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▪ dynamická povaha závažného krvácení vyžaduje rychlou diagnostiku následovanou 
optimálně vedenou hemosubstituční terapií 

▪ hemostatická monitorace hraje v managementu ŽOK klíčovou roli

Hemostatická monitorace



Cílem hemostatické monitorace je:

Hemostatická monitorace

 •   časný záchyt koagulační poruchy

 •   posouzení  podílu jednotlivých složek hemostázy  na přítomné koagulopatii
                         – koagulačních faktorů, fibrinogenu, trombocytů, tvorby  a stability koagula a fibrinolýz

 •    zhodnocení vlivu antikoagulační a antiagregační léčby na stav koagulace

 •     individualizovaná hemosubstituční terapiie pacienta

 •     kontrola odpovědi na léčbu v reálném čase a případnou úpravu dalšího terapeutického postupu.





Recommendation 11

We recommend the early and repeated monitoring of haemostasis, using either a traditional laboratory 
determination such as prothrombin time (PT)/international normalised ratio (INR), Clauss fibrinogen level 

and platelet count and/or point-of-care (POC) PT/INR and/or a viscoelastic method (Grade 1C).

Doporučení 26
K identifikaci typu koagulační poruchy u PŽOK a k její monitoraci doporučujeme kromě výše uvedených 

standardních a opakovaně prováděných vyšetření (KO, aPTT, PT, fibrinogen) používat i 
viskoelastometrické metody  (ROTEM, TEG), jsou-li dostupné.



1,754 patients were included in the study.  Coagulation profile testing consists of prothrombin time (PT), partial thromboplastin 
time (PTT), and international normalized ratio (INR) .  1,051 tests (59.9%) were not indicated and were unnecessary.  The  expected 
annual cost saving if the unnecessary tests were removed would be around SAR 1,897,200 (approximately US$ 503,232)

Conclusion

 This study showed that coagulation tests are overused in the ED. More than half of coagulation profile tests in our study population were deemed 
unnecessary and associated with significant cost. Targeted testing based on specific patient presentation and medical history can guide physicians in 
wisely choosing who needs coagulation studies.  
Several studies have suggested that routine coagulation profile assessment does not impact the clinical management in the ED



PT, aPTT a TT 
-     určují pouze rychlost tvorby ale ne mechanickou pevnost koagula
- jsou vynikající pro detekci kongenitálních i získaných forem haemophilie 
- detekce  antikoagulace heparinem  (falešně prodloužený PT a aPTT v případě hypo/afibrinogenemie)
- nejsou designovány pro akutní ŽOK 

INR
- vyvinut k monitoraci terapie warfarinem  (nemá výpovědní hodnotu o akutním koagulačním stavu)

fibrinogen 
-    metoda podle  Claussa není zcela standardizováno  (odchylky v kalibraci, různorodost reagencií..)
-    vyšetření kvantitativní ne kvalitativní

počet destiček
-      vyšetření kvantitativní ne kvalitativní

Standardní laboratorní testy (SLTs)



• Traditional coagulopathy monitoring using bleeding times offers very little in 
prediction and guidance during severe bleeding.

• They are mostly designed for stable patients under anticoagulant treatments 

• There is no information on clot formation over time and no hyperfibrinolysis 
detection.

• Long  turnaround times (40 - 90 min) which delay results

For all these reasons the  ESAIC Guidelines 2022 recommend the use of standardised questionnaires on bleeding and 
drug history as preferable to the routine use of conventional coagulation screening tests such as aPTT, INR and platelet 
count in elective surgery.



Hartmann J, Hermelin D, Levy JH. Viscoelastic testing: an illustrated review of technology and clinical applications. Res Pract Thromb 
Haemost. 2022 Dec 27;7(1):100031. doi: 10.1016/j.rpth.2022.100031. 
PMID: 36760779; PMCID: PMC9903681.

Viskoelastické testy





Abstract 
Background To accelerate the diagnosis and treatment of trauma‐induced coagulopathy (TIC), viscoelastic haemostatic 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. 



Figure 13. Percentage distribution of total number of units issued, transfused and recipients by type of BC in 2023

Published studies show that between 40% to 60% of transfusions are inappropriate, suggesting no benefit or worse–harm to patient

Shander A, Fink A, Javidroozi et al International Consensus 
Conference on Transfusion Outcomes Group. 
Appropriateness of allogeneic red blood cell transfusion: the 
international consensus conference on transfusion 
outcomes. Transfus Med Rev. 2011; 25(3):232-246.e53



Conclusions
At Massachusetts General Hospital, high FFP:RBC transfusion ratios are being 
used in patients without trauma, who account for nearly 90% of all MT events. 
Thirty-day survival was not significantly different in patients receiving a high 
FFP:RBC ratio compared with those receiving a low ratio. Additional studies 
are necessary to refine MTPs in nontrauma specialties.

Findings In this retrospective study of 865 massive transfusion events in an 
urban academic hospital, nearly 90% of all massive transfusions were 
received by patients without trauma, but there was no evidence that a 
ratio-based transfusion strategy of high fresh frozen plasma to red blood 
cells ratio improved survival.

JAMA Surg. 2017;152(6):574-580. doi:10.1001/jamasurg.2017.0098





We suggest that VHAs are used to guide transfusion therapy in cardiac surgery, 
although for other clinical settings of major bleeding (e.g. trauma and PPH).

Haematological management of major 

haemorrhage: 

a British Society for Haematology Guideline  

2022







•  Diferenciální diagnostika mezi koagulopatickým a chirurgickým krvácením

•  Typ koagulopatie
•  Cílená hemosubstituční terapie 

Viskoelastické testy 
 - akutní závažné nebo život ohrožujícím krvácení



Protrombin.čas  INR         0.91
 Protrombin.čas    s         13.2
 Protrombin.čas    R          0.92
 Fibrinogen          g/l          2.33
 aPTT -ratio          R            0.85
 aPTT s                  s           28.3
 Trombinový čas  s          23.9

muž  *1989   řidič OA čelní náraz

Leukocyty          10^9/l   8.49  
Erytrocyty          10^12> 5.74  
Hemoglobin       g/l         162   
Hematokrit         l/l          0.45  
Střední objem ERY  fL     78.9  
Trombocyty       10^9/l    304  

koagulopatická porucha  - deficit fibrinogenu



Leukocyty          10^9/l      18.85
Erytrocyty          10^12>    4.36
Hemoglobin         g/l          128
Hematokrit         l/l             0.38
Trombocyty       10^9/l      186

Protrombin.čas     INR      1.27
Protrombin.čas     s           17.5
Protrombin.čas     R          1.25
Fibrinogen          g/l           2.47
aPTT -ratio            R           1.05
aPTT s                     s           36.1
Trombinový čas    s           24.6

muž *1936  dopravní nehoda OA 

koagulopatická porucha  - hyperfibrinolýza



Leukocyty        10^9/l       32.88 
 Erytrocyty         10^12>     4.42  
 Hemoglobin         g/l          132   
 Hematokrit          l/l            0.39  
 Trombocyty       10^9/l      280  

Protrombin.čas     INR    1.07
Protrombin.čas     s         15.4
Protrombin.čas     R        1.07
Fibrinogen           g/l        2.00
aPTT -ratio             R         1.06
aPTT s                     s          35.4
Trombinový čas     s         25.6

muž 1977* poranění padajícím stromem

koagulopatická porucha  - cílená terapi



po terapii ……



kontrola po aplikaci               
           Haemocompletan 10 g  i.v.,  
              Ocplex 1000 j i.v.
              14x EBR,  6x MP, 
              CaCl 2 2 amp. i.v., Exacyl 1 g  i.v.

kontrola terapie 

polytrauma     ISS 41
• traumatická zástava oběhu
• heamorhagický šok

After initial fbrinogen supplementation, and if bleeding continues, further viscoelastic (FIBTEM) testing should be conducted after - 30 min, to verify the 
impact of the fbrinogen supplementation and to identify other causes for bleeding that may have previously been masked by hypofbrinogenaemia. 



• Diferenciální diagnostika  antikoagulační terapie 
• Verifikace  medikace  (iCMP, ICH)
• Cílená terapie ( podání specifických antidot)

Viskoelastické testy 
– sledování účinku antikoagulační terapie



Recommendation

R 2.1: We do not suggest the use of nonspecific viscoelastic coagulation monitoring to reliably detect DOAC levels. (2B)

R 2.2: If available, we suggest the use of specific tests (Ecarin clotting time and the Russell's viper venom test) in viscoelastic  coagulation
      monitoring  to exclude DOAC plasma levels. (2C)

R 2.3 In the absence of specific coagulation testing, DOAC dipstick testing can be suggested to demonstrate the presence of DOACs. (2C)

In the clinical scenarios of DOAC intake before urgent procedures and DOAC-induced bleeding, practitioners should evaluate the risk of bleeding 
of the procedure and the severity of the DOAC-induced bleeding before initiating treatment. 



muž *1945  pád z vlaku

Protrombin.čas        1.66   INR
Protrombin.čas        23.1   s
Protrombin.čas        1.64   R
Fibrinogen                3.67   g/l
aPTT -ratio                1.86   R
aPTT s                       62.50   s
Pradaxa antiIIa 300   ug/l

Leukocyty             12.140
Erytrocyty             3.83
Hemoglobin          126.0
Hematokrit            0.370
Trombocyty           208.0

Pradaxa



žena *1944  iCMP

Emergency card: 
Eliguis 



Viskoelastické testy  
- koagulační profil  u “non bleeding“ pacientů k posouzení 
      aktuálního koagulačního profilu  před intervenčním výkonem

• Diferenciální diagnostika hyper/hypokoagulačních poruch jako 
důsledek primárního onemocnění

• Cílená příprava 
• Timing invazivního výkonu



https://doi.org/10.1016/j.cgh.2026.07.038

ROTEM-guided blood product transfusion in patients with cirrhosis having 
invasive procedures:  a randomized controlled trial
Natasha Janko, William Kemp, Simone I. Strasser, Marcus Robertson, Fadak
Mohammadi, Rohit Sawhney, Avik Majumdar, Karen Waller, Gerry MacQuillan,
Tom Goodwin, Paul Gow, Chris Hogan, Harshal Nandurkar, Ammar Majeed, Stuart
K. Roberts



žena * 1962

toxonutritivní  cirhoza
příprava před intervenčním 
výkonem



Take home message

Rychlá a cílená hemostatická monitorace = správná léčba ve správný čas a bezpečnější péče o pacienta.

• umožňuje rychle rozpoznat  přítomnost a charakter koagulační poruchy

• umožňuje individualizovanou hemosubstituční léčbu

• SLT‘s   - rutinní předoperační vyšetření a monitorování antikoagulační léčby

• ROTEM/TEG - akutní krvácení a perioperační management

• hodnocení hemostázy by mělo probíhat komplexně a individuálně
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