEG)

10–15 min

dynamic picture

CONVENTIONAL COAGULATION TESTS

▪ isolated plasma

▪ mainly initiation of fibrin formation

▪ static result

▪ limited haemostatic pattern information

VISCOELASTIC TESTING

▪ whole blood

▪ rapid haemostatic pattern information

▪ clot formation as a process

▪ Initiation → propagation → strength → lysis

It makes individualised haemostatic treatment standardisable.

Karkouti et al. Circulation 2016, n=7,402; Cochrane 2026: ↓ FFP, ↓ platelets, ↓ re-intervention; mortality benefit uncertain.

FIBTEM A5/A10

Rapid early indicator of 

reduced fibrin-based 

clot firmness / 

hypofibrinogenaemia
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Tyler et al. Ann Emerg Med. 2021;77:357–366
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BLEEDING + ABNORMAL

Does it explain the bleeding?

→ targeted intervention may help

Treat a clinical problem 

— not an abnormal tracing.

Better information ≠ automatically better outcome.

BLEEDING + NEAR-NORMAL

Think beyond the tracing

→ source, drugs, vWF/platelets

NO BLEEDING + ABNORMAL

Does this require treatment at all?

POC-GUIDED ≠ POC-DRIVEN

POC SHOULD ANSWER A 

CLINICAL QUESTION 

— NOT CREATE ONE.
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Intensive Care Med (2021) 47:49–59
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Intensive Care Med (2021) 47:49–59
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0,62



XXXII. kongres České společnosti anesteziologie, resuscitace a intenzivní medicíny    Brno  17. září 2026

Ca2+ is a coagulation factor !
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THROMBO

PROPHYLAXIS
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ACTIVE BLEEDING

• source control

• haemostatic resuscitation

• correct reversible deficits

• avoid worsening haemodilution

↓
REASSESS

↓
BLEEDING CONTROLLED

• immobility

• inflammation / endothelial activation

• trauma / surgery

• prothrombotic recovery

↓
VTE PREVENTION

↓
REASSESS Evidence for timing of pharmacological thromboprophylaxis

BLEEDING CONTROL IS NOT THE END 

OF HAEMOSTATIC MANAGEMENT !
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When to start thromboprophylaxis?
Control of bleeding is a clinical and anatomical state — not a laboratory threshold.

CLINICAL JUDGEMENT

GIVES THE GREEN LIGHT

✓ What should guide the decision

Source controlled

No ongoing clinically relevant bleeding

Haemodynamically stable (for 12–24 h)

No ongoing transfusion requirement

Stable haemoglobin trajectory (over 12–24 h) 

Stable relevant imaging when applicable

× What should NOT guide the decision

Waiting for “normal” PT / aPTT

Waiting for “normal” fibrinogen

Normal ROTEM / TEG

Hypercoagulable ROTEM / TEG

Platelet count alone as a positive trigger

One universal hour threshold

ROTEM/TEG may show a shift toward hypercoagulability, but they 

do not measure endothelial integrity and cannot confirm that the 

bleeding source is safely sealed.

From haemostasis to thromboprophylaxis: the decision is dynamic, not chronological.
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leadership; communication logistics; availability; workflow wrong intervention; 

no reassessment

TEAM SYSTEM TREATMENT

missed or 

underestimated bleeding
delay; wrong problem first fixation; information overload

BLEEDING MANAGEMENT OFTEN 

FAILS BEFORE COAGULATION FAILS

RECOGNITION TIME & PRIORITIES COGNITION

Haemostatic therapy is only one part of the problem.
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Modern bleeding management does not fail

because we lack knowledge, technology or

treatment options. 

It fails when we use them without understanding

the problem we are trying to solve.

jan.blaha@vfn.cz


	Výchozí oddíl
	Snímek 1
	Snímek 2
	Snímek 3
	Snímek 4
	Snímek 5
	Snímek 6
	Snímek 7
	Snímek 8
	Snímek 9
	Snímek 10
	Snímek 11
	Snímek 12
	Snímek 13
	Snímek 14
	Snímek 15
	Snímek 16
	Snímek 17
	Snímek 18
	Snímek 19
	Snímek 20
	Snímek 21
	Snímek 22
	Snímek 23
	Snímek 24
	Snímek 25
	Snímek 26
	Snímek 27
	Snímek 29
	Snímek 30
	Snímek 31
	Snímek 32
	Snímek 33
	Snímek 34
	Snímek 36
	Snímek 37
	Snímek 38
	Snímek 40
	Snímek 41
	Snímek 45
	Snímek 47
	Snímek 49
	Snímek 50
	Snímek 51


