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        Abstract



        Fibrinogen concentrate was approved for the first time in the European Union by the German Federal Ministry of Health on January 4th, 1966. Since then, its use has been shown to be effective and well-tolerated in numerous clinical studies with congenital or acquired fibrinogen deficiency. In this review, we analyze the evolution of the indications for the use of fibrinogen concentrate in massive bleeding guidelines in three main clinical scenarios of acquired hypofibrinogenemia, such as cardiac, obstetric, and polytrauma patients.


        In cardiac surgery, the administration of fibrinogen has become a noteworthy tool in the management of perioperative haemostasis. The implementation of therapeutic algorithms, together with the use of viscoelastic coagulation tests, has allowed a faster and more personalized diagnosis and treatment of perioperative bleeding. In obstetrics, fibrinogen administration has evolved significantly over the years to a part of the management of massive obstetric haemorrhage, with early administration of fibrinogen now considered important in cases of hypofibrinogenemia during haemorrhage, helping to effectively correct coagulopathy and improve maternal outcomes. Currently, the implementation of protocols based on point-of-care viscoelastic testing has proven to be useful in the management of obstetric haemorrhage. In polytrauma patients with severe bleeding, fibrinogen administration is recommended based on clinical criteria and prior to laboratory test outcomes. After this first approach, guidelines recommend goal-directed coagulation management based on the results of viscoelastic tests and, in their absence, classical laboratory tests are recommended.
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      1. INTRODUCTION


      The first license for the use of fibrinogen concentrate was granted in Brazil in 1963 [1]. Until then, fibrinogen had been debated as a mediator, marker, or predictor of cardiovascular risk [2, 3] since its first isolation in 1879 by Hammarstein, who precipitated and purified it from horse plasma [4].


      Historically, the medical management of haemorrhage began in 1667 when the first transfusion to a human being from an animal was performed [5]. It was not until 1818 that an English obstetrician, James Blundell, performed the first transfusion between human beings. This milestone was completed in 1901 with the discovery of the ABO blood groups by the Austro-American immunologist and pathologist Karl Landsteiner, for which he was awarded with the Nobel Prize [6, 7]. Since then, one of the main advances in the management of haemorrhage has been the shift from using whole blood to using specific blood components. Edwin Joseph Cohn discovered that different components present in blood could be separated through a fractionation process, commonly called Cohn fractionation [8], describing 6 major plasma fractions, where fraction I contained the highest percentage of fibrinogen.


      Fibrinogen was first isolated in 1879 by Hammarstein, who precipitated and purified it from horse plasma. Behringwerke started the production of human fibrinogen concentrate in 1956. The first license for the use of fibrinogen concentrate was granted in Brazil in 1963. On January 4th, 1966, fibrinogen concentrate was approved for the first time in the European Union by the German Federal Ministry of Health [9]. However, Behringwerke had started the production of human fibrinogen concentrate earlier in 1956 [10].


      There are currently 3 authorized human fibrinogen concentrates in Spain, whose trade names are FibClot®/ (LFB, Les Ulis, France) in 1.5 g presentation, RiaSTAP® P (CSL Behring GmbH, Marburg, Germany) and Fibryga® (Octapharma AG, Lachen, Switzerland), the latter two with 1 g presentations. These concentrates differ in their manufacturing processes, which also explains their different characteristics. FibClot® (LFB, Les Ulis, France), being obtained from cryosobrenadant, contains a purer fibrinogen protein [11] together with other differential characteristics, such as the need for a lower dosage (between 33-40% less depending on the patient's situation), easy reconstitution and lower sodium content which contributes to a higher clot firmness and does not contain albumin to avoid foaming, facilitating and decreasing reconstitution time (Table 1) [11, 12].


      Evidence suggests that fibrinogen concentrate has a good margin of safety in providing a standardized dose of fibrinogen [12, 13]. Its use has been shown to be effective and well tolerated in numerous clinical studies with congenital or acquired fibrinogen deficiency, including surgical patients, polytrauma, liver transplantation, and obstetrics [14-17]. These data have been corroborated by systematic reviews that further confirm that adminis- tration of fibrinogen concentrate may reduce the incidence of allogeneic red blood cell transfusion in these clinical scenarios [18, 19].


      However, many of the studies currently published are of low quality and highly biased in the main variables analyzed, such as the incidence of transfusions or without being able to eliminate controversies related to the appropriate fibrinogen threshold for starting treatment with fibrinogen concentrate [1, 20]. In this regard, Ranucci and the team, in their editorial, pointed to the discrepancy between licensing, guidelines, and clinical use as open questions and gaps in knowledge that need to be addressed [20].


      The main objective of this review was to analyze the evolution of the different indications for the use of fibrinogen concentrate in the massive bleeding guidelines up to the present day in the three main clinical scenarios of acquired hypofibrinogenemia according to their characteristic pathophysiology, such as obstetric patients, cardiac surgery, and polytrauma. At the time of writing this paper, an update of the 1993 systematic review was underway [18, 21].


      
        Table 1 Differences in the biochemical composition of three plasma-derived human fibrinogen concentrates [11-13].


        
          
            
              	-

              	FibClot®

              (LFB, Les Ulis, France)

              	RiaSTAP® P

              (CSL Behring GmbH, Marburg, Germany)

              	Fibryga® (Octapharma AG, Lachen, Switzerland)
            

          

          
            
              	Presentation

              	1,5 gr

              	1 gr

              	1 gr
            


            
              	Manufacturing process

              	Cryosobrenadant

              	Cryoprecipitate

              	Cryoprecipitate
            


            
              	Sodium content

              	46 mg Na/g

              	164 mg Na/g

              	132 mg Na/g
            


            
              	Albumin content

              (mg Albúmina/3 gr Fg)

              	0,7

              	1449

              	21
            


            
              	Dose adults > 40 kg

              	(Desired level-Basal Level) x 0,043 x

              Kg weight

              	(Desired level-Basal level) x 0,058 x

              Kg weight

              	(Desired level-Basal level) x 0,056 x

              Kg weight
            


            
              	Dose emergency

              No basal levels

              	50 mgr/kg

              	70 mgr/kg

              	60 mgr/kg
            

          
        


      


      
        

        1.1. Fibrinogen and Cardiac Surgery


        According to the American series, 50% of cardiac surgery patients receive blood components, which accounts for 10-15% of the consumption of blood bank stores. Due to Patient Blood Managenent strategies, transfusion trends have changed since 2011 towards a lower transfusion rate, although in this surgical specialty, the decrease is lower than in other surgeries [22].


        Fibrinogen deficiency during cardiac surgery favours bleeding and blood transfusion and has been associated with the need for immediate postoperative reoperation, which worsens morbidity and mortality outcomes [23, 24]. Cardiopulmonary bypass (CPB)- associated coagulopathy is multifactorial and rarely due to inadequate reversal of systemic heparin alone. The components of the bypass circuit induce systemic inflammation and multiple disturbances of the coagulation and fibrinolytic systems [25]. Low pre-operative fibrinogen levels (less than 3g/l), prolonged perfusion times, and re-interventions will favour the development of hypofibrinogenemia intraoperatively and postoperatively [26].


        In recent years, the importance of viscoelastic tests in the diagnosis of coagulopathy and the determination of hypofibrinogenaemia have been emphasized due to their reliability and the possibility of obtaining early results in the operating theatre [26, 27]. Studies in cardiac surgery have shown a decrease in bleeding, a decrease in the need for transfusion in patients, an increase in the use of prohaemostatic drugs, and a decrease in surgical haemostasis time, from the start of CPB to thoracic closure following the implementation of thromboela- stography [28].


        Replenishment of low fibrinogen levels with fibrinogen concentrate has been shown to be effective in the treatment of surgical bleeding and in perioperative bleeding prophylaxis in a large number of studies, reducing the need for transfusion, without further complications of thrombosis associated with those presented by cryoprecipitates and more effectively than placebo and plasma [29-32]. However, other authors like Bielecen et al. [33] did not show significant differences in the amount of intraoperative blood loss after administration of fibrinogen concentrate, compared with placebo in patients with intraoperative bleeding during high-risk cardiac surgery.


        In cardiac surgery, analyzed clinical guidelines recommend the administration of fibrinogen in cases in which the patient has a level of less than 1.5 g/L. However, some articles are somewhat more generous, recommending it below 2.0 g/L. Of particular relevance is the amount of factor XIII that each commercial preparation of the fibrinogen complex contains. RiaSTAP® P (CSL Behring GmbH, Marburg, Germany) has been studied to have an amount equal to human plasma, whereas the factor XIII activity in FibClot® (LFB, Les Ulis, France) is 1.8 times higher than in plasma [11, 12]. As FXIII has a high half-life of 11-14 days, it is possible that a higher activity contributes to some extent to clot stabilization.


        In the last decade, recommendations for the use of fibrinogen in cardiac surgery have evolved significantly. Initially, fibrinogen was administered empirically in critical bleeding situations, and even clinical trials were presented with the prophylactic use of fibrinogen in cardiac surgery to reduce the risk of bleeding and transfusion [34-36].


        Over time, evidence has shifted the recommendations for the use of fibrinogen towards targeted therapy based on specific diagnostic tests, especially with the generalization of viscoelastic tests, such as Point of Care, allowing goal-directed treatment. This is reflected in the Spanish guidelines, updated in 2023 with the HEMOMAS-II Consensus Document [37], which emphasizes the importance of individualization of treatment, recommending the use of fibrinogen based on the assessment of coagulopathy by viscoelastic testing. European guidelines have followed a similar way. In 2018, the European Society for Cardiothoracic Surgery and Cardiothoracic Anesthesia [38] advised against the use of fibrinogen prophylactically (class III B recommendation) but did recommend it in patients with bleeding and with hypofibrinogenemia below 1.5 g/L to reduce postoperative bleeding and transfusion (class IIB). On the other hand, the European Society of Intensive Care Medicine [39] has published recommendations that advise against early empirical use of fibrinogen in patients with massive non-traumatic haemorrhage, due to the low quality of the available evidence. However, in cases of bleeding with hypofibrinogenemia diagnosed either by viscoelastic test or by serum levels of less than 1.5 g/L, they recommend its replacement with a grade of evidence 1B (Fig. 1).


        In the United States of America, the administration of fibrinogen concentrate in cardiac surgery is considered off-label use, with cryoprecipitate being more commonly used. The clinical guidelines of the Society of Cardiovascular Anaesthesia also advise against prophylactic treatment with fibrinogen replacement products, but recommend it in cardiac surgery patients with low fibrinogen levels and bleeding at the end of CPB. Correction can be with cryoprecipitate or fibrinogen concentrate [40, 41].


        [image: ]
Fig. (1)


        Therapeutic fibrinogen concentrate usage. From Original Dra. Fornet.

      


      
        

        1.2. Fibrinogen in Obstetrics


        Postpartum haemorrhage (PPH) is defined as blood loss of over 500 ml following a vaginal delivery or over 1000 ml after a cesarean section delivery. Postpartum hemorrhage (PPH) is the leading cause of maternal mortality in the world, affecting approximately 14 million women each year and causing some 70,000 deaths annually, which represents one in every four maternal deaths. In Spain, according to the registry carried out by the Spanish Obstetric Safety Group (GESO), the maternal mortality registered in 2022 reached 9 deaths per 100,000 births, tripling the official figure provided by the National Institute of Statistics (INE) to the WHO of 3.26 deaths. PPH was responsible for 11% of all maternal deaths [42].


        Fibrinogen plays an essential role in obstetrics because of its pivotal role in blood clotting [43]. Fibrinogen concentrations are higher in pregnant women compared to non-pregnant women. These concentrations increase gradually throughout pregnancy, peaking in the third trimester [44], probably secondary to the increase in oestrogen 43. During delivery, the placenta separates from the uterus, which can lead to bleeding. Fibrinogen is needed to form blood clots and stop bleeding at the site of the detached placenta, which helps prevent excessive blood loss and its potential complications. However, fibrinogen concentration tends to decrease after delivery [45, 46], possibly as a result of increased intravascular fibrin deposition and increased fibrinogen consumption [47] associated with hemorrhage. This mechanism may also explain the observed increased risk of venous thromboembolism during the puerperium [48].


        Current evidence suggests that the cut-off fibrinogen concentration to maintain adequate haemostasis is 200mg/dL [49] (Fig. 1), and some authors have expressed reservations about the use of fresh frozen plasma (FFP) (which has an approximate fibrinogen concentration of 200mg/dL) or cryoprecipitate which can reach up to 400mg per unit 43 for fibrinogen replacement, due to the potential for circulatory overload, immune reactions or transmission of infection [50]. As a result, the use of fibrinogen concentrates has become increasingly common [51, 52].


        There is a clear association between low fibrinogen levels and an increased risk of severe postpartum haemorrhage [47, 53-58]. However, establishing direct causality may be more complex [59] as low fibrinogen levels can be both a cause and a consequence of postpartum haemorrhage. The association suggests that fibrinogen may be a useful marker to identify women at risk of postpartum haemorrhagic complications. Wikkelsø et al. in 2013 [18] investigated the efficacy and safety of fibrinogen concentrate in patients with bleeding disorders. Although administration of fibrinogen concentrate decreased the need for allogeneic transfusion, all studies reviewed had methodological shortcomings. The same authors conducted the “FIB-PPH Trial” [60] in 2012, a clinical trial investigating the use of fibrinogen in the early stage of postpartum haemorrhage. Contrary to the initial expectation, this study did not show any benefit from the administration of concentrates as compared with placebo in reducing the requirements for red blood cell transfusion. However, we have to consider that Wikkelsø et al. [60] administered a fixed dose of fibrinogen concentrates when the blood loss estimation reached 1500 ml without any biological measurement of the plasma fibrinogen levels, and only 2.2% of their patients had a level of fibrinogen <2 g litre−1. Additionally, we have to consider that 15% of the bleeding population in this study could not be randomized in the trial because they were bleeding heavily, informed consent could not be obtained, and this subgroup of patients would have benefited most from the fibrinogen concentrate administration [61].


        Although the association between low fibrinogen levels and PPH is clear, establishing a cause-effect relationship and recommending the widespread use of fibrinogen concentrates as a prophylactic or therapeutic measure requires further research. In this way, Deleu F et al. [62] showed that the use of fibrinogen concentrate in severe postpartum hemorrhage needing red blood cell transfusion during active bleeding was not associated with improved maternal outcomes. However, the evolution of massive bleeding management guidelines reflects a greater recognition of the importance of fibrinogen in obstetrics and a more personalized and evidence-based approach to improve maternal outcomes [63]. In Spain, the 2023 HEMOMAS-II document is a clear example of this trend, updating previous recommendations with a rigorous and evidence-based methodology, including the review of guidelines and relevant scientific literature. This document highlights the importance of early identification of patients who could benefit from massive transfusion protocols and the administration of fibrinogen as part of the comprehensive management of massive haemorrhage [37].


        At the European level, guidelines have followed a similar pathway, integrating fibrinogen administration into protocols for the management of massive obstetric haemorrhage. The adoption of viscoelastic tests for real-time monitoring of coagulation has allowed better assessment of hypofibrinogenemia [64] and, thus, more accurate administration of fibrinogen [65]. In America, guidelines have also incorporated significant changes, recognizing the importance of fibrinogen in obstetric haemorrhage and promoting its early use in cases of severe bleeding. The trend has been towards more proactive management of coagulopathy, with a focus on prevention and early intervention to improve clinical outcomes. The convergence of these guidelines reflects an international consensus on the relevance of fibrinogen in obstetrics and its crucial role in improving maternal safety. As research continues to advance, future guidelines are likely to further refine recommendations on the use of fibrinogen, with the goal of optimising outcomes for mothers and their babies [66].

      


      
        

        1.3. Fibrinogen in Trauma Surgery


        Haemorrhage is the second leading cause of death in trauma patients and accounts for almost 50% of all trauma deaths in the first 24 hours [67].


        Within the management of haemorrhage, blood volume replacement with red cell concentrates (CH) or crystalloid or colloid solutions causes dilution of coagulation factors and platelets, leading to the establishment of a coagulopathy known as “dilutional coagulopathy” [68]. Furthermore, polytrauma-associated haemorrhages are associated with another type of coagulation disorder called “trauma-induced coagulopathy”, which encom- passes a number of haemostatic disorders, including hypofibrinogenemia and hyperfibrinolysis, impaired platelet function and endothelial activation [69, 70].


        The application of massive transfusion protocols based on standardized ratios of FFP, platelets, and CH has been associated with improved survival in trauma patients, and international guidelines have included them in their recommendations for years. However, transfusion of blood components can lead to complications, such as acute respiratory distress syndrome, transfusion-related lung injury (TRALI), transfusion-associated circulatory overload (TACO), pathogen transmission, and adverse immuno- logical reactions. Recent association studies indicate that the use of multiple blood components reduces long-term survival [71, 72].


        Fibrinogen is a vital haemostatic factor that, in the context of tissue or vascular injury, converts to its active form, fibrin, to form a stable clot. Of all the clotting factors, fibrinogen is found in plasma in the highest concentration and has been shown to be the most and earliest affected by trauma-induced coagulopathy. Decreased plasma fibrinogen concentration has been shown to be associated with worse outcomes, while survival increases with its replenishment. Mitra et al. [73] identified that in critically hemorrhaging patients requiring massive transfusion, several factors as independent predictors of mortality are included, such as hypothermia, thrombocytopenia, increased INR, prolonged partial thromboplastin time, low fibrinogen level, low pH, and low bicarbonate levels. Stinger et al. [74] detected hypofibrinogenemia in 73% of patients with a haemoglobin less than 10 g/dl on admission and in 63% of those with a base excess of less than -6 mmol/L. Rourke et al. [75] also observed hypofibrinogenemia in 41% of patients with associated hypotension on admission to the hospital. This study showed that in addition to hypotension, the severity of shock and injury in polytrauma patients was also associated with low fibrinogen levels.


        Therefore, in recent years, in addition to considering fibrinogen as a fundamental parameter in all polytrauma patients, there has also been a change in the bleeding guidelines regarding the indications for fibrinogen administration in polytrauma patients with haemorrhage [76-78]. The latest European guidelines of 2023 recommend initial treatment of coagulation disorders in patients with massive haemorrhage by administration of fibrinogen or cryoprecipitate during initial resuscitation, even before obtaining the results of laboratory tests, with a grade 1C recommendation. Therefore, 2g of fibrinogen is proposed to be administered on admission based on clinical criteria: systolic pressure <100mmHg, lactate >5 mmol/L, base excess <-6 or haemoglobin <9g/dL [79].


        We should also consider that fibrinogen concentrate is inactivated against viruses (differences in the number of viral inactivation steps among fibrinogen concentrates as stated in the summaries of product characteristics) and therefore poses less of a threat of introducing pathogens into the patient, and the risk of TRALI is greatly reduced, as fibrinogen concentrate is potentially free of antibodies. Finally, fibrinogen concentrate offers the possibility of replacing fibrinogen at a much higher concentration than cryoprecipitate and FFP. Thus, the administration of FFP is discouraged whenever FFP is available due to the large amount of FFP volume required to raise fibrinogen levels above 1.5 - 2 g/L [71, 72].


        After this first approach to the polytrauma patient, in recent decades, all guidelines recommend goal-directed coagulation management based on the results of viscoelastic tests and in their absence by classical laboratory tests [76-78]. The threshold has evolved over the years, and while in the past the threshold was established if fibrinogen values were critically low (<1g/L), today it is recommended to replenish fibrinogen if its plasma concentration is less than 1.5g/L with a grade 1C recommendation (Fig. 2) [37, 78-80].


        Regarding the recommended dose of fibrinogen, initial supplementation with 3-4 g is generally recommended. The HEMOMAS Consensus Document [37] advises indivi- dualising the dose of fibrinogen according to the severity of the haemorrhage, as well as the initial plasma concentration of fibrinogen. Thus, if plasma fibrinogen values are used as a guide, the following formula should be used: fibrinogen dose (g) = desired fibrinogen increment (g/L x plasma volume (L)). Assuming a plasma volume of 0.04 L/kg, this formula shows that for each gram of fibrinogen administered, plasma fibrinogen increases by 0.25-0.28g/L on average [75]. However, when fibrinogen replacement is guided by rotational thromboelastography, the dose is calculated as follows: fibrinogen dose (g) = target FIBTEM-MFC(mm)-actual FIBTEM-MFC(mm) × weight (kg)/140.

      

    


    
      

      CONCLUSION


      We can, therefore, conclude that fibrinogen deficiency acquired during CPB is common and is an important risk factor for bleeding and reoperation. An analysis of the literature published in recent years shows that the administration of fibrinogen in cardiac surgery has evolved significantly and has become a noteworthy tool in the management of perioperative haemostasis. The implementation of therapeutic algorithms and the use of viscoelastic coagulation tests have allowed a faster and more personalized diagnosis and treatment of perioperative bleeding, providing information on a patient’s coagulation status in 10 - 15 minutes, compared with the classical laboratory tests (activated partial thormboplastin time and prothrombin time).


      In obstetrics, fibrinogen administration has evolved significantly over the years from a poorly understood measure to a part of the management of massive obstetric haemorrhage, with early administration of fibrinogen now considered important in cases of hypofibrinogenemia during haemorrhage, helping to correct coagulopathy and improve maternal outcomes effectively. Furthermore, advances in the understanding of the physiology of pregnancy and coagulopathy have led to the implemen- tation of protocols based on point-of-care viscoelastic testing, which have proven to be useful in the management of obstetric haemorrhage.


      In the initial resuscitation of a polytrauma patient with severe bleeding, prior to obtaining laboratory test results, fibrinogen administration is recommended based on clinical criteria. After this first approach, guidelines recommend goal-directed coagulation management based on the results of viscoelastic tests and in their absence by classical laboratory tests, with the current threshold for fibrinogen replenishment being less than 1.5 g/dL. Furthermore, compared to FFP, it is recommended to replenish with fibrinogen concentrates whenever available.
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      LIST OF ABBREVIATIONS


      
        
          	

          	
        


        
          	CPB

          	= Cardiopulmonary Bypass
        


        
          	PPH

          	= Post Partum Haemorraghe
        


        
          	TRALI

          	= Transfussion Relataed Lung Injury
        


        
          	TACU

          	= Transfussion Associated Circulatory Overload
        


        
          	FFP

          	= Fresh Frozen Plasma
        

      

    


    
      

      CONSENT FOR PUBLICATION


      Not applicable.

    


    
      

      FUNDING


      This study was funded by LFB Bioterapias Hispania, Name of funding agency: LFB Bioterapias Hispania, Funder ID: LFB Bioterapias Hispania SL, B87499406. Calle Diego de Leon 47 (Melior) 28006, Madrid, Spain.

    


    
      

      CONFLICT OF INTEREST


      The authors declare no conflict of interest, financial or otherwise.

    


    
      

      ACKNOWLEDGEMENTS


      Declared none.

    


    REFERENCES


    
      
        	

        	
      


      
        	[1]

        	Costa-Filho R., Hochleitner G., Wendt M., Teruya A., Spahn D.R.. Over 50 years of fibrinogen concentrate., Clin. Appl. Thromb. Hemost.. 2016; 22(2): 109-114.

        [CrossRef] [PubMed]
      


      
        	[2]

        	Reinhart W.H.. Fibrinogen - Marker or mediator of vascular disease?, Vasc. Med.. 2003; 8(3): 211-216.

        [CrossRef] [PubMed]
      


      
        	[3]

        	Stone M.C., Thorp J.M.. Plasma fibrinogen--A major coronary risk factor., J. R. Coll. Gen. Pract.. 1985; 35(281): 565-569.

        [PubMed]
      


      
        	[4]

        	McMillan C.W.. Evolution of modern concepts of hemostasis. A backward glance at the discoveries that made modern practice possible., Am. J. Pediatr. Hematol. Oncol.. 1981; 3(1): 97-103.

        [PubMed]
      


      
        	[5]

        	Spence R.K., Erhard J.. History of patient blood management., Baillieres. Best Pract. Res. Clin. Anaesthesiol.. 2013; 27(1): 11-15.

        [CrossRef] [PubMed]
      


      
        	[6]

        	Schmidt P.J., Leacock A.G.. Forgotten transfusion history: John Leacock of Barbados., BMJ. 2002; 325(7378): 1485-1487.

        [CrossRef] [PubMed]
      


      
        	[7]

        	Giangrande P.L.F.. The history of blood transfusion., Br. J. Haematol.. 2000; 110(4): 758-767.

        [CrossRef] [PubMed]
      


      
        	[8]

        	Janeway C.A.. Dr. Edwin Joseph Cohn (1892-1953)., Harofe Haivri Heb Med J.. 1955; 1: 157-162.

        [PubMed]
      


      
        	[9]

        	Periodic safety update reports (PSURs)., 2013Available from: https://www.ema.europa.eu/en/human-regulatory-overview/post-authorisation/pharmacovigilance-post-authorisation/periodic-safety-update-reports-psurs
      


      
        	[10]

        	Kozek-Langenecker S., Sørensen B., Hess J., Spahn D.R.. Emotional or evidence-based medicine: Is there a moral tragedy in haemostatic therapy?, Crit. Care. 2011; 15(6): 462.

        [CrossRef] [PubMed]
      


      
        	[11]

        	Stolt H., Shams Hakimi C., Singh S., Jeppsson A., Karlsson M.. A comparison of the in vitro effects of three fibrinogen concentrates on clot strength in blood samples from cardiac surgery patients., Acta Anaesthesiol. Scand.. 2021; 65(10): 1439-1446.

        [CrossRef] [PubMed]
      


      
        	[12]

        	Neisser-Svae A., Hegener O., Görlinger K.. Differences in the biochemical composition of three plasma derived human fibrinogen concentrates., Thromb. Res.. 2021; 205: 44-46.

        [CrossRef] [PubMed]
      


      
        	[13]

        	Gröner A., Jian Y., Inna P., Solomon C.. Safety of fibrinogen concentrate: Analysis of more than 27 years of pharmacovigilance data., Thromb. Haemost.. 2015; 113(4): 759-771.

        [CrossRef] [PubMed]
      


      
        	[14]

        	Kirchner C., Dirkmann D., Treckmann J.W., Paul A., Hartmann M., Saner F.H., Görlinger K.. Coagulation management with factor concentrates in liver transplantation: A single‐center experience., Transfusion. 2014; 54(10pt2): 2760-2768.

        [CrossRef] [PubMed]
      


      
        	[15]

        	Tanaka K.A., Egan K., Szlam F., Ogawa S., Roback J.D., Sreeram G., Guyton R.A., Chen E.P.. Transfusion and hematologic variables after fibrinogen or platelet transfusion in valve replacement surgery: Preliminary data of purified lyophilized human fibrinogen concentrate versus conventional transfusion., Transfusion. 2014; 54(1): 109-118.

        [CrossRef] [PubMed]
      


      
        	[16]

        	Weber C.F., Görlinger K., Meininger D., Herrmann E., Bingold T., Moritz A., Cohn L.H., Zacharowski K.. Point-of-Care Testing., Anesthesiology. 2012; 117(3): 531-547.

        [CrossRef] [PubMed]
      


      
        	[17]

        	Kreuz W., Meili E., Peter-Salonen K., Haertel S., Devay J., Krzensk U., Egbring R.. Efficacy and tolerability of a pasteurised human fibrinogen concentrate in patients with congenital fibrinogen deficiency., Transfus. Apheresis Sci.. 2005; 32(3): 247-253.

        [CrossRef] [PubMed]
      


      
        	[18]

        	Wikkelsø A., Lunde J., Johansen M., et al. Fibrinogen concentrate in bleeding patients., Cochrane Database Syst Rev. 2013; 2013(8): CD008864.

        [CrossRef]
      


      
        	[19]

        	Aubron C., Reade MC., Fraser JF., Cooper DJ.. Efficacy and safety of fibrinogen concentrate in trauma patients--A systematic review., J Crit Care. 2014; 29(3): 471.e11-7.

        [CrossRef]
      


      
        	[20]

        	Ranucci M.. Fibrinogen supplementation in cardiac surgery: Where are we now and where are we going?, J. Cardiothorac. Vasc. Anesth.. 2013; 27(1): 1-4.

        [CrossRef] [PubMed]
      


      
        	[21]

        	Bundgaard S.T., Wikkelsø A., Afshari A.. Fibrinogen concentrate in bleeding patients - An updated systematic review., 2023Available from: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023427729
      


      
        	[22]

        	Ferraris V.A., Brown J.R., Despotis G.J., Hammon J.W., Reece T.B., Saha S.P., Song H.K., Clough E.R., Shore-Lesserson L.J., Goodnough L.T., Mazer C.D., Shander A., Stafford-Smith M., Waters J., Baker R.A., Dickinson T.A., FitzGerald D.J., Likosky D.S., Shann K.G.. 2011 update to the society of thoracic surgeons and the society of cardiovascular anesthesiologists blood conservation clinical practice guidelines., Ann. Thorac. Surg.. 2011; 91(3): 944-982.

        [CrossRef] [PubMed]
      


      
        	[23]

        	Essa Y., Zeynalov N., Sandhaus T., Hofmann M., Lehmann T., Doenst T.. Low Fibrinogen Is Associated with Increased Bleeding-Related Re-exploration after Cardiac Surgery., Thorac. Cardiovasc. Surg.. 2018; 66(8): 622-628.

        [CrossRef] [PubMed]
      


      
        	[24]

        	Durand M., Fricault P., Piot J., Estève C., Savan V., Sebesteyn A., Chavanon O., Albaladejo P.. Preoperative fibrinogen level and postcardiac surgery morbidity and mortality rates., Ann. Card. Anaesth.. 2022; 25(4): 485-489.

        [CrossRef] [PubMed]
      


      
        	[25]

        	Sato H., Yamamoto K., Kakinuma A., Nakata Y., Sawamura S.. Accelerated activation of the coagulation pathway during cardiopulmonary bypass in aortic replacement surgery: A prospective observational study., J Cardiothorac Surg. 2015; 10: 84.

        [CrossRef]
      


      
        	[26]

        	Nishi T., Mutsuga M., Akita T., Narita Y., Fujimoto K., Tokuda Y., Terazawa S., Ito H., Nishiwaki K., Usui A.. The incidence and risk factors of hypofibrinogenemia in cardiovascular surgery., Gen. Thorac. Cardiovasc. Surg.. 2020; 68(4): 335-341.

        [CrossRef] [PubMed]
      


      
        	[27]

        	Wikkelsø A., Wetterslev J., Møller AM., Afshari A.. Thromboelastography (TEG) or thromboelastometry (ROTEM) to monitor haemostatic treatment versus usual care in adults or children with bleeding., Cochrane Database Syst Rev. 2016; 2016(8): CD007871.

        [CrossRef]
      


      
        	[28]

        	Kuiper G.J.A.J.M., van Egmond L.T., Henskens Y.M.C., Roekaerts P.M., Maessen J.G., ten Cate H., Buhre W.F., Lancé M.D.. Shifts of Transfusion Demand in Cardiac Surgery After Implementation of Rotational Thromboelastometry–Guided Transfusion Protocols: Analysis of the HEROES-CS (HEmostasis Registry of patiEntS in Cardiac Surgery) Observational, Prospective Open Cohort Database., J. Cardiothorac. Vasc. Anesth.. 2019; 33(2): 307-317.

        [CrossRef] [PubMed]
      


      
        	[29]

        	Li K.C., Coley M.A., Chau A., Dotto A., McMillan A., Chiu H., Ree R.. Rotational thromboelastometry–guided use of synthetic blood products in cardiac transplant patients: A retrospective before-after study., J. Cardiothorac. Vasc. Anesth.. 2023; 37(7): 1121-1128.

        [CrossRef] [PubMed]
      


      
        	[30]

        	Li J.Y., Gong J., Zhu F., Moodie J., Newitt A., Uruthiramoorthy L., Cheng D., Martin J.. Fibrinogen concentrate in cardiovascular surgery: A meta-analysis of randomized controlled trials., Anesth. Analg.. 2018; 127(3): 612-621.

        [CrossRef] [PubMed]
      


      
        	[31]

        	Kikura M., Tobetto Y., Yamamoto K., Uraoka M., Go R.. Effect of fibrinogen replacement therapy on bleeding outcomes and 1-year mortality in patients undergoing thoracic aortic surgery: A retrospective cohort study., J. Anesth.. 2023; 37(1): 119-129.

        [CrossRef] [PubMed]
      


      
        	[32]

        	Ayaganov D., Kuanyshbek A., Vakhrushev I., Li T.. Prospective, randomized study of fibrinogen concentrate versus cryoprecipitate for correcting hypofibrinogenemia in cardiac surgery patients., J. Cardiothorac. Vasc. Anesth.. 2024; 38(1): 80-85.

        [CrossRef] [PubMed]
      


      
        	[33]

        	Bilecen S., de Groot J.A.H., Kalkman C.J., Spanjersberg A.J., Brandon Bravo Bruinsma G.J., Moons K.G.M., Nierich A.P.. Effect of fibrinogen concentrate on intraoperative blood loss among patients with intraoperative bleeding during high-risk cardiac surgery., JAMA. 2017; 317(7): 738-747.

        [CrossRef] [PubMed]
      


      
        	[34]

        	Karlsson M., Ternström L., Hyllner M., Baghaei F., Skrtic S., Jeppsson A.. Prophylactic fibrinogen infusion in cardiac surgery patients: Effects on biomarkers of coagulation, fibrinolysis, and platelet function., Clin. Appl. Thromb. Hemost.. 2011; 17(4): 396-404.

        [CrossRef] [PubMed]
      


      
        	[35]

        	Sadeghi M., Atefyekta R., Azimaraghi O., Marashi S.M., Aghajani Y., Ghadimi F., Spahn D.R., Movafegh A.. A randomized, double blind trial of prophylactic fibrinogen to reduce bleeding in cardiac surgery., Braz. J. Anesthesiol.. 2014; 64(4): 253-257.

        [CrossRef] [PubMed]
      


      
        	[36]

        	David Mazer C.. Blood conservation in cardiac surgery: Guidelines and controversies., Transfus. Apheresis Sci.. 2014; 50(1): 20-25.

        [CrossRef] [PubMed]
      


      
        	[37]

        	Llau J.V., Aldecoa C., Guasch E., Marco P., Marcos-Neira P., Paniagua P., Páramo J.A., Quintana M., Rodríguez-Martorell F.J., Serrano A.. Multidisciplinary consensus document on the management of massive haemorrhage. First update 2023 (document HEMOMAS-II)., Rev. Esp. Anestesiol. Reanim. (Engl. Ed.). 2023; 70(7): 409-421.

        [CrossRef] [PubMed]
      


      
        	[38]

        	Boer C., Meesters M.I., Milojevic M., Benedetto U., Bolliger D., von Heymann C., Jeppsson A., Koster A., Osnabrugge R.L., Ranucci M., Ravn H.B., Vonk A.B.A., Wahba A., Pagano D.. 2017 EACTS/EACTA Guidelines on patient blood management for adult cardiac surgery., J. Cardiothorac. Vasc. Anesth.. 2018; 32(1): 88-120.

        [CrossRef] [PubMed]
      


      
        	[39]

        	Kietaibl S., Ahmed A., Afshari A., Albaladejo P., Aldecoa C., Barauskas G., De Robertis E., Faraoni D., Filipescu D.C., Fries D., Godier A., Haas T., Jacob M., Lancé M.D., Llau J.V., Meier J., Molnar Z., Mora L., Rahe-Meyer N., Samama C.M., Scarlatescu E., Schlimp C., Wikkelsø A.J., Zacharowski K.. Management of severe peri-operative bleeding: Guidelines from the European Society of Anaesthesiology and Intensive Care., Eur. J. Anaesthesiol.. 2023; 40(4): 226-304.

        [CrossRef] [PubMed]
      


      
        	[40]

        	Shore-Lesserson L., Baker R.A., Ferraris V.A., Greilich P.E., Fitzgerald D., Roman P., Hammon J.W.. The society of thoracic surgeons, the society of cardiovascular anesthesiologists, and the american society of extracorporeal technology: Clinical practice guidelines—anticoagulation during cardiopulmonary bypass., Anesth. Analg.. 2018; 126(2): 413-424.

        [CrossRef] [PubMed]
      


      
        	[41]

        	Raphael J., Mazer CD., Subramani S., et al. Corrigendum to 'Society of Cardiovascular Anesthesiologists (SCA) Clinical Practice Improvement (CPI) advisory for management of perioperative bleeding and hemostasis in cardiac surgery patients'., J Cardiothorac Vasc Anesth. 2020; 34(3): 840-841.

        [CrossRef]
      


      
        	[42]

        	Spanish registry of maternal and perinatal morbimortality., Available from: https://gesobstetrica.com/remmp
      


      
        	[43]

        	Butwick A.J.. Postpartum hemorrhage and low fibrinogen levels: The past, present and future., Int. J. Obstet. Anesth.. 2013; 22(2): 87-91.

        [CrossRef] [PubMed]
      


      
        	[44]

        	Uchikova E.H., Ledjev I.I.. Changes in haemostasis during normal pregnancy., Eur. J. Obstet. Gynecol. Reprod. Biol.. 2005; 119(2): 185-188.

        [CrossRef] [PubMed]
      


      
        	[45]

        	Hahn L., Korsan-Bengtsen K.. The coagulation system during caerean section. Coagulation, fibrinolysis and hormonal levels in peripheral and uterine venous blood during caesarean section., Acta Obstet. Gynecol. Scand.. 1975; 54(1): 49-55.

        [CrossRef] [PubMed]
      


      
        	[46]

        	Hiippala S.T., Myllylä G.J., Vahtera E.M.. Hemostatic factors and replacement of major blood loss with plasma-poor red cell concentrates., Anesth. Analg.. 1995; 81(2): 360-365.

        [CrossRef] [PubMed]
      


      
        	[47]

        	Charbit B., Mandelbrot L., Samain E., Baron G., Haddaoui B., Keita H., Sibony O., Mahieu-Caputo D., Hurtaud-Roux M.F., Huisse M.G., Denninger M.H., De Prost D.. The decrease of fibrinogen is an early predictor of the severity of postpartum hemorrhage., J. Thromb. Haemost.. 2007; 5(2): 266-273.

        [CrossRef] [PubMed]
      


      
        	[48]

        	Guimicheva B., Czuprynska J., Arya R.. The prevention of pregnancy‐related venous thromboembolism., Br. J. Haematol.. 2015; 168(2): 163-174.

        [CrossRef] [PubMed]
      


      
        	[49]

        	Bolliger D., Szlam F., Molinaro R.J., Rahe-Meyer N., Levy J.H., Tanaka K.A.. Finding the optimal concentration range for fibrinogen replacement after severe haemodilution: An in vitro model., Br. J. Anaesth.. 2009; 102(6): 793-799.

        [CrossRef] [PubMed]
      


      
        	[50]

        	Levy J.H., Szlam F., Tanaka K.A., Sniecienski R.M.. Fibrinogen and hemostasis., Anesth. Analg.. 2012; 114(2): 261-274.

        [CrossRef] [PubMed]
      


      
        	[51]

        	Fenger-Eriksen C., Ingerslev J., Sørensen B.. Fibrinogen concentrate – A potential universal hemostatic agent., Expert Opin. Biol. Ther.. 2009; 9(10): 1325-1333.

        [CrossRef] [PubMed]
      


      
        	[52]

        	Nii M., Oda T., Morikawa M., et al. Changes in use and outcomes after fibrinogen concentrate insurance coverage for critical obstetrical hemorrhage: A nationwide questionnaire survey in Japan., Sci. Rep.. 2024; 14(1): 6711.

        [CrossRef]
      


      
        	[53]

        	Huissoud C., Carrabin N., Audibert F., Levrat A., Massignon D., Berland M., Rudigoz R-C.. Bedside assessment of fibrinogen level in postpartum haemorrhage by thrombelastometry., BJOG. 2009; 116(8): 1097-1102.

        [CrossRef] [PubMed]
      


      
        	[54]

        	de Lloyd L., Bovington R., Kaye A., Collis R.E., Rayment R., Sanders J., Rees A., Collins P.W.. Standard haemostatic tests following major obstetric haemorrhage., Int. J. Obstet. Anesth.. 2011; 20(2): 135-141.

        [CrossRef] [PubMed]
      


      
        	[55]

        	Gayat E., Resche-Rigon M., Morel O., Rossignol M., Mantz J., Nicolas-Robin A., Nathan-Denizot N., Lefrant J.Y., Mercier F.J., Samain E., Fargeaudou Y., Barranger E., Laisné M.J., Bréchat P.H., Luton D., Ouanounou I., Plaza P.A., Broche C., Payen D., Mebazaa A.. Predictive factors of advanced interventional procedures in a multicentre severe postpartum haemorrhage study., Intensive Care Med.. 2011; 37(11): 1816-1825.

        [CrossRef] [PubMed]
      


      
        	[56]

        	Cortet M., Deneux-Tharaux C., Dupont C., Colin C., Rudigoz R.C., Bouvier-Colle M.H., Huissoud C.. Association between fibrinogen level and severity of postpartum haemorrhage: Secondary analysis of a prospective trial., Br. J. Anaesth.. 2012; 108(6): 984-989.

        [CrossRef] [PubMed]
      


      
        	[57]

        	Poujade O., Zappa M., Letendre I., Ceccaldi P.F., Vilgrain V., Luton D.. Predictive factors for failure of pelvic arterial embolization for postpartum hemorrhage., Int. J. Gynaecol. Obstet.. 2012; 117(2): 119-123.

        [CrossRef] [PubMed]
      


      
        	[58]

        	Shibata Y., Shigemi D., Ito M., Terada K., Nakanishi K., Kato M., Igarashi M., Suzuki S.. Association between fibrinogen levels and severity of postpartum hemorrhage in singleton vaginal deliveries at a Japanese perinatal center., J. Nippon Med. Sch.. 2014; 81(2): 94-96.

        [CrossRef] [PubMed]
      


      
        	[59]

        	Rosenberg E.I., Bass P.F. III, Davidson R.A.. Arriving at correct conclusions: The importance of association, causality, and clinical significance., South. Med. J.. 2012; 105(3): 161-162.

        [CrossRef] [PubMed]
      


      
        	[60]

        	Wikkelsø A.J., Edwards H.M., Afshari A., Stensballe J., Langhoff-Roos J., Albrechtsen C., Ekelund K., Hanke G., Secher E.L., Sharif H.F., Pedersen L.M., Troelstrup A., Lauenborg J., Mitchell A.U., Fuhrmann L., Svare J., Madsen M.G., Bødker B., Møller A.M., Wikkelsø A., Edwards H., Afshari A., Stensballe J., Langhoff-Roos J., Møller A.M., Albrechtsen C., Ekelund K., Hanke G., Sharif H.F., Secher E.L., Christensen M., Ramsing B.U., Jensen-Gadegaard P., Engskov A., Wulff C., Berntsen M., Andersen K.J., Classen V., Opstrup P., Lundstrøm L.H., Flindt M.S., Lunde J., Pedersen L.M., Troelstrup A., Lauenborg J., Lassen B., Andersson M., Winther-Olsen M., Hougaard S., Andersen C., Petersen M., Mitchell A., Fuhrmann L., Svare J., Nielsen C.V., Lefort Sønderskov M., Winkel R., Johansen M., Søgaard M., Madsen M.G., Bødker B., Okkels C., Berthelsen R., Elisabeth Linnet K., Stendall L., Darfeld I., Madsen M., Pedersen L.. Pre-emptive treatment with fibrinogen concentrate for postpartum haemorrhage: Randomized controlled trial., Br. J. Anaesth.. 2015; 114(4): 623-633.

        [CrossRef] [PubMed]
      


      
        	[61]

        	Ickx B., Samama C.M.. Fibrinogen concentrates for post-partum haemorrhage? Do not miss the most relevant population!, Br. J. Anaesth.. 2015; 114(4): 548-550.

        [CrossRef] [PubMed]
      


      
        	[62]

        	Deleu F., Deneux-Tharaux C., Chiesa-Dubruille C., Seco A., Bonnet M.P.. Fibrinogen concentrate and maternal outcomes in severe postpartum hemorrhage: A population-based cohort study with a propensity score-matched analysis., J. Clin. Anesth.. 2022; 81: 110874.

        [CrossRef] [PubMed]
      


      
        	[63]

        	Aawar N., Alikhan R., Bruynseels D., et al. Fibrinogen concentrate versus placebo for treatment of postpartum haemorrhage: Study protocol for a randomised controlled trial., Trials. 2015; 16: 169.

        [CrossRef]
      


      
        	[64]

        	Diguisto C., Baker E., Stanworth S., Collins P.W., Collis R.E., Knight M.. Management and outcomes of women with low fibrinogen concentration during pregnancy or immediately postpartum: A UK national population‐based cohort study., Acta Obstet. Gynecol. Scand.. 2024; 103(7): 1339-1347.

        [CrossRef] [PubMed]
      


      
        	[65]

        	Katz D., Farber M., Getrajdman C., Hamburger J., Reale S., Butwick A.. The role of viscoelastic hemostatic assays for postpartum hemorrhage management and bedside intrapartum care., Am. J. Obstet. Gynecol.. 2024; 230(3): S1089-S1106.

        [CrossRef] [PubMed]
      


      
        	[66]

        	Giouleka S., Tsakiridis I., Kalogiannidis I., Mamopoulos A., Tentas I., Athanasiadis A., Dagklis T.. Postpartum hemorrhage: A comprehensive review of guidelines., Obstet. Gynecol. Surv.. 2022; 77(11): 665-682.

        [CrossRef] [PubMed]
      


      
        	[67]

        	Meyer M.A.S., Ostrowski S.R., Windeløv N.A., Johansson P.I.. Fibrinogen concentrates for bleeding trauma patients: What is the evidence?, Vox Sang.. 2011; 101(3): 185-190.

        [CrossRef] [PubMed]
      


      
        	[68]

        	Greenfield R.H., Bessen H.A., Henneman P.L.. Effect of crystalloid infusion on hematocrit and intravascular volume in healthy, nonbleeding subjects., Ann. Emerg. Med.. 1989; 18(1): 51-55.

        [CrossRef] [PubMed]
      


      
        	[69]

        	Drummond J.C., Petrovitch C.T.. The massively bleeding patient., Anesthesiol. Clin. North America. 2001; 19(4): 633-649.

        [CrossRef] [PubMed]
      


      
        	[70]

        	Fowler R., Pepe P.E.. Fluid resuscitation of the patient with major trauma., Curr. Opin. Anaesthesiol.. 2002; 15(2): 173-178.

        [CrossRef] [PubMed]
      


      
        	[71]

        	Brohi K., Singh J., Heron M., Coats T.. Acute traumatic coagulopathy., J. Trauma. 2003; 54(6): 1127-1130.

        [CrossRef] [PubMed]
      


      
        	[72]

        	Johansson P.I., Stensballe J., Vindeløv N., Perner A., Espersen K.. Hypocoagulability, as evaluated by thrombelastography, at admission to the ICU is associated with increased 30-day mortality., Blood Coagul. Fibrinolysis. 2010; 21(2): 168-174.

        [CrossRef] [PubMed]
      


      
        	[73]

        	Mitra B., Mori A., Cameron P.A., Fitzgerald M., Street A., Bailey M.. Massive blood transfusion and trauma resuscitation., Injury. 2007; 38(9): 1023-1029.

        [CrossRef] [PubMed]
      


      
        	[74]

        	Stinger H.K., Spinella P.C., Perkins J.G., Grathwohl K.W., Salinas J., Martini W.Z., Hess J.R., Dubick M.A., Simon C.D., Beekley A.C., Wolf S.E., Wade C.E., Holcomb J.B.. The ratio of fibrinogen to red cells transfused affects survival in casualties receiving massive transfusions at an army combat support hospital., J. Trauma. 2008; 64(2): S79-S85.

        [CrossRef] [PubMed]
      


      
        	[75]

        	Rourke C., Curry N., Khan S., Taylor R., Raza I., Davenport R., Stanworth S., Brohi K.. Fibrinogen levels during trauma hemorrhage, response to replacement therapy, and association with patient outcomes., J. Thromb. Haemost.. 2012; 10(7): 1342-1351.

        [CrossRef] [PubMed]
      


      
        	[76]

        	Rossaint R., Bouillon B., Cerny V., et al. The European guideline on management of major bleeding and coagulopathy following trauma: Fourth edition., Crit Care. 2016; 20: 100.

        [CrossRef]
      


      
        	[77]

        	Klein A.A., Arnold P., Bingham R.M., Brohi K., Clark R., Collis R., Gill R., McSporran W., Moor P., Rao Baikady R., Richards T., Shinde S., Stanworth S., Walsh T.S.. AAGBI guidelines: The use of blood components and their alternatives 2016., Anaesthesia. 2016; 71(7): 829-842.

        [CrossRef] [PubMed]
      


      
        	[78]

        	American Society of Anesthesiologists Task Force on Perioperative Blood Management. Practice guidelines for perioperative blood management: an updated report by the American Society of Anesthesiologists Task Force on Perioperative Blood Management*., Anesthesiology. 2015; 122(2): 241-275.

        [CrossRef] [PubMed]
      


      
        	[79]

        	Rossaint R., Afshari A., Bouillon B., et al. The European guideline on management of major bleeding and coagulopathy following trauma: Sixth edition., Crit Care. 2023; 27(1): 80.

        [CrossRef]
      


      
        	[80]

        	Lubkin DT., Mueck KM., Hatton GE., et al. Does an early, balanced resuscitation strategy reduce the incidence of hypofibrinogenemia in hemorrhagic shock?, J Trauma Acute Care Surg. 2024; 9(1)[CrossRef]
      

    

  


  

OEBPS/Images/cover.jpg
ISSN: 2589-6458

The Open
Anesthesia
Journal

Evolution of the use of Therapeutic
Fibrinogen Concentrate in the
Massive Bleeding Guidelines

v
BENTHAM OPEN





OEBPS/Images/e25896458339158_F1.jpg
®  tHERAPEUTIC @

FIBRINOGEN USAGE

Fibrinogen deficiency
is a risk factor for
bleeding and
reintervention:

e
 Viscoslastic tests
Useful marker to

identify women at risk

« Critical level <200

A Ve
- Vicolastctests
" Eaty aaminstraton

Vital hemostatic
factor:

« Critical level < 150
mg/dL.

« Initial resuscitation
+ Viscoelastic tests.






