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• Injuries – both unintentional and violence-related – take the lives of 4.4 million people around the

world each year and constitute nearly 8% of all deaths.

• For people age 5-29 years, 3 of the top 5 causes of death are injury-related, namely road traffic injuries,

homicide and suicide.

• Injuries and violence are responsible for an estimated 10% of all years lived with disability.

• Injuries and violence place a massive burden on national economies, costing countries billions of US

dollars each year in health care, lost productivity and law enforcement.

• Preventing injuries and violence will facilitate achievement of several Sustainable Development Goal

(SDG) targets.
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The why and how our trauma patients die: 
A prospective Multicenter Western Trauma Association study
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About one-quarter of patients with severe trauma develop a clotting disorder termed trauma-induced
coagulopathy (TIC) which is fatal in 30–50% of cases.

TIC starts early after trauma and can be detected in the
most severely injured patients, already at the scene of
the accident.



hyperfibrinolýza deficit fibrinogenu                                                  fyziologický tvar křivek



Exogenous factors
• minimise fluid infusion to avoid

dilution of coagulation factors
• permissive hypotension
• correcting hypothermia
• correcting acidosis
• early administration of tranexamic acid

• replacing blood products
• replacing calcium

Damage control haemostatic interventions are essential to halt TIC progression. 

Endogenous factors TIC:
• combination of hypovolemic shock
• substantial tissue injury
• endothelial damage
• glycocalyx shedding
• upregulated fibrinolysis
• fibrinogen depletion
• altered thrombin generation
• platelet dysfunction
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Early activation of massive transfusion protocols employing a balanced 
transfusion strategy  of 1:1:1 red blood cells,  plasma, and platelets.
Based on pathophysiology, replacing fbrinogen and calcium as essential 
components of the coagulation cascade is also necessary. 

Intensive Care Med https://doi.org/10.1007/s00134-022-06834-7

V úvodní etapě léčby pacientů se ŽOK je doporučen jeden ze dvou následujících postupů:

• použití jednotek FFP v poměru k ETP v poměru 1:2      (1B)

• podání fibrinogenu  a ETP podle jejich aktuálních hodnot/hladin   (1C)

Initial coagulation resuscitation
In the initial management of patients with expected massive haemorrhage, we recommend one 
of the two following strategies:

•        Fibrinogen concentrate or cryoprecipitate and pRBC (Grade 1C)

• FFP or pathogen-inactivated FFP in a FFP/pRBC ratio of at least 1:2 as needed (Grade 1C)



Stanovisko 4
Podání plné krve je možnou alternativou ke stávajícím postupům léčby u 
pacientů se život ohrožujícím krvácením při závažném traumatu, zejména v 
podmínkách přednemocniční péče, případně na urgentních příjmech 
nemocnic.

Stanovisko 3
současný stav odborného poznání a vědeckých důkazů předmětné 
problematiky neumožňuje označit podávání plné krve jako 
preferovanou metodu v rámci postupu při masivních krevních ztrátách 
nebo v léčbě traumatem indukované koagulopatie.



Coagulation monitoring 
We recommend that viscoelastic methods also be performed to assist in 
characterising the coagulopa-thy and in guiding haemostatic therapy.

Initial coagulation resuscitation
In the initial management of patients with expected massive
haemorrhage, we recommend one of the two following strategies:

• Fibrinogen concentrate or cryoprecipitate and pRBC
(Grade 1C)

Goal-directed therapy
We recommend that resuscitation measures be continued using a 
goal-directed strategy, guided by standard laboratory coagulation
values and/or VEM 
(Grade 1B)



Abstract
Background To accelerate the diagnosis and treatment of trauma‐induced coagulopathy (TIC), viscoelastic haemo‐ static assays (VHA) are increasingly used worldwide, although
their value is still debated, with a recent randomised trial showing no improvement in outcome. The objective of this retrospective study was to compare 2 cohorts of injured
patients in which TIC was managed with either a VHA‐based algorithm or a conventional coagulation test (CCT)‐based algorithm. 

Results From 2012 to 2019, 7250 patients were admitted in the 2 trauma centres, and among these 624 were included in the study (CCT group: 380; VHA group: 244). After propensity
score matching, 215 patients remained in each study group without any significant difference in demographics, vital signs, injury severity, or laboratory analysis. At 24 h, more patients
were alive and free of MT in the VHA group (162 patients, 75%) as compared to the CCT group (112 patients, 52%; p < 0.01) and fewer patients received MT (32 patients, 15% vs. 91 
patients, 42%, p < 0.01). However, no significant difference was observed for mortality at 24 h (odds ratio 0.94, 95% CI 0.59–1.51) or survival at day 28 (odds ratio 0.87, 95% CI 0.58–
1.29). Overall cost of blood products and coagulation factors was dramatically reduced in the VHA group as compared to the CCT group (median [interquartile range]: 2357 euros
[1108–5020] vs. 4092 euros [2510–5916], p < 0.001). 

Conclusions : VHA‐based strategy was associated with an increase of the number of patients alive and free of MT at 24 h together with an important reduction of blood product use 
and associated costs. However, that did not translate into an improvement in mortality. 
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rok počet pacientů přijatých na 
OUP celkem:
ZZS JMK + ZZS KV

hemosubstituce na OUP: 
trauma 
ZZS JMK + ZZS KV

2015 1899 65                 3,4 %

2016 1586 60                 3,7 %                

2017 1408 96                 6,8 %

2018 1541 134                 8,7 %

2019 1387 83                6,0 %

2020 1406 95                6,8 %

2021 1570 102                6,5 %

2022 1602 114                7,1 %

2023 1616 119                7,4 %

2024 1880 126                6,7 %

Hemosubstituce na OUP 

6,3%
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Vyhodnocení spolupráce ZZS KV a TC FN Brno Bohunice

TIC NE TIC ANO

139

35O

počet    
pacientů s TIC

16-20 11

21-30 40

31-40 31

41-50 34

51-60 4

61-75 19

2014-2024     489   pacientů s ISS > 16
139   pacientů s TIC 

ISS score



Vyhodnocení spolupráce ZZS KV a TC FN Brno Bohunice  - TIC

2014-2024 Počet pacientů
Počet pacientů
s TIC

Počet pacientů %
Počet pacientů TIC %

ISS >16 489 100%

TIC 139 28,4%

Established TIC upon emergency room admission is a prognostic indicator and is strongly associated with poor
outcomes.

14/139  antikoagulační terapie 



do 24 hodin 23 pacientů
12 pacientů zemřelo na OUP
8 na KARIM
3 pacienti COS

13

Vyhodnocení spolupráce ZZS KV a TC FN Brno Bohunice

přežilo
zemřelo

74

65

zemřelo
zemřelo do 24 hodin

42

23

mortalita TIC                  46,7%
mortalita ISS > 16          13,2%

TIC is present in nearly one-third of all severely injured trauma patients
and carries a 50 % mortality rate

TIC 139 pacientů zemřelo 65 pacientů



Hemorrhage Control:
tourniquets
direct pressure
hemostatic dressings
REBOA

Blood products:
plasma, RBCs and whole blood
thawed plasma 
factors concentrates

Reversal of:
hypothermia
acidosis
hypokalcemia
dilution due to crystalloid
and colloid fluid administration



I. Initial resuscitation and prevention of further bleeding

Pre-hospital blood product use 

Recommendation 4
No clear recommendation or suggestion in favour or against the use of pre-hospital blood products can be provided at
this time.



• fibrinogen je  kritickým proteinem hemostazy a krevního koagula

• substituce fibrinogenu je důležitou součástí multimodální terapie ŽOK 

Při nemožnosti monitorování hladiny fibrinogenu a předpokladu jeho nízké hladiny doporučujeme podání koncentrátu 
fibrinogenu u pacientů se ŽOK co nejdříve i bez znalosti jeho hladiny.

empirické podání fibrinogenu PP



ISS score

počet    
pacientů

16-20 2

21-30 9

31-40 5

41-50 5

51-60 0

61-75 3

TIC ANO TIC NETIC ANO TIC NE TIC ?

25
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celkem 26 podání 

odběr před aplikací FBG odběr po aplikací FBG

empirické podání fibrinogenu PP



• nutná spolupráce mezi jednotlivých zdravotnickými zařízeními 

• mezioborová shoda na  vedení terapie

• vyhodnocení kvality a organizace zavedené terapie

• udržitelná terapie z hlediska budoucnosti

Závěr





Conclusion
This systematic review has highlighted the paucity of evidence to determine the effect of early fibrinogen replacement on mortality for trauma patients with severe bleeding. 
This is especially evident in the early use of FgC in major haemorrhage.
After consideration of all the studies reviewed; early fibrinogen therapy was not associated with reduced mortality, transfusion requirements or DVT incidence.
This systematic review highlights the urgent need.


