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Fibrinogen koncentrat til blødende patienter 
2009 



Erhvervet fibrinogen mangel 
 - 1995 

Hiippala ST et al., Anesth Analg. 1995 Aug;81(2):360-5 

60 blødende patienter (abdominal/urologisk kirurgi) 
Fibrinogen mangel udvikles tidligere end mangel på thrombocytter  
eller øvrige koagulations faktorer under blødning  



Erhvervet fibrinogen mangel 
Cystektomi - 2010 

Baseline	 30% Blodtab	 Absolute Decrease	

Haematocrite	 0.43 ± 0.03	 0.29 ± 0.02	 - 32 ± 5	

P-fibrinogen (µmol/L)	 9.5 ± 1.9	 5.1 ± 0.8*	 - 44 ± 4.4**	

F-II:C U/ml	 1,25 ± 0,2	 0,68 ± 0,1*	  - 44 ± 6**	

F-VII:C U/ml	 1,07 ± 0,2	 0,73 ± 0,2*	 - 31 ± 7	

FVIII:C U/ml	 1.45 ± 0.6	 0.88 ± 0.4*	 - 39 ± 16	

FX:C U/ml	 1,19 ± 0,2 	 0,73 ± 0,2*	 - 39 ± 6**	

FIX:C U/ml	 1.22 ± 0.26	 0.89 ± 0.16*	 - 27.5 ± 6.6**	

FXIII:C U/ml	 1,26 ± 0,2	 0,71 ± 0,1*	 - 43 ± 6**	

vWF;Ristocitin co-factor 
U/ml	

1.51 ± 0.60	 1.02 ± 0.38*	 - 30 ± 14	

N=20 in each group. *significantly different from baseline value. **relative decrease significantly different from expected decrease.  
Data presented as mean ± standard deviation.  
 J Thromb Haemost. 2009 Jul;7(7):1099-105.  



Erhvervet fibrinogen mangel 
Obstetrik - 2011 
 
•  Fibrinogen levels predicts bleeding during postpartum 

bleeding: 
–  Fibrinogen levels <2 g/l  
–  Positive predictive value for bleeding at 100% 

–  Fibrinogen levels >4 g/l  
–  Negative predictive value for bleeding at 79% 

Charbit B, Mandelbrot L, Samain E, et al.  J Thromb Haemost 
2007; 5: 266–73 



Traume 
Fibrinogen levels 
•  517 prospektivt co-horte traumepatienter 

•  Cryoprecipitate associated with improved survival 
•  Lavt fibrinogen independent associated with injury severity score 

og shock 
Brohi K et al. Volume10, Issue7 July 2012 Pages 1342-1351 



Introduktion 
Erhvervet fibrinogen mangel 

•  Tab / forbrug 
•  Fortynding 
  
•  Specifik påvirkning af fibrinogen skyldes; 

1)  Hyperfibrinolyse 

2)  Væske resuscitation med kolloid plasma ekspander 
medfører dysfunktionel fibrinogen 

3)  Acidose øger nedbrydning af fibrinogen 

 



Recovery af koagulations faktorer efter 
blødning  
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Martini WZ et al. J Trauma; In press 



Fibrinogen  
Substitutions behandling ved blødning 

•  “weak evidence supports the use of fibrinogen concentrate in bleeding 
patients”   

»  Wikkelsø et al Cochrane Database Syst Rev. 2013 Aug 29;(8):CD008864 

•  Efficacy and Safety of Fibrinogen Concentrate in Surgical Patients: A 
Meta-Analysis of Randomized Controlled Trials 

»  J Cardiothorac Vasc Anesth. 2016 Oct;30(5):1196-204. 

–  14 RCT 
–  Reduceret blødning / transfusionsbehov 
–  Trend mod reduceret mortalitet 



Fibrinogen administration til blødende 
patienter – Major aorta kirurgi 

•  RCT – Placebo (N=31) vs ROTEM guided individualised 
administration of fibrinogen concentrate (N=29) 

•  Primary endpoint:  
–  Number of units of allogeneic blood components within 24 

hours after infusion   
–  Fibrinogen: median=2 vs Placebo: median=13, p<0.0001 

•  Secondary endpoint 
–  Number of patients with total avoidance of allogeneic blood 

components 
–  Fibrinogen: 44.8% vs Placebo: 0%, p<0.0001 

Rahe-Meyer N et al., 

Median dose of 8g 

No safety concerns 



•  Multicenter RCT 519 patienter 
•  Aortakirurgi på CPB +/- cardiac procedures 
•  Fibrinogen vs placebo 
•  Primary endpoint: allogenic blood transfusion 



Randomized, double-blinded, placebo-controlled trial of 
fibrinogen concentrate supplementation after complex 

cardiac surgery. 
 

•  116 pt, single center: Complex cardiac surgery operation + CPB 

•  Fibrinogen (FIBTEM 22 mm) vs placebo 

•  Primary endpoint:   

Ranucci M, J Am Heart Assoc. 
 2015 Jun 2;4(6):e002066. 



•  Review – 1650 traumepatienter 
–  6 retrospektive + 1 prospektivt 

–  “no beneficial effect of fibrinogen concentrate in the 
setting of severe trauma” 

–  “poor quality of data retrieved” 



Thoraxkirurgi 
”In the bleeding patient with a low fibrinogen level (below1.5 
g/l), fibrinogen substitution may be considered to reduce 
postoperative bleeding and transfusions”.  
IIb 



Perioperativ blødning 
 
“We recommend treatment of hypofibrinogenaemia in 
bleeding patients”. 1C 

“We suggest an initial fibrinogen concentrate dose of 25 to 
50mgkg1”. 2C 



 
 
 
Postpartum blødning 
 
A plasma fibrinogen level of greater than 2 g/l should be 
maintained during ongoing PPH. [New 2016] 
Grade of recommendation: C 
 



Timing og rette dosering 

•   Kun fibrinogen substitution ved verificeret mangel  

•  OG 

•  Aktuelt blødnings problem 



Fibrinogen  
Substitutions behandling 
•  14 

•  249 kvinder med PPH randomiseret til 2 g fibrinogen vs 
placebo 

•  Primary endpoint; Transfusion – ingen forskel 

•  2.2% of patients had a level of fibrinogen <2 g/L 
•  46 patients not included due to massive bleeding 



Fibrinogen kilder 
 
•  Fortyndings koagulopati–  

 Hæmostatisk effekt af forskellige fibrinogen kilder 



Tranexamsyre 



Hyperfibrinolyse 
CRASH II trial 

•  10 096 patienter: Tranexamsyre 
•  10 115 patienter: Placebo 

•  All-cause mortality 
–  Tranexamsyre : 1463 [14.5%] 
–  Placebo: 1613 [16.0%] 
–  Relative risk 0.91, 95% CI 0.85-0.97; p=0.0035.  

•  Død på grund af blødning  
–  Tranexamsyre 489 [4.9%]  
–  Placebo 574 [5.7%] 
–  Relative risk 0.85, 95% CI 0.76-0.96; p=0.0077 
CRASH-II trial (Lancet. 2010 Jul 3;376(9734):23-32) 



Hyperfibrinolysis 
Diagnose 



Tranexamsyre 

•  Rutinemæssigt administration 

•  Hofte/knæ/rygkirurgi (2a) 
•  Hjertekirurgi (1c) 
•  Traume (1a) 
•  Postpartum blødning (2c) 
•  Kraniofacial kirurgi 
•  (GI blødning)     

Pabinger I et al Wien Klin Wochenschr. 2017; 129(9): 303–316. 



Bivirkninger 

•  Diarre, kvalme, opkast 
•  Hypotension/dizziness (for hurtig administration) 
•  Anafylaksi 
•  Synsforstyrrelser 
•  Kramper 



Kontra-indikationer 

•  Svær nyreinsufficiens 
•  Krampetendens 
•  Diseminated intravascular coagulation uden betydelig blødning 
•  Aktiv trombotisk sygdom (venetrombose, lungeemboli, arteriel 

trombose og cerebral trombose) 
•  Blødning i øvre urin veje (clot risiko) 



Konklusion 

•  Fibrinogen niveau falder hurtigt ved større blødning 

•  Fibrinogen behandling 
–  IKKE profylaktisk 
–  Kun ved påvist lavt niveau (?) + pågående blødning 

•  Tranexamsyre 
–  Til “næsten” alle blødende patienter 
–  Bivirkninger / kontraindikationer 



Hvilket fibrinogen niveau 

0.5 

1.0 

2.0 

Management of bleeding following major trauma; European guideline 
Spahn et al. Crit Care 2007; 11(1) R17 

Austrian Society of Anaesthesiology, Task Force Coagulation 
http://www.oegari.at 

Fibrinogen concentrate – a potential universal haemostatic agent 
Fenger-Eriksen et al. Expert Opin Ther 2009 Oct;9:1325-33 

Practice guidelines for perioperative blood transfusion and adjuvant therapies 
ASA Anesthesiology 2006; 105:198-208 

1.5 

Management of bleeding following major trauma; an updated European guideline 
Spahn et al. Crit Care. 2010;14(2):R52.  
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